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PREFACE TO THE FIRST  EDITION
This book, "Play with advanced maths" has been written for those students preparing for
govt. job.
The entire syllabus of advanced maths is divided into six chapters.
A few salient features of the book are :

1. The language used is simple, practical, comprehensible and easily understandable.
2. A "Type approach" has been followed while writing the book becomes it gives a

satisfaction after completing a topic.
3. Solved example after each concept are self explanatory and given in a large number .
4. After the theory of each chapter there are large no. of questions in a exercise with

detailed and short cut solutions.
5. Questions given in exercise are carefully selected by author according to previous papers.
6. All efforts have been made to get the book printed error free.

I am sure, the book in the present form would be liked by the students as well as
teachers.
Finally, I would like to thank all our  typing team, printing press and all our well wishers.
Suggestion for further improvement of the book will be thankfully acknowledged.

Abhinay Sharma
abhinay19@ymail.com

www.mathswithabhinay.com
Mob. no. 09015309258 (Whatsapp)



Preface of the book

The answers to almost all questions have been checked and every care has been taken to
minimize typographical as well as factual errors. However, it is possible that a few errors might
have managed to dodge the vigilant eye. The author will be grateful to the readers for bringing
these errors to his notice as also for their valuable suggestions. It is earnestly hoped the book will
help the students grasp the advanced maths and help them in obtaining a good score in the
examination.

It would have been difficult  to prepare this book without the aid and support from different
people. In my family members, my lovely mother Krishna Sharma, my sweet sister Ekta Sharma,
my lovable brother Abhishek Sharma (Special thanks for proof reading) and last cutest member of
my family is TukTuk Maharaj.

In my friends special thanks  to Mr. Durga Yadav, Rohit Gour, Shyam Bhai,Jeet Dwivedi are
always available to support me morally at every step.

There is support of my dear students who are close to my heart - Rohit Rathee (special thanks
to make correction), Dinesh Yadav, Sanchita Choudhary,  Bhuvnesh Kumar and all my dear
students.Special thanks to my coaching team and all staff.

Thanks a lot to all. Love you all.

- Abhinay Sharma
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1

Algebra 

Polynomial (Quadratic Equation) (Basic Identity) 

(Expression)

ex: y = x + z
2
 + w

2

 y, x, z, w  x, z, w 

 y  x, z, w

 (Polynomial)

Ex. 1

(a) x
3
 + y

2
(b)

2

2

1
x

x


(c) x x (d) x
3
 + x

2
 + x

Ans. (d) x
3
 + x

2
 + x

 (i)  (ii) 

 (iii)  

(iv) 

(Degree of Polynomial):-

Ex. (i) x
4
 + x

3
 + x

2
(ii) x

2
 + x

3
 + 1

 = 4  = 3

Types of Polynomial :–

1. Linear Polynomial 

  = 1 (eg. x + 1, 3x +  2)

2. Quadratic Polynomial 

  = 2 (eg. x
2
+ x  + 1, x

2 
+  3)

3. Cubic Polynomial 

  = 3 (eg. x
3
+ x

2
 + 1, x

3 
+8)

11
(Algebra)

(Factorization of Polynomial or expression):-

1. (a + b)
2
 = a

2
 + b

2
 + 2ab

2. (a – b)
2
 = a

2
 + b

2
 – 2ab

3. (a
2
 – b

2
) = (a + b) (a – b)

Ex.2 (i) xa + ya + xz + yz

= a(x + y) + z(x + y)

= (x + y) (a + z)

(ii) x
2
 + 5x + 6

= x
2
 + 3x + 2x + 6

= x(x + 3) + 2(x + 3)

= (x + 3) (x + 2)

(iii) x
2
 + 7xy + 12y

2

= x
2
 + 3xy + 4xy + 12y

2

= x(x + 3y) +4y(x + 3y)

= (x + 3y) (x + 4y)

Ex. 3

2 25 –3 11

2

x y

xy
  

x

y

Sol
n
. 2(5x

2
 – 3y

2
) = 11xy

10x
2
 – 6y

2
 = 11xy

10x
2
 – 11xy – 6y

2
 = 0

10x
2
 – 15xy + 4xy – 6y

2
 = 0

5x (2x – 3y) + 2y (2x – 3y) = 0

(2x– 3y) (5x + 2y) = 0

2x – 3y = 0 or 5x + 2y = 0

3

2

x

y
  ( )  

5

2–


y

x
 ( )

Ex. 4  x
8
 + x

4
 + 1 

(a) (x
2
 + 1 + x) (b) (x

2
 + 1 – x)

(c) (x
4
 + 1 – x

2
) (d) x

2
 – 1 + x
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Sol
n
. (d) x

8
 + x

4
 + 1 + x

4
 – x

4

= (x
4
 + 1)

2
 – (x

2
)
2

= (x
4
 + 1 + x

2
) (x

4
 +1 – x

2
)

= (x
4
  + 1 + 2x

2
 – x

2
) (x

4
 + 1 – x

2
)

= [(x
2
 + 1)

2
 – x

2
] [x

4
 + 1 – x

2
]

= (x
2
 + 1 + x) (x

2
 + 1 – x) (x

4
 + 1 – x

2
)

Ex. 5
 

x = a
2
+b

2
 2y ab

4 4

2 2– 2

a b

a ab b




 

(a) x + y (b) x – 2y

(c) x – y (d) x + 2y

Sol
n
.(a) a

4
 + b

4
 = a

4
 + b

4
 + 2a

2
b

2
– 2a

2
b

2

            = (a
2
 + b

2
)
2
 – (ab 2 )

2

  = (a
2
 + b

2
 + ab 2 )(a

2
 + b

2
 – ab 2 )


4 4

2 2– 2

a b

a ab b





= 22

2222

2

)2)(2(

baba

abbaabba





= a
2
 + b

2
 +ab 2  = x + y

x = a
2
 + b

2

2 4 4 2 22x a b a b    
222 ba2y 

 2 2 4 4x y a b  


4 4

2 2– 2

a b

a ab b




= 

2 2x y
x y

x y


 


Ex. 6   a

4
 + a

2
b

2
 + b

4
 = 12, a

2
 + ab + b

2
 = 4 

ab 

Sol
n
. a

4
 + 2a

2
b

2
 + b

4
 – a

2
b

2 
= 12

(a
2 
+

 
b

2
)
2
 – (ab)

2
 = 12

(a
2 

+
 
b

2 
+ ab) (a

2 
+

 
b

2 
– ab) = 12

a
2
 + b

2
 – ab = 3 …(i)

a
2
 + b

2
 + ab = 4 …(ii)

(ii)  (i) 

 2ab = 1 
1

2
ab 

Ex. 7  a
4
 + a

2
b

2
 + b

4
 = 8  a

2
 + b

2
 + ab = 4 

ab 

Sol
n
.

a
2
 + b

2
 + ab = 4

a
2
 + b

2 
= 4 – ab

(a
2
 + b

2
)
2 
= (4 – ab)

2

a
4
 + b

4 
+ 2a

2
b

2 
= 16 + a

2
b

2 
– 8ab

a
4
 + b

4 
+ a

2
b

2
 = 16 – 8ab

8 = 16 – 8ab a
4
 + a

2
b

2
 + b

4
 = 8

8ab = 8       ab =1

Ex. 8  x
4
 + y

4
 = 19  x + y = 1  x

2
y

2
 – 2xy 

Sol
n
. x + y = 1 ( )

(x + y)
2
 = 1

x
2
 + y

2 
+ 2xy = 1

x
2
 + y

2 
= 1 – 2xy ( )

(x
2
 + y

2
)
2 
= (1 – 2xy)

2

x
4
 + y

4 
+ 2x

2
y

2
 = 1 + 4x

2
y

2
 – 4xy

19 + 2x
2
y

2 
= 1 + 4 x

2
y

2 
– 4xy

18 = 2x
2
y

2 
– 4xy      x

2
y

2
– 2xy = 9

 (Factor theorem)

 (x – a),  f(x)   f(a) = 0

   (x
2
 – 2x + 1)  (x – 1) 

 I :  = 0 

     x – 1 = 0  x = 1

 II : x 

x = 1  x
2
 – 2x + 1 

(1)
2
 – 2 × 1 + 1 = 1 – 2 + 1  = 0

  (x
2
 – 2x + 1) ,  (x – 1) 

Ex. 9 x
29

 – x
26

 – x
23

 + 1

(a) (x – 1)  (x + 1) 

(b) (x + 1)  (x – 1) 

(c) (x + 1)  (x – 1) 

(d) (x + 1)  (x – 1)



3

Ex. (x – 1) = 0  (x + 1) = 0

x = 1  x = – 1 

 1
29

 – 1
26

 – 1
23

 + 1 (–1)
29

– (–1)
26

 – (–1)
23

 + 1

=1 – 1 – 1 + 1                  = + – 1 – 1 + 1 + 1

= 0                                =  0

Ans. (x + 1)  (x – 1) 

Ex. 10   (x – 2),  ( x
2
 + kx + 4) 

 k 

Sol
n
. x – 2 = 0

x = 2

 (2)
2
 + k(2) + 4 = 0

2k = – 8      k = – 4

Ex.11  (x
3 

+ ax
2
 + 2x + 3) ,(x + 1)

 a 

Sol
n
. x + 1 = 0

 x = – 1

 (–1)
3
 + a(–1)

2
 + 2(–1) + 3 = 0

   – 1 + a – 2 + 3 = 0

  a = 0

Ex. 12  (x + 1)  (x – 1) , (ax
3
 + bx

2
 + 3x + 5) 

 a  b 

Sol
n
. x + 1 = 0

x = –1

     a(–1)
3
 + b(–1)

2
 + 3(–1) + 5 = 0

 – a + b – 3 + 5 = 0

 – a + b = – 2 …(i)

x – 1 = 0

x = 1

    a(1)
3
 + b(1)

2
 + 3(1) + 5 = 0

 a + b + 3 + 5 = 0

 a + b = – 8 …(ii)

 (i)  (ii) 

2b = –8 –2 = –10

b = –5   (i)  a = –3

Ex. 13 (x +y+z)
3
– (x +y – z)

3
 – (y + z – x)

3
 – (z + x – y)

3

(a) 24 xyz (b) 27 xyz

(c) 3 xyz (d) 0

Sol
n
.  F (x, y, z) = (x + y + z)

3
– (x + y – z)

3
 – (y + z – x)

3

– (z + x – y)
3

.....(i)

( , , )x y z x = 0  ( , , )x y z

0 x   ( , , )x y z

  y = 0  z = 0, ( , , )x y z

 ( , , )x y z  y, z F (x,

y, z) 

( , , )x y z = K xyz

(x + y + z)
3
 – (x + y – z)

3
 – (y + z – x)

3
 – (z + x – y)

3 
= Kxyz

  x = y = z =1, K 

27 – 1 – 1 – 1 = K  K = 24

 ( , , )x y z = 24xyz

  (Remainder Theorem ):–

 (x – a), f(x) 

 (R) = f(a)

 1.  = 0

x – a = 0

 2. x = a 

                     (R) = f(a)

Ex. 14 

2 7 15

3

 


x x

x

Sol
n
. x – 3 = 0           x = 3

R = (3)
2
 – 7(3) + 15

= 9 – 21 + 15= 3

Ex.15   (x
2
 + x + 4), (x – 1) 

Sol
n
. x – 1 = 0  x = 1

R = (1)
2
 + 1 + 4= 6
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Ex. 16  (x
11

 + 3) , (x + 1)

Sol
n
. x + 1 = 0 x = –1

R = (–1)
11

 + 3 = –1 + 3 = 2

Ex. 17  (x
51

 + 51) , (x + 1)

Sol
n
. x + 1 = 0  x = –1

R = (–1)
51 

+ 51= 50

Ex. 18  (x
40

 + 3), ( x
4
 + 1) 

Sol
n
. x

4
 + 1 = 0 x4 

= –1

R = (x
4
)
10

 + 3 = (–1)
10

 + 3

= 1 + 3 = 4

Ex. 19 x
35

 + 3) ,(x
5
 + 1) 

Sol
n
. x

5
 + 1 = 0 x5 

= –1

R = (x
5
)
7
 + 3= (–1)

7
 + 3 = –1 + 3 = 2

Ex. 20  (x
2
 + bx + 7) , (x – 1) 

12  b

Sol
n
. x – 1 = 0 x 

= 1

R = (1)
2
 + b.(1) + 7

12 = b + 8  (  R = 12)

b = 4

Ex. 21  (2x
2 
+ kx + 8) , (x + 2) 

3k  k 

Sol
n
. x + 2 = 0 x 

= – 2

R = 2(–2)
2
 + (–2)k + 8 = 8 – 2k + 8

3k = 16 – 2k

5k = 16


16

5
k

Ex. 22 (x
2
 + 4x + k) , (x – 2) 

2x  k 

Sol
n
. x – 2 = 0  x

 
= 2

R = (2)
2
 + 4 (2) +k

2x = 4 + 8 + k

4 = 12 + k (  R = 2x = 2 × 2 = 4)

4 – 12 = k

k = – 8

:

(LCM & HCF of Polynomial ) :

 (HCF) :

h(x) HCF 

GCD  h(x) 

HCF 

HCF 

 I : 

 II: 

HCF 

 III:  II 

HCF 

(LCM) :

 p(x) LCM

 LCM 

 I: 

 II: 

 III:  II 

LCM 



5

Ex. 23  30(x2 – 3x + 2)  50(x2 – 2x + 1)

(HCF) 

Soln.    f(x)  = 30(x2 – 3x + 2),

g(x)  = 50(x2 – 2x + 1) .

f(x)  = 2 × 3 × 5 × (x – 1) × (x – 2)

g(x)  = 2 × 52 × (x – 1)2

HCF = 21 × 51 × (x – 1)1

         = 10(x – 1)

Ex. 24 (HCF)

f(x)  = 33(2x + 3)2 (3x – 4)3 (4x – 5)4

 g(x) = 22 (x + 1) (2x + 3) (4x – 5)2 (4x2 – 9)

Soln.  f(x) = 3 × 11 (2x + 3)2(3x – 4)3 (4x – 5)4

g(x) = 2 × 11 (x + 1) (2x + 3) (4x – 5)2 (2x + 3) (2x – 3)

= 2 × 11 (x + 1) (2x + 3)2 (2x – 3) (4x – 5)2

HCF = 111 × (2x + 3)2 × (4x – 5)2

= 11(2x + 3)2 (4x – 5)2

Ex. 25  HCF 

 f(x) = 6(x3 + 3x2) (x2 – 16)(x2 + 9x + 18) 

g(x) = 8(x4 + 4x3) (x2 + 6x + 9)2.

Soln. f(x) = 6 (x3 + 3x2) (x2 – 16) (x2 + 9x + 18)

= 2 × 3 {x2 (x + 3)}{(x – 4) (x + 4)}{(x + 6)(x + 3)}

= 2 × 3x2 (x + 3)2 (x – 4) (x + 4) ( x + 6)

g(x) = 8(x4 + 4x3) (x2 + 6x + 9)2

= 23 (x3(x + 4)){(x + 3)2}2

= 23 x3 (x + 4) (x + 3)4

 HCF = 2x2 (x + 3)2 (x + 4).

Ex. 26   (LCM) 

 f(x) =  4(x – 1)2 (x2 + 6x + 8) 

g(x) = 10(x – 1) (x + 2) (x2 + 7x + 10).

Soln. f(x) = 22 × (x – 1)2 × (x + 2) × (x + 4),

g(x) = 2 × 5 × (x – 1) × (x + 2) × (x + 5) × (x + 2)

= 2 × 5 × (x – 1) × (x + 2)2 × ( x + 5)

LCM   =   22 × 51 × (x – 1)2 × (x + 2)2 × (x + 4)1 × (x + 5)1

           =  20 (x – 1)2 (x + 2)2 (x + 4) (x + 5)

Ex. 27  (x2 + 2bx +3b + 3)   (x2 + x – 5b) 

(x + 5) b 

Soln. (x + 5) 

(x+5) 

f(–5) 

 (– 5)2 + 2b (–5) + 3b + 3 = 0

 28 – 7b = 0  b = 4

 (– 5)2 + (– 5) – 5b = 0

 20 – 5b = 0  b = 4

 b = 4 

Ex. 28 P(x) = (x + 1)2 (x + 2)

Q(x) = (x + 1) (x – 2)  LCM  HCF 

Soln. LCM = (x + 1)
2
 (x + 2) (x – 2) = (x + 1)

2
 (x

2
 – 4)

HCF = (x + 1)

 LCM  HCF 

P(x) × Q(x) =  LCM × HCF
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Ex. 29  P(a)  Q(a)  HCF (a + 1)    LCM

(a
3
 + a

2
 – a – 1)   P(a) = (a

2
 – 1)   Q(a)  

Soln. P(a) × Q(a) = LCM × HCF

  
   3 2

2

– –1 1
Q

–1

a a a a
a

a

  


     
 

2

2

1 – 1 1 1

–1

a a a a

a

    

   
 

2

2

1 1 1

1

a a a

a

  




Q(a) = (a + 1)
2

Ex  30 (x
3
 + 3x

2
y + 2xy

2
)  (x

4
 + 6x

3
y + 8x

2
y

2
) 

HCF 

Soln. P(x) =  x
3
 + 3x

2
y + 2xy

2

= x[x
2
 + 3xy + 2y

2
]

= x[x
2
 + 2xy + xy + 2y

2
]

= x[x(x + 2y) + y(x + 2y)]

= x(x + 2y) (x + y)

Q(x) = x
4
 + 6x

3
y + 8x

2
y

2

 = x
2
[x

2
 + 6xy + 8y

2
]

 = x
2
[x

2
 + 4xy + 2xy + 8y

2
]

 = x
2
[x(x + 4y) + 2y(x + 4y)]

 = x
2
(x + 2y) (x + 4y)

HCF = x (x + 2y)

Ex. 31 (10x
3
 – 10x

2
 – 5x + 9)  (30x

3
 – 61x

2
 – 24x +

10)  HCF 

(a) 31x
2
 + 29x + 17 (b) 31x

2
 + 9x + 17

(c) 31x
2
 – 9x – 27 (d) 30x

2 
– 11x + 11

Soln. HCF 

HCF 

P(x) = 30x
3
 – 30x

2
 – 15x + 27

Q(x) = 30x
3
 – 61x

2
 – 24x + 10

   –      +          +       –      .

  =  31x
2
 + 9x + 17

 HCF  (31x
2
 + 9x + 17) 

QUADRATIC EQUATION)

: ax
2
 + bx + c = 0,

0 a  , b,c R 

(Root of the Quadratic Equation: )

ax
2
 + bx + c = 0 

 [  ] a 2
 +

b  + c = 0  (x –  ), ax
2
 + bx + c 

2 4

2

b b ac
x

a

  


:  
2 0

b c
x x

a a
  


2 2

0
2 2

2 b b b c
x + x+ – + =

a a a a

   
      

2 2

2

4
0

2 4

      
b ac b

x
a a


2 4

2 2

b b ac
x

a a

 
 


2 4

2

b b ac
x

a

  


a, b  c 

b
2 

– 4ac  D 

(Nature of Roots):-

x 

1. :  b
2 

– 4ac 0
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2. :  b
2 

– 4ac 0

2 4 0b ac 

2 4 0b ac  2 4 0b ac 

 
2 4b ac


 

a b a b

 

:  

2
4

α =
2

b b ac

a

  
  

2
– 4

β =
2

b b ac

a

 

 :  
–

α β
b

a
 

 αβ 
c

a


,  ax
2
 + bx + c = 0 


2 0

b c
x x

a a
  


2 –

– 0
b c

x x
a a

    
 

x
2 

– x + = 0

     a = c

   

b = 0

  a, b  c  a b  

a b (Vice-Versa)

Ex.  32  

3 3

Soln. 3 3

3 – 3

 =  3 3 +  3 – 3 = 6

 =  3 3  3 – 3 = 6

,

x
2
 – ( )x + ( ) = 0

 x
2
 – 6x + 6 = 0

Ex. 33  2x
2
 –  7x + 12 = 0    

 
α β

?
β α
 

Soln. 2x
2
 –  7x + 12 = 0

 ax
2
 + bx + c = 0 

a = 2, b = – 7  c = 12

–
α β

b

a
   7

α β
2

 

αβ
c

a
      = 6


2 2α β α β

β α αβ


   

2

2
7

– 2 6
α β – 2αβ 2

αβ 6

     
 

49
–12

49 – 48 14

6 4 6 24
  



Ex. 34  032 x

Soln.  ax
2
 + bx + c = 0 

a = 1, b = 0   c = 3

 = αβ
c

a
 = 3
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(Condition for common Roots)

011
2

1  c xbxa       …(i)

022
2

2  c xbxa     …(ii)

(A) 

     21 2 2 1 1 2 2 1 1 2 2 1a b a b b c b c   c a   c a   

(B) 


2

1

2

1

2

1

c

c

b

b

a

a


Ex. 35   x
2 
+ 2x – 3 = 0  x

2 
+ 3x – m = 0

m 

Soln.  (a
1
b

2
–a

2
b

1
) (b

1
c

2
–b

2
c

1
) = (c

1
a

2
–c

2
a

1
)
2 

(1.3 – 1.2)[2.(–m) – 3.(–3)] = [(–3).1 – (–m).1]
2

– 2–2m + 9–3 + m

–2m + 9 = 9 + m
2
 –6m

  m
2
 – 4m = 0

  m(m – 4) = 0

 m = 4   0m  

Ex. 36  m  4x
2 
+ 6mx + 9 = 0

Soln. ax
2
 + bx + c = 0 

a = 4, b = 6m  c = 9

: b2 
– 4ac = 0

 (6m)
2 
– 4(4)(9) = 0

 m
2 

= 

  m
2 

 =  m = 24 

MAX
M

 & MIN
M

 VALUE  OF  QUADRATIC

EQUATION:

ax
2
 + bx + c = 

2 b c
a x x

a a

    

= 

2 2
2 b b b c

a x + x+ – +
a 2a 2a a

    
        

= 

2 2

2

4

2 4

b ac b
a x

a a

       

= 

2 24

2 4

b ac b
a x

a a

    

(A).  a > 0 

 =
24

4

ac – b

a
.

(B).  a < 0 

= 
24

4

ac – b

a

Ex. 37      ax
2
 + bx + c = 0 

 

Soln.  y = + 2

 = y – 2

 ax
2
 + bx + c =0 

= y – 2 

 a(y – 2)
2
 + b(y – 2) + c = 0

y  x 

a(x – 2)
2
 + b(x – 2) + c = 0
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Ex. 38  ax
2
 + bx + c =0  


1

α

1

β

Soln.  y
1

α
[ y=

1

β
]

 
1

y

 ax
2
 + bx + c =0   

1

y



2
1 1

0a b c
y y

   
     

   

 a + by + cy
2
 = 0

y  x 

a + bx + cx
2
 = 0

Ex. 39     ax
2
 + bx + c =0 

f}?kkr  l eh- Kkr  d hft ,  ft l d s ewy   

Soln.  y = 

 = y

  ax
2
 + bx + c = 0  

= y  

    2
0a y b y c  

   2b y a y c ay c      

  b
2
y = a

2
y

2
 + c

2 
+ 2acy

a
2
y

2 
+ (2ac – b

2
)y + c

2
 = 0

    y  x 

a
2
x

2 
+ (2ac – b

2
)x + c

2
 = 0

Ex. 40 2 23 –12 19 3 –12 –11 6x x x x  

2 23 –12 19 – 3 –12 –11 ?x x x x 

(a) 3 (b) 4

(c) 5 (d) 6

Soln. 2 23 –12 19 3 –12 –11 6x x x x   ...(i)

2 23 –12 19 – 3 –12 –11x x x x t   (Let) ...(ii)

(i)  (ii) 

 3x
2
 – 12x + 19 – 3x

2
 + 12x + 11 = 6t

 6t = 30   t = 5

Ex. 41  

1 2

3 32 – 2 2x    x
3
 – 6x

2
 + 18x + 18 

(a) 22 (b) 33

(c) 40 (d) 45

Soln.(c)
2 1

3 3– 2 2 – 2x 

 x
3 
– 8 – 3(x)(2).(x –2)  2 1 2 1

2 1 3 3 3 32 – 2 – 3.2 .2 2 – 2

 x
3
 – 8 – 6x(x – 2) = 4 – 2 – 3 × 2 (x – 2)

 x
3
 – 8 – 6x

2 
+ 12x = 2 – 6x + 12

 x
3
 – 8 – 6x

2
 + 12x + 6x – 14 = 0

 x
3
 – 6x

2
 + 18x = 22

 x
3
 – 6x

2
 + 18x + 18 = 22 + 18

 x
3
 – 6x

2
 + 18x + 18 = 40

Ex. 42
+

– = =
9 6

x y xy
x y  xy

(a)
4

3
(b)

9

5

(c)
9

10
(d)

1

3



10  Play with Advanced Maths

Soln.(b)
+

– = = =
9 6

x y xy
x y k

x – y = k

x + y = 9k

2x = 10k  ( )

 x = 5k

 y = 4k

 =
6

xy
k  

5 .4
=

6

k k
k

    10k = 3   
3

=
10

k


9

= 6  = 
5

xy k

Ex. 43 lx
2
 + nx + n = 0 p : q

p q n

q p l
 

(a) 1 (b) 2

(c) 3 (d) 0

Soln.(d)  lx
2
 + nx + n = 0   

–
α β

n

l
      αβ

n

l


α

β

p

q
  ( )

p q n

q p l
  = 

α β
αβ

β α
 



–

α β αβ 0
0

αβ αβ αβ

n n

l l
 

  

(BASIC IDENTITY)

1. (a + b)
2
 = a

2
 + 2ab + b

2

2. (a – b)
2
 = a

2
 – 2ab + b

2

3. a
2
 – b

2
 = (a + b) (a – b)

4. (a + b)
3
 = a

3
 + b

3
 + 3ab(a + b)

5. (a – b)
3
 = a

3
 – b

3
 – 3ab(a – b)

6. a
3
 + b

3
 = (a + b)

 
(a

2
 + b

2 
– ab)

7. a
3
 – b

3
 = (a – b)

 
(a

2
 + b

2 
+ ab)

8. (a + b + c)
2
 = a

2
 + b

2
 + c

2
 + 2(ab + bc + ca)

9. (a + b + c)
3
 = a

3
 + b

3
 + c

3
 + 3(a + b) (b + c) (c + a)

     Type – 1 ( )

Ex. 44  a + b + c = 6,

a
2
 + b

2
 + c

2
 = 16  ab + bc + ca 

Soln. (a+ b+ c)
2
 = a

2
 + b

2
 + c

2 
+ 2(ab + bc + ca)

36 = 16 + 2 (ab + bc + ca)

  ab + bc + ca = 10

Ex. 45 a + b
 
+ c

 
= 3, 

1 1 1
2

a b c
  

a
2
 + b

2
 + c

2 
= 6  abc 

Soln.
1 1 1

2
a b c
  

ab + bc + ca = 2abc

(a
 
+ b

 
+ c)

2
 = a

2
 + b

2
 + c

2 
+ 2(ab + bc + ca)

9 = 6 + 2 (2abc)

  3 = 4abc   
3

4
abc 

Ex. 46  a
3
 + b

3
 = 0  a + b 

(i) 3ab (ii) 2ab

(iii) 3ab (iv) 4ab

Soln.

    3 3 3( ) 3 0 3a b a b ab a b ab a b       

(a + b)
2
 = 3ab

a + b = 3ab

Ex. 47  a
4
 + b

4
 = a

2
b

2
  a

6 
+ b

6 

Soln. a
6 

+ b
6 

= (a
2
)
3
 + (b

2
)
3

= (a
2
 + b

2
) (a

4
 + b

4 
– a

2
b

2
)

= (a
2
 + b

2
) (a

2
b

2 
– a

2
b

2
)

          = 0

Ex. 48   1
p q r

a b c
     0

a b c

p q r
  

 

2 2 2

2 2 2

p q r

a b c
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Soln.  
a

p
x  , 

q
y

b
      

r
z

c


 x + y + z = 1

    
1 1 1

0
x y z
    xy + yz + xz = 0

 (x + y + z)
2
 = x

2
 + y

2
 + z

2
 + 2(xy + yz + xz)

1 = x
2
 + y

2
 + z

2 
+ 2(0)

x
2
 + y

2
 + z

2 
= 1

     

2 2 2

2 2 2
1

p q r

a b c
  

Ex. 49  x + y = 2z  

(a) ?
– –

x y

x z y z
 

(i) 0 (ii) 1

(iii) 2 (iv) 3

(b) ?



 zy

z

zx

x

(i) 1 (ii) 2

(iii) 3 (iv) 4

Soln. (a) x + y = z + z

x – z = z – y


– –

x y

z y y z
 –

– –

x y

z y z y



– 2 – –

– –

x y z y y

z y z y


 
 

2 –
2

–

z y

z y
 

 x = 0  y = 2z

(a)
2

0 2
– – 2 –

x y z

x z y z z z
   

(b) 0 1
– – 2 –

x z z

x z y z z z
   

Ex. 50  
1

1x
y

 
1

1y
z

 

(1)
1

?z
x

  (2) xyz = ?

(3) (x + y + z) +
1 1 1

x y z

 
  

 
= ?

Sol.    
1 –1

1–
y

x
y y

     
1

–1

y

x y


              y
z

 1
1

 
1

1–
z

y


    (1)   
1

z
x

  
1

1– –1

y

y y
 

1–
1

1–

y

y


    (2)
 

 
–1 1

–1
1–

y
xyz y

y y
   

    (3) (x + y + z) +
1 1 1

x y z

 
  

 

1 1 1
x y z

y z x

               
    

= 1 + 1 + 1  =  3

Ex. 51 
1 1 1

x y z
y z x

              
    

  (x  y  z)

 xyz 
(i) 1 (ii) –1
(iii) ±1 (iv) 3

Soln. x – y  0, y – z 0   0z x 

1 1 –
– –

y z
x y

z y zy
  .....(i)

1 1 –
– –

z x
y z

x z xz
  ....(ii)

1 1 –
– –

x y
z x

y x xy
  ....(iii)

 (i), (ii)  (iii) 

           – – –
– – –

y z z x x y
x y y z z x

yz zx xy
  

 2
1

1
xyz


 xyz = ± 1
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Ex. 52   
– –

1
a b b c c a

c a b


      (b + c – a )

(i)
1 1 1

a b c
  (ii)

1 1 1

b a c
 

(iii)
1 1 1

c a b
  (d)

Soln.
a

cb

b

ac

c

ba 






1

2 2– – – –ab b c ac a b c

bc a




   2 2– – – – –a b c b c a b c

bc a


    
a

a

bc

cbcbcba cb)( 




   
a

a

bc

acb cbcb)( 




– 1b c

bc a
   

1 1 1

c a b
 

 2 : I
st
  II

nd 
 III

rd 

b + c – a 

– –
–1 –1 1 1–1–1 1

a b b c c a

c a b


    

– –
0

a b c b c a c a b

c a b

   
  

0
b c a b c a b c a

c a b

     
   

1 1 1
( ) 0b c a

c a b

        

1 1 1
0 ( 0)b c a

c a b

         


1 1 1

c a b
 

Ex. 53  pq + qr + rp = 0 

(1) 2 2 2

1 1 1
?

– – –p qr q rp r pq
  

(2)

2 2 2

2 2 2
?

– – –

p q r

p qr q rp r pq
  

Soln. (1) –qr = pq+rp, –rp = pq+qr   –pq = qr+rp

 2 2 2

1 1 1

– – –p qr q rp r pq
 

=  2 2 2

1 1 1

p pq rp q pq qr r qr rp
 

     

=
     

1 1 1

p p q r q p q r r p q r
 

     

 1 1 1 1

p q r p q r

 
     


1 pq qr rp

p q r pqr

  
    

   00
1


 rqp

Soln. (2) 
pqr

r

rpq

q

qrp

p
2

2

2

2

2

2









= 

2 2 2

2 2 2

p q r

p pq rp q pq qr r qr rp
 

     

      
2 2 2p q r

p p q r q p q r r p q r
 

     

 1
p q r

p q r
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     pq + qr + rp = 0  0
111


rqp

   p = q = – 2  r = 1 

(1). 
pqrrpqqrp 222 







111

   

              

0
3

1

6

1

6

1

221

1

212

1

122

1















222

(2). 
pqr

r

rpq

q

qrp

p
2

2

2

2

2

2









 

 
    

 
    

 
    

1
3

1

3

2

3

2

3

1

6

4

6

4

221

1

212

2

122

2



















2

2

2

2

2

2

Ex. 54   (x + y + z)
y
 = a

x
, (x + y + z)

z
 = a

y

(x + y + z)
x
 = a

z 
x

(a)  (x + y + z) = a

(b) x = y = z =
3

a

(c) x = y = z = 2a

(d) x = y = z = a

Soln.    (x + y + z)
y
 = a

x
…(i)

(x + y + z)
z
 = a

y
…(ii)

(x + y + z)
x
 = a

z
…(iii)

(x + y + z)
x + y + z

 = a
x + y + z

x + y + z = a   .....(iv)

x + y + z = a  

  a
y
 = a

x
     x = y

 a
z
 = a

y
     y = z

 a
x
 = a

z
     x = z

   x = y = z   (iv)  

 3x = a


3

a
x   

3

a
x y z  

Ex. 55  x(x + y + z) = 4,   y(x + y + z) = 16

 z(x + y + z) = 29  x, y  z 

 x, y  z 

Soln. x(x + y + z) = 4 …(i)

y(x + y + z) = 16 …(ii)

z(x + y + z) = 29 …(iii)

(x + y + z) (x + y + z) = 49

(x + y + z)
2
 = 49

(x + y + z) = ±7

x + y + z = 7

 (i), (ii)  (iii) 

7x = 4 ,     7y = 16 ,   7z = 29

       
4

7
x    y = 

7

16
  z= 

7

29

Ex.  56   (x + y)
2
 = 21 + z

2
,  (y + z)

2 
= 32 + x

2

 (z + x)
2
 = 28 + y

2 
 x + y + z 

Soln. (x + y)
2
 – z

2
 = 21

 (x+ y + z) (x + y – z) = 21 ...(1)

(y + z)
2
 – x

2
 = 32

 (y+ z + x) (y + z – x) = 32 ...(2)

(z + x)
2
 – y

2
 = 28

 (z+ x + y) (z + x – y) = 28 ...(3)

(x + y + z)  [(x + y – z) +(y + z – x)   +(z + x – y)] = 81

 (x + y + z)
2
 = 81

x + y + z = ± 9

Type – 2

(A). : 
1

2x
x

 

: x = 1

:

2 1
2

x

x




x
2
 + 1 = 2x

x
2
 – 2x + 1

(x – 1)
2
 = 0

x = 1
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Ex. 57 
1

2x
x

 

(i)
11

11

1
?x

x
 

(ii)
112

112

1
– ?x

x


Soln. (i)  
 

1111

11 11

1 1
1 2

1
x

x
   

(ii)  
 

112112

112 112

1 1
– 1 – 0

1
x

x
 

Ex. 58 
1

4
– 2

m
m

 

(i)  
 

111

111

1
– 2 ?

– 2
m

m
 

(ii) m
2
 + m + 1 = ?

Soln.  
 

1
– 2 2

– 2
m

m
 

 (m – 2) = 1 m  = 3

(i)   



111

111

)2(

1
2

m
m  

 
111

111

1
1 2

1
 

(ii) m
2
 + m + 1 = (3)

2
 + 3 + 1 = 13

Ex. 59  
1

0
2

m
m

 


(i)  
 

112

112

1
2 ?

2
m

m
  



(ii) m
4
 + m

3 
+  m

2 
+ m + 1 = ?

Soln.  
 

1
2 2

2
m

m
  



 (m + 2) = 1 m  = –1

(i)   



112

112

)2(

1
2

m
m     

112

112

1
1 2

1
 

(ii) m
4
 + m

3
 + m

2
 + m + 1 = (–1)

4
 + (–1)

3 
+ (–1)

2 
– 1 + 1

= 1 – 1 + 1 – 1 + 1 = 1

(B). : 
1

–2x
x

 

: x = –1

:

2 1
–2

x
x

x




 x
2
 + 1 = –2x

 x
2
 + 2x + 1 = 0  (x + 1)

2
 = 0

 x = –1

Ex. 60  
1

–2x
x

  ,

(i)
11

11

1
?x

x
  (ii)

112

112

1
?x

x
 

(iii)
112

113

1
–x

x
=? (iv) 

11

12

1
?x

x
 

Soln. (i) 
1 1

1 1

1
x

x
  

 
11

11

1
–1

–1
   = – 1 –1 = – 2

(ii)
112

112

1
x

x
  

 
112

112

1
–1

–1
  = 1 + 1 = 2

(iii)
112

113

1
–x

x
 

 
112

113

1
–1 –

–1
  = 1 + 1 = 2

(iv)
11

12

1
x

x
  

 
11

12

1
–1

–1
  = – 1 + 1 = 0

Ex. 61 
1

–4
2

m
m

 


(i)  
 

111

111

1
2 ?

2
m

m
  



(ii) m
2
 + m + 1 = ?

Soln.  
 

1
2 –2

2
m

m
  

  (m + 2) = – 1

 m = – 3

(i)  
111

111

)2(

1
2




m
m  

 
111

111

1
–1

–1
 

 =  – 1 –1 = – 2

(ii) m
2
 + m + 1 = (–3)

2
 + (–3) + 1 = 9 – 3 + 1 = 7
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Ex. 62 
1

0
– 2

m
m

 

(i)  
 

12

11

1
– 2 ?

– 2
m

m
 

(ii) m
5
 + m

4 
+ m

3 
+ m

2
+ m + 1 = ?

Soln.  
 

1
– 2 –2

– 2
m

m
   m – 2 = – 1

 m = 1

(i)  
11

12

)2(

1
2




m
m  

 
12

11

1
–1

–1
 

 = 1 – 1 = 0

(ii) m
5
 + m

4
 + m

3
 + m

2
 + m + 1

= (1)
5
 + (1)

4 
+ (1)

3 
+ (1)

2 
+ 1 + 1

= 1 + 1 + 1 + 1 + 1 + 1

= 6

(C). : 
1

1x
x

 

: (a) x
3
 = –1

(b) 

eg. x
12

 + x
9
 = 0, x

10
 + x

7
 = 0

 :

2 1
1

x

x




x
2
 + 1 = x .....(i)

 x 

x
3
 + x = x

2

x
3
 = x

2
 – x [x

2
 – x = –1 (i) ]

x
3
 = –1

x
3
 + 1 = 0

x
3
 + x

0
 = 0

(  )

Ex. 63  
1

1x
x

 

(i) 
9

9 1

x
x

 
 

3
3

3
3

1
x

x

   
 

3

3

1
–1

–1
  = – 1 –1 = – 2

(ii) 
12

12 1

x
x

 
 

4
3

4
3

1
x

x

   
 

4

4

1
–1

–1
   = 1 + 1 = 2

(iii) 
23

23 1

x
x

 

 

8
24 3

24 8
3

x x x x

x xx x

   

 

 

8

8

–1 1

–1

x
x

x x
     = 1 ( )

(iv) 
10

10 1

x
x

=  
 33

33

9

9

.

1
.

.

1
.

xx
xx

xx
xx 

 
 

3

3

1 1
–1 – –

–1
x x

xx
  

1
– –1x

x

    
 

 ( )

Ex. 64 
1

1x
x

 

(a) x
103

 + x
100

 + x
90

 + x
87

 + x
50

 + x
47

 + x
9
 + x

6
 + x

3 
+

 
3

3 3 3 3

= x x x x x x x x x
103 100 90 87 50 47 9 6 3

 +  +  +  +  +  +  +  +  + 3
= 0 + 0 + 0 + 0 + (–1) + 3 = 2

(b) x
82

 + x
68

 + x
55

 + x
35

 + x
30

 + x
27

 + x
21

 + x
3
 + 2

             
3 23 36

27 18 7
3 3 3( )

. . 0 –1 2
x x

x x x x x
x x

       

=
1 1

– – –1–1 2x x
x x
   = 0
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(D). : 
1

–1x
x

 

: x
3 
= 1

Ex. 65 
1

–1a
a

  a
3
 + 3 

Soln.  a3
 + 3

= 1 + 3  4

Ex. 66 
1

–1x
x

  , 

(1)
12

12

1
?x

x
  (2)

27

27

1
?x

x
 

          (3)
23

23

1
?x

x
  (4)

10

10

1
?x

x
 

(5) x
51

 + x
45

 + x
21

 + x
15

 + x
3
 + 2 = ?

Soln.  (1) 12

12 1

x
x    

 
4

3

4
3

1
x

x

  = = 1 + 1= 2

(2) 27

27 1

x
x   

 
9

3

9
3

1
x

x

  = 1 + 1= 2

(3)
23

23

1
x

x

24

24

x x

x x
   

 

 

8
3

8
3

x x

x x

 

1
x

x
  = – 1

(4) 10

10 1

x
x  9

9

1
.

.
x x

x x
   

 
3

3

3
3

1
.

.

 x x

x x

1
x

x
  = – 1

(5) x
51

 + x
45

 + x
21

 + x
15

 + x
3
 + 2

= (x
3
)
17

 + (x
3
)
15

 + (x
3
)
7
 + (x

3
)
5
 + x

3
 + 2

= 1 + 1 + 1 + 1 + 1 + 2 = 7

(E). :  
1

3x
x

   

2
1

3x
x

   
 

 

2

2

1
1x

x

   
 
: (a) x

6
 = –1

(b)

Ex. 67  x
18

 + x
12

 = 0, x
20

 + x
14

 = 0

: : 

3
1

3 3x
x

   
 


3

3

1 1 1
3. . 3 3x x x

x xx

     
 

 3333
1
3

3 
x

x


3

3

1
0x

x
 

 x
6
 + 1 = 0  x

6
 = – 1

 x
6
 + x

0
 = 0

Ex. 68 
1

3x
x

   

(1) x
506

 + x
500 

+ x
206 

+ x
200 

+ x
100

 + x
94

 + x
50

 + x
44

 +

x
18

 + x
12

 + x
6
 + 3

= 0 + 0 + 0 + 0 + 0 + (–1) + 3 = 2

(2) x
67

 + x
53

 + x
43

 + x
29

 + x
24

 + x
18

 + x
6
 + 3

= 

54 30
66 42 6. . 0 3

x x
x x x x x

x x
     

       
31

56
76

96
116 

x

x
xx.

x

x
xx.

2
11


x
x

x
x

1 1
– – 2x x

x x

         
   

– 3 – 3 2    2 1– 3

(3) x
54

 + x
30

 + x
18

 + x
6
 + 4

     9 5 3
6 6 6 –1 4x x x   

= – 1 – 1 – 1 – 1 + 4 = 0
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Ex. 69  
1

3x
x

  , 

(1) 102

102 1

x
x   

 
17

6

17
6

1
x

x

  = – 1 – 1 = –2

(2) 48

48 1

x
x   

 
8

6

8
6

1
x

x

  = 1 + 1 = 2

(3)
17

17

1
x

x
 = 

18

18

x x

x x


 
 36

36

x

x

x

x


–1
– x

x


1
– – 3x

x

    
 

(4)
25

25

1
x

x

24

24

1
.

.
x x

x x
 

 
 

4
6

4
6

.

.

x x

x x


 

1
3x

x
  

(5)
26

26

1
x

x

2 24

2 24

1
.

.
x x

x x
 

 
 

4
2 6

4
2 6

.

.

x x

x x


  2

2

1
1x

x
  

(6) 117

117 1

x
x  3 114

3 114

1
.

.
x x

x x
 

 
 

19
3 6

19
3 6

.

.

x x

x x


  3

3

1
– –x

x


6

3

1
–

x

x

 
  

 
3

–1 1
– 0

x

    

234

117

1x

x




 39
6

117 117

1 –1 1
0

x

x x

 
  

(F).  : 
1

– 3x
x

 

: (a) x
6
 = –1

(b)

eg. x
18

 + x
12

 = 0, x
20

 + x
14

 = 0

Ex. 70 
1

– 3x
x

 

(1)
17

17

1
x

x


18

18

x x

x x
 

 

 

3
6

3
6

x x

x x

  1
– – x

x


1
– 3x

x

    
 

(2) 25

25 1

x
x  24

24

1
.

.
x x

x x
   

 

4
6

4
6

1
.

.

x x

x x

 

=
1

– 3x
x

 

(G)  : 
1

x a
x

 

(  x )

Ex. 71 
1

3,x
x

 

(1)
2

2

1
?x

x
 

1
3x

x
 

 
2

21
3x

x

   
 

2

2

1 1
2. . 9x x

xx
  

2

2

1
9 – 2x

x
    

2

2

1
7x

x
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(2)
3

3

1
?x

x
 

1
3x

x
 

 
3

31
3x

x

   
 

3

3

1 1 1
3. . 27x x x

x xx

     
 

 3

3

1
3 3 27x

x
  

3

3

1
27 – 9x

x
 

3

3

1
18x

x
 

(3)
4

4

1
?x

x
 

2

2

1
7x

x
 

 24

4

1
7 – 2x

x
     

4

4

1
47x

x
 

(4)
5

5

1
?x

x
 

2 3

2 3

1 1
7 18x x

x x

       
  

126
11


5

5

x
x

x
x

3126
1

126
1








  x
xx

x
5

5

5

5

1
123x

x
 

(5)
6

6

1
?x

x
 

3

3

1
18x

x
 

 26

6

1
18 – 2x

x
  = 324 – 2

6

6

1
322x

x
 

Ex. 72  
2 –1

5
x

x
   x  

 
2

2

1 1
x x

xx

          

Soln. – 5x
x




2

2
– 2 5x

x


 

2

2
7x

x


 

      2

2
2 9x

x


  

2

9x
x

   
 

 3x
x


 

2

2
7 3 21x x

xx

         
  

Ex.73
4

4

1
322x

x
   

3

3

1
? x

x

Soln.
4

4

1
2 324x

x
  

2
2

2

1
324x

x

   
 

  
2

2

1
18x

x
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2

2

1
– 2 16x

x
 

16
1

2








 
x

x  4
1


x
x

 64
1

3








 
x

x

3

3

1 1
– – 3 – 64x x

xx

   
 

 3

3

1
– – 3 4 64x

x


3

3

1
– 64 12x

x
   = 76

Ex. 74(A) (x – a)(x – b) =1  a – b + 5 = 0 

 
 

3

3

1
– – ?

–
x a

x a


(a) 125 (b) –125

(c) 0 (d) 140

Soln. (d) (x – a)(x – b) =1  
 

1
–

–
x b

x a


 ax
ax




1
)5(        (  a + 5 = b)

 
 

1
– – 5

–
x a

x a
   ( )

 
 

 3

3

1
– – – 3 5 125

–
x a

x a


 
 

3

3

1
– – 140

–
x a

x a


:-2 'b'  b = 0

  (x – a)(x ) =1   a + 5 = 0

  
 

3

3

1
– – ?

–
x a

x a


Soln. (x – a)(x ) =1  
x

ax
1

)(   x
x


1
5


 

3

3

1
( )x a

x a
 



3
3

3

1 1 1 1
3. .x x x x

x x xx

              

 35 3(5) 

140

Ex. 74(B)  x
2
 + x = 5   

 
3

3

1
3 ?

3
x

x
  



Soln. (2x + 1) 

2 2 1 5 2 1x x x x     
2

3 1 6 2x x x   

   3 1 2 3x x x   

(x + 3) 

1
2

3
x

x
 


( 3 )

   
1

3 2 3 5
3

x
x

    


 
 

 3 3

3

1
3 3. 5 5

3
x

x
   



 
 

3

3

1
3 125 15 110

3
x

x
    



Type – 3

x + y= 0   x   y 

x
2
 + y

2
 = 0 x  y 

x  y 

,
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 : x
2
 + y

2
 + z

2
 = 0 

 : x = y = z = 0

 :(x – a)
2
 + (y – b)

2
 + (z – c)

2
= 0 

 :   x= a, y= b  z= c

Ex. 75 (x – 1)
2
 + (y – 2)

2
 = 0 x + y = ?

Soln. (x – 1)
2
 + (y – 2)

2
 = 0

    
     0             0

x = 1         y = 2

 x + y = 1 + 2 = 3

Ex. 76 (a – 2)
2
 + (b – 3)

2
 + (c – 11)

2
 = 0 

?a b c  
(i) 4 (ii) –4

(iii) ± 4 (iv) 16

Soln. (a – 2)
2
 + (b – 3)

2
 + (c – 11)

2
 = 0


     0                0               0

 a = 2            b = 3        c = 11

 2 3 11a b c      16 4 

Ex. 77 a
2
 + b

2
 + c

2
 = 2(a – b + c) – 3  a

– b + c = ?

Soln. a
2
 + b

2
 + c

2 
– 2a + 2b – 2c + 3 = 0

(a
2 
– 2a + 1) + (b

2
 + 2b + 1) + (c

2
 – 2c + 1) = 0

(a – 1)
2
 + (b + 1)

2
 + (c – 1)

2
 = 0


     0               0               0

 a = 1            b = –1        c = 1

 a – b + c = 1 + 1 + 1 = 3

Ex. 78 a
2
 + b

2
 + c

2
 = 2(a + 2b – 2c) – 9 

a + b + c = ?

Soln. a
2
 + b

2
 + c

2 
– 2a – 4b + 4c + 9 = 0

(a
2
 – 2a + 1) + (b

2
 – 4b + 4) + (c

2
 + 4c + 4) = 0

(a – 1)
2
 + (b – 2)

2
 + (c + 2)

2
 = 0


     0               0               0

 a = 1          b = 2      c = –2

 a + b + c = 1 + 2 – 2 = 1

Ex. 79 5x
2
 + 4xy + y

2
 + 2x + 1 = 0   x, y 

Soln. (x
2
 + 2x + 1) + (4x

2
 + 4xy + y

2
) = 0

 (x + 1)
2
 + (2x + y)

2 
= 0


     0               0

x = – 1      2x = – y      y  = –2x

                     y = –2(– 1) = 2

 x = – 1  y = 2

Ex. 80   x
2
 + y

2
 + z

2
 + 2x + 4y + 5 = 0 

x
12

 + y + z
30

 

Soln. (x
2
 + 2x + 1) + (y

2
 + 4y + 4) + z

2
  = 0

            

           (x + 1)
2         

+ 
    

(y + 2)
2   

+     z
2

      

     0                         0               0

x = – 1               y = –2       z = 0

 x
12

 + y + z
30

 = (–1)
12

 – 2 + 0 = 1 – 2

= – 1

Ex. 81 (x
 
+ y – z – 1)

2
 + (z + x

 
– y – 2)

2 
 + (z

 
+ y – x  – 4)

2

= 0  x
 
+ y + z

 

Soln. (x
 
+ y – z – 1)

2
 + (z + x

 
– y – 2)

2 
 + (z

 
+ y – x – 4)

2

= 0

                                                 

        0                           0                              0

x
 
+ y  – z

 
= 1       z + x

 
– y

 
= 2         z

 
+ y – x

 
= 4

x
 
+ y – z

 
 + z + x

 
– y

 
 + z

 
+ y – x

 
= 1+2+4

 x
 
+ y + z

 
= 7

Type – 4

(A) :  a
2
 + b

2
 + c

2
 – ab – bc – ca

       = 
1

2
[(a – b)

2
 + (b – c)

2
 + (c – a)

2
]

Ex. 82 a = 297, b = 298, c = 299  a
2
 + b

2
 + c

2

– ab – bc – ca 
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Soln. a
2
 + b

2
 + c

2
 – ab – bc – ca = 

1

2
[(a – b)

2
 + (b – c)

2

+ (c – a)
2
]

= 
1

2
[(–1)

2
 + (–1)

2
 + (2)

2
] 

1
6 3

2
  

(B)  : a
2
 + b

2
 + c

2
 = ab + bc + ca

:  a = b = c

 :  a
2
 + b

2
 + c

2
 – ab – bc – ca = 0

  0222222
2

1 222  cabcabcba

       0222
2

1 222222  caac bccbabba



1

2
[(a – b)

2
    +   (b – c)

2
    +    (c – a)

2
] = 0

[(a – b)
2
 + (b – c)

2
 + (c – a)

2
]

           

          0  0 0

      a = b b = c       c = a

         a = b = c

Ex. 83 a
2
 + b

2
 + c

2
 = ab + bc + ca  ?

a c

b




Soln. a
2
 + b

2
 + c

2
 = ab + bc + ca

                           a = b = c


2

2
a c a a a

b a a

 
  

Ex. 84 a
2
 + b

2
 + c

2
 = ab + bc + ca 

a b b c c a

c a b

  
  =?

Soln. a = b = c


a b b c c a

c a b

  
  = 2 + 2 + 2 = 6

(2) ?
a b c

b c a c a b
  

  

Soln. =
a a a

a a a a a a
 

  

1 1 1 3

2 2 2 2
   

(3) ?
a b b c c a a b c

c a b b c a c a b

                 

Soln.
3

6 9
2

  

(C). : a + b + c = 0

      : a + b= – c, b + c= – a & c + a = – b

Ex. 85 a + b + c = 0,   ?
a b

c




Soln.   a + b = –c

–
–1

a b c

c c


 

Ex. 86 a + b + c = 0

(a). ?
a b b c c a

c a b

  
  

Soln.
– – –c a b

c a b
 

= –1 – 1 – 1 = – 3

(b). ?
a b c

b c a c a b
  

  

Soln.
– – –

a b c

a b c
 

= –1 – 1 – 1 = – 3

(c). ?
a b b c c a c b a

c a b a b a c b c

              

Soln. – 3 × – 3 = 9
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           Type – 5

(A) :     a
3
 + b

3
 + c

3
 – 3abc

         = (a + b + c) (a
2
 + b

2
 + c

2
 – ab – bc – ca)

       =
1

2
(a + b + c) [(a – b)

2
 + (b – c)

2
 + (c – a)

2
]

Ex. 87   a = b = 333,  c = 334  a
3
 + b

3
 + c

3
 –

3abc 

Soln. a
3
 + b

3
 + c

3
 – 3abc=

1

2
(a + b + c) [(a – b)

2
 + (b – c)

2

+ (c – a)
2
]

= 
1

2
(333 + 333 + 334) [(0)

2
 + (–1)

2
 + (1)

2
]

=
1

2
× 1000 × 2 = 1000

Ex. 88 a = 20, b = 25, c = 15 

3 3 3

2 2 2

– 3
?

– – –

a b c abc

a b c ab bc ca

 


 

Soln. 

3 3 3

2 2 2

3a b c abc

a b c ab bc ca

  
    

  2 2 2

2 2 2

a b c a b c ab bc ca

a b c ab bc ca

      


    
= (a + b + c) = 20 + 25 + 15 = 60

Ex. 89 a = 25, b = 15, c = –10 

     222

333 3

accbba

abccba





Soln.      222

333 3

accbba

abccba





      
     

15

)101525(
2

1
)(

2

1

)(
2

1

222

222










cba

accbba

accbbacba

(B)

(1)  a + b + c = 0 , a
3
 + b

3
 + c

3
 – 3abc = 0

 a
3
 + b

3
 + c

3
 = 3abc

(2)  a
3
 + b

3
 + c

3
 = 3abc 

(a) a
 
+ b + c = 0

(b) a
2
 + b

2
 + c

2
 – ab – bc – ca = 0  a

 
= b = c

Ex. 90   a
3
 + b

3
 + c

3
 = 3abc a, b, c 

(a) a + b + c = 0

(b) a
 
= b = c

Soln. a = b = c (

)

Ex. 91   a
3
 + b

3
 + c

3
 = 3abc a, b, c 

(a) a + b + c = 0

(b) a
 
= b = c

Soln. a
 
+ b + c = 0 ( )

Ex. 92  a
 
+ b + c = 0  

2 2 2

?
a b c

bc ca ab
  

Soln. 
ab

c

ca

b

bc

a 222

 = 

3 3 3 3
3

a b c abc

abc abc

 
 

 a
 
+ b + c = 0

       a = – 1 ,b= – 1, c= 2

ab

c

ca

b

bc

a 222

  =
1 1 4

3
–2 –2 1

  

Ex. 93 a
 
+ b + c = 0  a

3
 + b

3
 + c

3
 + 3abc 

Soln.  a
 
+ b + c = 0 a

3
 + b

3
 + c

3
 = 3abc

3abc 

a
3
 + b

3
 + c

3
 + 3abc = 3abc + 3abc

= 6abc
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Ex. 94 (a – b)
3 
+ (b – c)

3 
+ (c – a)

3 
= ?

Soln.  (a – b) + (b – c) + (c – a) = 0

 (a – b)
3 

+ (b – c)
3 

+ (c – a)
3

= 3(a – b)
 
(b – c)

 
(c – a)

Ex. 95 
     

     

33 3
2 2 2 2 2 2

3 3 3

– – –

– – –

x y y z z x

x y y z z x

 

 
= 

(a) 3(x + y) (y + z) (z + x)

(b) 3(x + y) (y + z) (z – x)

(c) (x + y) (y + z) (z + x)

(d) 9(x + y) (y + z) (z + x)

Soln.  (x
2
 – y

2
) + (y

2
 – z

2
) + (z

2
 – x

2
) = 0

 (x
2
 – y

2
)
3
 + (y

2
 – z

2
)
3
 + (z

2
 – x

2
)
3

     = 3(x
2
 – y

2
)(y

2
 – z

2
)(z

2
 – x

2
)

 (x – y) + (y – z) + (z – x) = 0

 (x – y)
3
 + (y – z)

3
 + (z – x)

3

    = 3(x – y)(y – z) (z – x)

2 2 3 2 2 3 2 2 3

3 3 3

( ) ( ) ( )

( ) ( ) ( )

x y y z z x

x y y z z x

    


    

2 2 2 2 2 23( )( )( )

3( )( )( )

x y y z z x

x y y z z x

  


  

3( )( )( )( )( )( )

3( )( )( )

x y x y y z y z z x z x

x y y z z x

     


  

( )( )( )x y y z z x   

Ex. 96.  (a
2
 – b

2
)
3
 + (b

2
 – c

2
)
3
 + (c

2
 – a

2
)
3 
 

(a) (a + b) (a – b) (b) (a + b) (a + b)

(c) (a – c) (a – c) (d) (b – c) (b – c)

Soln.   (a
2
 – b

2
) + (b

2
 – c

2
) + (c

2
 – a

2
) = 0

 (a
2
 – b

2
)
3
 + (b

2
 – c

2
)
3
 + (c

2
 – a

2
)
3 
= 3(a

2
 – b

2
)

(b
2
 – c

2
)
 
(c

2
 – a

2
)

= 3(a – b) (a + b) (b + c) (b – c)(c + a) (c – a)

 (a + b) (a – b) 

Ex. 97  x + y + z = 2s  (s – x)
3
 + (s – y)

3
 +

3(s – x)(s – y)z 

(a) z
3

(b) –z
3

(c) 0 (d) 2z
3

Soln. 0 = (s – x) + (s – y) + (–z)

[a + b + c = 0 a
3
 + b

3
 + c

3
 – 3abc = 0]

(s – x)
3
 + (s – y)

3
 + (–z)

3
 – 3(s – x)(s – y)

 
(– z) = 0

(s – x)
3
 + (s – y)

3
 –z

3
 + 3(s – x)(s – y)

 
z = 0

(s – x)
3
 + (s – y)

3
 + 3(s – x)(s – y)z = z

3

-2  's'   s = 0 

 x + y + z = 0  (– x)
3
 + ( – y)

3
 + 3(

– x)( – y)z = – x
3
 – y

3
 + 3 xyz =?

 x + y + z = 0    x
3
 + y

3
 + z

3
 – 3xyz = 0

    z
3
= – x

3
 –  y

3
 + 3xyz

Ex. 98 a = 1.21, b = 2.23  c = 3.44  a
3
 + b

3

– c
3
 + 3abc 

(a) 6ab (b) 6abc
(c) 1 (d) 0

Soln. a + b + (–c) = 0 a
3
 + b

3
 + (–c)

3
 – 3ab(–c)=

0

    a
3
 + b

3
 – c

3
 + 3abc = 0

Ex. 99 a = 5.431, b = 2.121  c = – 7.552  a
3

+ b
3
 + c

3
 + 3abc 

Sol
n
.   a + b + c = 0 a

3
 + b

3
 + c

3
 = 3abc

3abc 

 a
3
 + b

3
 + c

3
 + 3abc = 3abc + 3abc

= 6 abc

Ex. 100 
1 1 1

3 3 3a b c 

(a) a
3
 + b

3
 + c

3
 = 3abc

(b) a + b + c = 3abc
(c) (a + b– c)

3
 + 27abc = 0

(d) (a + b+ c)
3
 + 27abc = 0

Sol
n
. 

1 1 1

3 3 3– 0a b c 



3 3 3
1 1 1 1 1 1

3 3 3 3 3 33a b c a b c
           

               
           

  
1 1 1
3 3 3– 3 –a b c a b c   ( )

 (a + b– c)
3
 = – 27abc

 (a + b– c)
3
 + 27abc = 0
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Ex. 101 a
2
 + b

2
 = c

2
  

6 6 6

2 2 2

–
?

a b c

a b c




Sol
n
.  a

3
 + b

3
 + c

3
 = 3abc  a + b + c = 0

  a
2
 + b

2
 + (–c

2
)= 0

 (a
2
)
3
 + (b

2
)
3
 + (–c

2
)
3
 =  3a

2
b

2
(–c

2
)

a
6
 + b

6
 – c

6
 = – 3a

2
b

2
c

2

6 6 6 2 2 2

2 2 2 2 2 2

– –3
3

a b c a b c

a b c a b c


  

 a = b = 1  c = 2  

   22 21 1 2
     


6 6 6 6 6 6

2 2 2 2 2 2

– (1) (1) – ( 2) 1 1 – 8
– 3

2(1) (1) ( 2)

a b c

a b c

  
  

Type – 6

Ex. 102 
1 1 1

1
1 1 1a b c
  

  

?
1 1 1

a b c

a b c
  

  

Sol
n
.


1 1 1

–1  –1  –1 1–1–1–1
1 1 1a b c

  
  


– – –

     – 2
1 1 1

a b c

a b c
  

  

 2
1 1 1

a b c

a b c
  

  

1 1 1
      1

1 1 1a b c
  

  
…(i)

1 1 1

a b c
t

a b c
  

  
( ) …(ii)

(i) (ii) 

1 1 1
1

1 1 1

a b c
t

a b c

  
    

  
1 + 1 + 1 = 1+ t

t = 2

Ex. 103 
1 2 1009

1
1 2 1009x y z
  

  

?
1 2 1009

x y z

x y z
  

  

Sol
n
.

1 2 1009
–1 –1 –1 1–1–1–1

1 2 1009x y z
  

  

– – –
– 2

1 2 1009

x y z

x y z
  

  

2
1 2 1009

x y z

x y z
  

  

Ex. 104  2
– – –

a b c

x a y b z c
  

?
– – –

x y z

x a y b z c
  

Sol
n
.  

1 1 1 2 1 1 1
– – –

a b c

x a y b z c
        

5
– – –

x y z

x a y b z c
  

Ex. 105 
4 9

6 –
–1 –2 –3

a b c
a

x y b z c
  

 
2 3

?
 –1 – 2 – 3

ax y z

x y b z c
  

Sol
n
.

4 9
2 3 6 – 2 3

–1 – 2 – 3

a b c
a a a

x y b z c
        

2 3
11

– – 2 – 3

ax y z

x a y b z c
  

Ex. 106 1
a b c

b c c a a b
  

  

 

2 2 2a b c

b c c a a b
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Sol
n
.  (a + b + c) 

     a a b c b a b c c a b c
a b c

b c c a a b

     
    

  

     2 2 2+ + + + + +
+ + = + +

+ + +

a a b c b b c a c c a b
a b c

b c c a a b

2 2 2a b c
a b c a b c

b c c a a b
       

  

2 2 2

0
a b c

b c c a a b
  

  

:-2  
1

3

a b c

b c c a a b
  

    

3a = b + c,  3b = c + a &  3c = a + b

 a + b + c =0

 b + c = – a, c + a = – b  a + b = – c

2 2 2a b c a b c
a b c

b c c a a b b c c a a b

                         

  = – a – b – c = 0

Ex.107 

2 2 2

2 2 2
1

  
  

  

a bc b ac c ab

a bc b ac c ab

2 2 2

2 2 2
?  

  
a b c

a bc b ac c ab

Sol
n
.

      

2 2 2

2 2 2
1 1 1 1 1 1 1

a bc b ac c ab

a bc b ac c ab

       
                    

2 2 2

2 2 2

2 2 2
4

a b c

a bc b ac c ab

     
              

2 2 2

2 2 2
2

a b c

a bc b ac c ab
  

  

Type – 7
( = 1)

Ex. 108 

a
2
 = b + c, b

2
 = c + a & c

2
 = a + b

       
2 2 2

1
a b c

b c c a a b
  

  

 (1). ?
1

1

1

1

1

1








 cba
Sol

n
. a

2
 = b + c .....(i)

b
2
 = c + a .....(ii)

c
2
 = a + b ......(iii)

 a, b  c 

a + a
2
 = (b + c) + a = k ( )

b + b
2
 = (c + a) + b = k  ( )

c + c
2
 = (a + b) + c = k   ( )

cba 





 1

1

1

1

1

1
=      1 1 1

a b c

a a b b c c
 

  

 2 2 2

a b c

a a b b c c
 

  


a b c

k k k
  = 1

a b c k

k k

 
 

 a = b = c = 2 a
2
 = b + c, b

2
 = c + a

 c
2
 = a + b 


cba 





 1

1

1

1

1

1
= 

1 1 1

1 2 1 2 1 2
 

  


1 1 1

1
3 3 3
  

(2)  ?
1 1 1

a b c

a b c
  

  
Sol

n
. a = b = c = 2 


1 1 1

a b c

a b c
  

  
2 2 2

1 2 1 2 1 2
 

  


2 2 2

3 3 3
   =

6
2

3
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Ex. 109 

2 2 2

1
x y z

by cz ax cz ax by
  

  

(1) ?
a b c

x a y b z c
  

  

(2) ?
x y z

x a y b z c
  

  

Sol
n
. (1). x

2
 = by + cz …(i)

y
2
 = ax +  cz …(ii)

z
2
 = ax + by …(iii)

ax, by  cz 

ax + x
2
 = (by + cz) + ax = k ( )

by + y
2
 = (ax + cz) + by = k ( )

cz + z
2
 = (ax + by) + cz = k  ( )

a b c

x a y b z c
 

  

           =       
ax by cz

x x a y y b z z c
 

  

 2 2 2

ax by cz

ax x by y cz z
 

  


ax by cz

k k k
 

 1
ax by cz k

k k

 
 

 x = y = z = 2  a = b = c = 1, 

x
2
 = by + cz, y

2
 = ax +  cz  z

2
 = ax + by 

x = y = z = 2  a = b = c = 1 


a b c

x a y b z c
 

  


1 1 1

2 1 2 1 2 1
 

  
 =

1 1 1
1

3 3 3
  

2) 
x y z

x a y b z c
 

  

=
2 2 2

2 1 2 1 2 1
 

  


2 2 2
2

3 3 3
   

Ex. 110  

2 2 2

2
x y z

by cz ax cz ax by
  

  

(1) ?
2 2 2

a b c

x a y b z c
  

  

(2) ?
2 2 2

x y z

x a y b z c
  

  

Sol
n
. 1 x

2
 = 2by + 2cz …(i)

y
2
 = 2ax +  2cz …(ii)

z
2
 = 2ax + 2by …(iii)

2ax, 2by  2cz 

2ax + x
2
 = (2by + 2cz) + 2ax = k ( )

2by + y
2
 = (2ax + 2cz) + 2by = k ( )

2cz + z
2
 = (2ax + 2by) + 2cz = k  ( )


2 2 2

a b c

x a y b z c
 

  

                 2 2 2

ax by cz

x x a y y b z z c
  

  

 2 2 22 2 2

ax by cz

ax x by y cz z
  

  


ax by cz

k k k
  

2 2 2

/ 2

ax  by  cz  k

ax  by  cz  k

   
    


1

2 2

ax by cz k

k k

 
  

 x = y = z = 4  a = b = c = 1, 

x
2
 = by + cz, y

2
 = ax + cz  z

2
 = ax + 
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x = y = z = 4  a = b = c = 1


2 2 2

a b c

x a y b z c
 

  

)1(24

1

)1(24

1

)1(24

1










= 
1 1 1 3 1

6 6 6 6 2
   

(2).
2 2 2

x y z

x a y b z c
 

  

4 4 4

4 2(1) 4 2(1) 4 2(1)
  

  

 
4 4 4 12

2
6 6 6 6

    

Ex. 111.  xy + yz + zx = 1

 
1– 1– 1–

x y y z z x

xy yz zx

  
 

(a) x + y + z (b) xyz

(c) 1 (d)
1

xyz

Sol
n
.    

1– 1– 1–

x y y z z x

xy yz zx

  
 

x y y z z x

yz zx xy zx xy yz

  
  

  

 
 

 
 

 
 

x y y z z x

z x y x y z y x z

  
  

  


1 1 1 xy yz zx

z x y xyz

 
   = 

1

xyz

Type – 8

( = 2 )

Ex. 112 
4 15

5 3
x


 

20 12
?

– 20 – 12

x x

x x

 
 

Sol
n
.

240 20 12

5 3 5 3
x  

 

12

20 5 3

x




2 3

20 5 3

x




20 2 3 5 3

– 20 2 3 – 5 – 3

x

x

  


20 3 3 5

– 20 3 – 5

x

x

 
 ...(i)

20

12 5 3

x




12 2 5 5 3

– 12 2 5 – 5 – 3

x

x

  


12 3 5 3

– 12 5 – 3

x

x

 
 …(ii)

 (i)  (ii) 

20 12 3 3 5 3 5 3

– 20 – 12 3 – 5 5 – 3

x x

x x

   
  

3 3 5 – 3 5 – 3

3 – 5




 
 

2 3 – 52 3 2 5
2

3 – 5 3 – 5
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Type – 9

 xy = 1  
1 1

+
1+ 1+x y

: yx 


 1

1

1

1

)1)(1(

11

yx

xy






1
2

2

1

2











yx

yx

xyyx

yx

Ex. 113  
1 1

,
3 2 3 – 2

x y 


1 1

1 1x y


 

(i) 0 (ii) 1

(iii) 2 (iv) –1

Sol
n
.  x.y = 1  

1 1

1 1x y


 
 = 1

1 1 1
. 1

3 – 23 2 3 – 2
xy

     

Ex. 114.  
3955

7187




x  

3955

7187




y

 
1 1

?
1 1x y
 

 

Sol
n
.  x.y = 1  

1 1

1 1x y


 
 = 1
























 1

3955

7187

3955

7187
.

3955

7187
. yx

x  – 

x
2  O

– x  –

– x
2

O –

 x
2 

  x
2 
 

–ve

-1   10 + X
2 

X = 0.

-2  10 – X
2
 

X =0.

Ex. 115 12 + (x – 2)
2 

Sol
n
.  x  – 2 = 0  x = 2 

12 

Ex. 116  15 – (x – 3)
2 

Sol
n
. x  – 3 = 0  x = 3  

15 

Ex. 117  5 – (3a – 2b)
2
 

?
a

b


Sol
n
.  5 – (3a – 2b)

2
 

           3a – 2b = 0

3a = 2b  
2

3

a

b


:      x
2
 – 6x + 19 

Sol
n
. x

2
 – 6x + 19

= 10 + x
2
 + 9 – 6x = 10 + (x – 3)

2

 = 10   x – 3 = 0  x = 3

 1-

             (i) x
2
  2x

(ii) x  1

(iii) 

 2- x 

 3- x 

:

 x

x 
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x
2
 – 6x + 19 ....(i)

 = 0 x
2  2x

2x – 6 + 0 = 0 x 1
2x = 6   0

x = 3

x = 3 (i) 

 = (3)
2
 – 6(3) + 19

= 9 – 18 + 19 = 10



Ex. 118  3x
2
 – 6x + 11 

Sol
n
.  = 0

6x – 6 + 0 = 0
6x = 6
x = 1

3x
2
 – 6x + 11  x = 1 

= 3(1)
2
 – 6(1) + 11

= 3 – 6 + 11 = 8

Ex. 119  13 – 4x – x
2 

Sol
n
.  = 0

0 – 4  – 2x  = 0
2x = – 4
x = – 2

x = – 2 in 13 – 4x – x
2 

= 13 – 4(– 2) – (– 2)
2

= 13 + 8 – 4 = 17

Ex. 120  15 – 7x – 2x
2 
 x = ?

Sol
n
.  = 0

0 – 7  – 4x  = 0
4x = – 7

4

7
x

Ex. 121  4x
2
 – 16x  + 17

 
   x = ?

Sol
n
.  = 0

8x – 16 + 0 = 0
8x = 16  x = 2

Ex. 122 (9 – x) (2 – x) 

Sol
n
. (9 – x) (2 – x) = 18 – 9x – 2x + x

2

                 = x
2
 – 11x + 18

 = 0

2x – 11 + 0 = 0
2x  = 11

11

2
x 

(9 – x) (2 – x) 
11

2
x   

 = 
11 11

9 – 2 –
2 2

  
  
  

7 –7 49
–

2 2 4

           
Ex. 123 (6 – x) (x + 4)

Sol
n
. (6 – x) (x + 4) = 6x + 24 – x

2
 – 4x

                     = – x
2
 + 2x + 24

 = 0

– 2x + 2 + 0 = 0
– 2x + 2 = 0

2x =  2   x = 1

(6 – x) (x + 4) x = 1 

 = (6 – 1) (1 + 4)

= 5 × 5  = 25

(B).
2

2

1
+x

x
 

 x R  
1

x
x

x  +ve 


2

2

1
x

x
 = 

2

2

1
– 2 2x

x
  = 

2
1

– 2x
x

   
 

= 2,   
21

0 1x x
x

      

Ex. 124 
2

2

1
– 3x

x


Sol
n
.  2

2

1
– 3x

x
  = 2 – 3 = – 1

Ex. 125 
2

2

1
– 3

1
x

x




Sol
n
.

2

2

1
– 3

1
x

x



 = 

   
2

2

1
1 – 3 –1

1
x

x
 



= 
   

2

2

1
1 – 4

1
x

x
 



 = 2 – 4 = – 2
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Ex. 126  2 2

2

1
– 1 2 – ,

– 1
x x x

x x
  


x 

(a) 0 (b) 1
(c) 2 (d) 3

Sol
n
.  X = 2 – 1x x


21

X 2 –
X

x 

1
X

X
  = 2

                       2
X

1
X       2 – x

2
 2

 0   x
2
  x

2
 0

 x = 0

x 

(C)   x + y x = y  xy 

eg. x + y = k ( )  xy  xy =

k
2
/4  x = y = k/2

: 


2 2

2 2

x y x y
xy   

           
xy 

2

0
2

      
x y

 x y xy 

Ex. 127  x + y = 6   xy 
Sol

n
. x + y = 6 x = y = 3

xy  = 3 × 3 = 9

Ex. 128   a + b + c + d = 1 ab + bc + cd + da 

Sol
n
. a + b + c + d = 1  a = b = c = d = 

1

4

           

ab        bc        cd        da

a b b  c c d d a

   
  
        

 ab + bc + cd + da 

1 1 1 1 1

16 16 16 16 4
    

Ex. 129 x + y + z = 21  (x – 2) (y – 1) (z + 9) 

Sol
n
. (x – 2) (y – 1) (z + 9)  (x – 2) = (y – 1) =

(z + 9) = k  ( )

 x = 2 + k, y = 1+k  z = k – 9, 

x = 2 + k, y = 1 + k  z = k – 9 

x + y + z = 21
2 + k + 1 + k + k – 9 = 21 3k = 21+ 9 – 2 – 1

3k = 27 k = 9

 (x – 2) (y – 1) (z + 9) = k.k.k = k
3

= (9)
3 
 = 729

   x + y + z = 21

(x – 2) + (y – 1) + (z + 9) = 21 – 2 – 1 + 9 = 27

     9              9              9

 (x – 2) (y – 1) (z + 9) = 9 × 9 × 9 = 729

(D)  xy  x + y x =

y (x  y )

eg. xy = k ( )   x + y = k2  

x = y = k

:

  
k

xy k y
x

  

  2 2
k k

x y x x k k
x x

      

2

2
k

x k
x

     

 = 2 k

 
20

k k
x x x k

x x

        

x k 
Ex. 130  xy = 16    x + y 

Sol
n
. x = y = k ( )

xy = 16 k.k = 16 k2
 = 16 k = 4

 x + y = 4 + 4 = 8

Ex. 131 (x – 7) (y – 10) (z – 12) = 1000 

(x + y + z) 

Sol
n
.  (x – 7) = (y – 10) = (z – 12) = k ( )

k.k.k = 1000 k3 
= 1000 k = 10

 (x – 7) = 10  x = 17
 (y – 10) = 10  y = 20
 (z – 12) = 10  z = 22

 (x + y + z) = 17 + 20 + 22 = 59
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1.  )2( x )23( 2 qqxx   

q 

(a) 2 (b) –2

(c) –1 (d) 1

2.  ( kxxx  46 23 ), )2( x

 k 

(a) –6 (b) –7

(c) –8 (d) –10

3.  6116)( 23  xxxxf   )(xf  

(a) 1x (b) 2x

(c) 3x (d) 3x

4.  )( tx  )( 2 qpxx    2( )x lx m 

't' 

(a) qm  (b) pl 

(c)
qm

pl




(d)
pl

qm




5. )1( 132529  xxx  

(a) (x – 1) (x +1) 

(b) )1( x  )1( x  

(c) )1( x  )1( x

(d) )1( x  )1( x

6. k  )1( x , )( 3 kx 

(a) –1 (b) 1

(c) 8 (d) –8

 - ( )

7.  ( kxx  99100 2 ), )1( x

k 

(a) 1 (b) –3

(c) 2 (d) –2

8. )45( 23 pxx  , )2( x p

(a) 7 (b) –2

(c) 3 (d) –7

9.  )( ax  , ),23( 223 bxaaxx 

 b 

(a) 0 (b) 2

(c) 1 (d) 3

10. )6( x  kxxx  43 23

k 

(a) 66 (b) 33

(c) 132 (d) 36

11.  )2( x   )1( x  , )10( 23 nmxxx 

 m  n 

(a) 3,5  nm (b) 8,17  nm

(c) 18,7  nm (d) 19,23  nm

12. )76( 3  xx   )1( x

(a) 2 (b) 12

(c) 0 (d) 7

13. )14129( 25  xxx )3( x

(a) 184 (b) 56

(c) 2 (d) 1

14. )7523( 234  xxxx )2( x

(a) 3 (b) –3

(c) 2 (d) 0
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15.  ( 9655 23  xxx )3( x  

(a) 135 (b) –135

(c) 63 (d) –63

16. )1( 11 x   ( 1)x 

(a) 2 (b) 0

(c) 11 (d) 12

17. 6452 23  xxx )  ( 12 x )

(a) 
2

13
 (b) 3

(c) –3 (d) 6

18.  ( kxx 105 23  )  ( 22 x )  

–2x k 

(a) –2 (b) –1

(c) 1 (d) 2

19. )21( 22 aax 

(a) )1)(1(  axax

(b) )1)(1(  axax

(c) )1)(1(  axax

(d)

20. )208( 2  xx  

(a) )2)(10(  xx (b) )2)(10(  xx

(c) )4)(5(  xx (d) )4)(5(  xx

21. )72( 22 yxyx   

(a) )9)(8( yxyx 

(b) )8)(9( yxyx 

(c) )72)(( yxyx 

(d) )12)(6( yxyx 

22. )6011( 22 yxyx   

(a) )4)(15( yxyx 

(b) )4)(15( yxyx 

(c) )4)(15( yxyx 

(d)

23. )( nn ax  ,  (x – a) 

(a) n 

(b)  n 

(c)  n 

(d) n 

24. )( nn ax  , )( ax 

(a) n 

(b)  n 

(c)  n 

(d) n 

25. )n n(x a   )( ax 

(a) n 

(b)  n 

(c)  n 

(d) n 

26.  k  6x – 2y = 3  

kx – y = 2  

(a) 2k (b) 3k

(c) 5k (d) 4k

27. k   5x + 2y = 3 

x + ky = –7 

(a)
5

2
(b)

5

3

(c)
2

5
(d)

2

3

28. k  2x + 3y – 5 = 0

 4x + ky –10 = 0 

(a) 5k (b) 6k

(c) 7k (d) 8k
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29.   734  yx  

257  yx  

(a) 1,1  yx (b) 1,1  yx

(c) 1,1  yx (d) 1,1  yx

30.  9.0 yx   1
)(2

11


 yx

(a) 3.2,2.3  yx (b) 1.0,1  yx

(c) 1.1,2  yx (d)  

31.

6

123

5

22

3

13 





 yxyxyx

(a) 1,2  yx (b) 1,1  yx

(c) 1,1  yx (d) 2,1  yx

32.
12

5

34


yx
1

2
 y

x
 

( yx  )

(a)
2

1
(b)

2

3

(c) 2 (d)
2

5

33.  
xyyx

932
   

xyyx

2194
 ,

 0, 0x y   x y 

(a) 0  1 (b) 1  2

(c) 2  3 (d) 1  3

34. 2
1


y
x   232  yxy

(a) 0 (b) 1

(c) 2 (d)

35.

(a) 1  5 (b) 5  1

(c) 6  1 (d) 1  6

36.   3 

(a) 700 (b) 900

(c) 1000 (d) 1100

37.  0,32  xyx  y > 0 

(a) 2,1  yx (b) 1,2  yx

(c) 1,1  yx (d) 0,0  yx

38. 4x – 3.2x + 2 + 32 = 0,  x 

(a) 1, 2 (b) 3, 4

(c) 2, 3 (d) 1, 3

39.  (a + b + x)–1 = a–1 + b–1 + x–1 

(a) a, b (b) –a, b

(c) a, –b (d) –a, –b

40.  lx2 + nx + n = 0 

 p : q 
p q n

q p l
 

(a) 1 (b) 2

(c) 3 (d) 0

41.   x = 11  x5 – 12x4 + 12x3 – 12x2 + 12x – 1

(a) 10 (b) 11

(c) 12 (d) 0

42.  
5 7 15

1

x y 
= 

3 2 1

8

x y 
 = 

11 6 10

9

x y 

 (x + y) 

(a) 1 (b) 2

(c) 3 (d) –3

43.  
2 13 1

2

x y 
 = 

4 8

3

x y 
 = 

4 7 2

5

x y 

 (x + 2y) 

(a) 3 (b) 2

(c) 7 (d) –2
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44.  x = 2t  
2 1

3

t
y


  t 

x = y

(a)
3

1
(b) –

4

1

(c)
4

1
(d) –

2

1

45.  (8x2 – 15y2) : xy = 14 : 1 
y

x

(a)
2

3
(b)

2

5

(c)
3

5
(d)

2

7

46.  a, b  (a – 1)  2 3 =

(b 2 + a) (a + b) 

(a) 2 (b) 5

(c) 5 (d) 3

47. x 

4 9 4 9 5 7x x      .

(a)
7

3
(b) 4

(c) 5 (d) 2 3

48. 7 4 3 3a b    (a, b 

 (a – b) 

(a) 1 (b) –1

(c) –2 (d) 2

49.  

2

2

1

1

x x

x x

 

 
 + 

2

2

1

1

x x

x x

 

 
 = 34 

 x   (x  <  0)  

(a) –1 (b) – 2

(c) –3 (d) – 4

50.  x2 – x (a + b) + (a – 1) (b + 1) = 0 

 (x – a + 1) 

(a) x – b (b) x – a – b

(c) x – b +1 (d) x – b –1

51. x2 + 4y2 + 4y – 4xy – 2x – 8 

(a) (x – 2y – 4)  (x – 2y + 2)

(b) (x – y  + 2)  (x – 4y + 4)

(c) (x – y + 2)   (x – 4y – 4)

(d) (x + 2y – 4)  (x + 2y + 2)

52.   p(x)  q(x)    2x(x+2) 

24x(x+2)2 (x–2). p(x) = 8x3 + 32x2 + 32x 

q(x) 

(a) x3 –16x (b) 6x3 – 24x

(c) 12x3 + 24x (d) 12x3 – 24x

53. 2 3   x2 + px – 6 = 0 

 x2 + px + q = 0 

q 

(a) 3/4 (b) 2/3

(c) 4/3 (d) 3/2

54.  122b + 4 = 33b.4b + 8 b 

(a) + 4 (b) 2

(c) (d)

55.  x2 – 1  f(x) = 2x3 + Ax2 + Bx + 3 

 A2 – B2 

(a) 5 (b) 6

(c) –6 (d) 0

56.
1 1 1

x a x b c
 

 
 

(a)
( )

2

a b
 (b)

( )

2

a b

(c)
2 2( )

–
2

a b
(d)

2 2( )

2

a b
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57.   (3x3 – 2x2y – 13xy2 + 10y3) (x – 2y) 

(a) 0 (b) x

(c) y  + 5 (d) x – 3

58. x3 – 27  x3 + 4x2 +12x + k 

 k 

(a) 27 (b) 9

(c) 3 (d) 4

59.   x40 + 2  x4 + 1 

(a) 1 (b) 2

(c) 4 (d) 3

60. k x2

– 2(k – 1)x + (2k + 1) = 0 

(a) 1 (b) 
1

–
2

(c) 4 (d) 0

61.  
22 7 73  x x = 9 

(a) 3 (b) 1

(c) 2 (d) 4

62. x16 + x8 + 1 

(a) x2 + x + 1 (b) x2 + 1 – x

(c) x2 + 1 (d) x4 – x2 + 1

63.   ax2 + bx + c = a(x – p)2  a, b, c 

(a) b2 = 4ac (b) 2b = a + c

(c) abc = 1 (d) b2 = ac

64.  11x – 61   5 

(a) –6   x   6 (b) –6   x   0

(c) x 6 (d) 0  x   6

65. (x2 + x + 1) (x2 – x + 1) 

x2 

(a) 2 (b) –2

(c) 1 (d) –1

66. x  

3
–

16
a x a x

a x a x

     

(a) a/2 (b) a/3

(c) 3a (d)  (b)  (c) 

67. ax2 + bx + c  bx2 + ax + c  (x + 1)

  c 

(a) –1 (b) 1

(c) 0

(d)

68. 2x2 – 7x + 12 = 0   ,






  

(a)
97

24
(b) 

7

2

(c)
1

24
(d) 

7

24

69. 3x3 – kx2 + 4x + 16 






 
2

k
x

k = ?

(a) 4 (b)  – 4

(c) 2 (d) 0

70.
xyyx

932
   

xyyx

2194


x   0  y   0,  x + y = ?

(a) –1 (b) 4

(c) 0 (d) 1

71.  4x + 22x–1 = 2

1

2

1

33



xx

  x = ?

(a) 1/2 (b) 3/2

(c) 5/2 (d) 1

72. f(x) = 3x4 – 15x3 +

17x2 + 5x – 6  
3

1

(a) –3, 2 (b) 3, 2

(c) 3, –2 (d) –3, –2
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73. (x3 + 3x2 – kx + 4)   (x – 2)

k k 

(a) 8 (b) 2

(c) 4 (d) 6

74.
2

3
–

3

3





 x

x

x

x

(a) 1 (b) 2

(c) 4 (d) –2

75.
2

2

1
2 3 1

2 3 1
x x

x x
  

 
 =  2 – x2

(a) 0 (b) 1

(c) 2 (d) 4

76. 3a(3a + 2c) – 4b(b + c) 

(3a – 2b)

(a) 2(a + b + c) (b) (3a + 2b + 2c)

(c) (3a – 2b + 2c) (d) (3a + 2b – 2c)

77. x = 3 3x2 + (k – 1)x + 9 = 0,

k 

(a) 13 (b) –13

(c) 11 (d) –11

78. x2 – 7x + 10 = 0  x2 – 10x + 16 = 0 

(a) –2 (b) 3

(c) 5 (d) 2

79. , x2 – 5x + 6 = 0,

α

1
,

β

1
.

(a) 6x2 – 5x + 1 = 0 (b) 6x2 + 5x + 1 = 0

(c) 6x2 – 5x – 1 = 0 (d) 6x2 + 5x – 1 = 0

80. x2 – 6x + k = 0 ,   k

3  + 2  = 20 

(a) 8 (b) – 8

(c) 16 (d) – 16

81. x2 + 2x – 3 = 0  x2 +3x – k = 0 

k 

(a) 1 (b) 2

(c) 3 (d) 4

82. m 12x2 + mx

+ 5 = 0 

(a) 5 10 (b) –
5 10

2

(c)
5

12
(d)

12

5

83. x2 – 3kx + k2 = 0   k 

2 + 2 = 
4

7

(a)
1

2
 (b)

1

2

(c)
1

2
 (d)

84. x2 + kx + 12 = 0 , 

 –  = 1 k 

(a) 0 (b) ±5

(c) ±1 (d) ±7

85. k 3x2 + (2x + 1)x

– k – 5 = 0 

(a) – 4 (b) 6

(c) 2 (d) 8

86. 22y+3 = 65 (2y – 1) + 57  y 

(a) ±3 (b) ±1

(c) ±2 (d) ±4
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87. x

2

2

2 1

2 7

x  + x+

x + x+

(a) 1  2 (b) –1  1

(c) 0  1 (d) 1/2  1

88.   6x2 + x – 2 = 0 

α β

β α


(a) 
25

–
12

(b) 
12

–
75

(c)
4

–
9

(d) 

89.  (5x2 + 14x + 2)2 – (4x2 – 5x + 7)2 

(x2 + x + 1) 

(a) –1 (b) 0

(c) 1 (d) 2

90. (a4 – 11a2b2 + b4) 

(a) (a2 – b2 – 3ab) (b) (a2 + b2 – 3ab)

(c) (a2 + b2 + 3ab) (d) (a2 – b2 + 4ab)

91. 7x2 – 14x + k = 0 

k 

(a) 4 (b) 7

(c) 6 (d) 3

92. x2 – 9x + k = 0 

k 

(a) 18 (b) 16

(c) 12 (d) 9

93.  2 5 3 4 8  x – x   x = ?

(a) 8 (b) 6

(c) 7 (d)  (b)  (c)

94. 4x3 + ax2 – bx + 3  (x – 2) 

 2  (x + 3) 

3 (x + 2) 

(a) 26.8 (b) 29.2

(c) 32.2 (d) 35.2

95. (a4 – 2a3 – 9a2 + 2a + 8)  (a + 1)

 (a – 1)

(a) (a – 2)  (a + 4)

(b) (a + 2)  (a + 4)

(c) (a + 2)  (a – 4)

(d) (a – 2)  (a – 4)

96.  
a b x

b a y
    

a b

b a
  = x – y x  

(a)
a b

a


(b)

a b

b



(c)
a b

a


(d)

97.  
2 1

0
x x

+ + =
a b c

(a) a = b (b) b = c

(c) ac = 1 (d) a = c

98. a2b2x2 – (a2 + b2)x + 1 = 0 ?

(a) 2 2

1 1
,

a b
(b)  2 2

1 1
,

a b
 

(c) 2 2

1 1
,

a b
 (d) 2 2

1 1
,

a b
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99.   x(x + a)(x + 2a)(x + 3a) 

(a) 29a (b) 24a

(c) 4a (d)

100.    21 1x x    x3

(a) 3 22 3 1  x x x

(b) 3 22 1x x x  
(c)   a b c abc

(d) 2 1  x x

101. 5px  10qy + 2rpx – 4qry 

(a)  (5 + 2r)

(b)  (px  2qy)

(c) (5 + 2r)  (px  2qy) 

(d)  (5 + 2r)  (px  2qy)

102. ( 4 3 3 3 4 3    x xy x y xz y yz

(a)  (x + y) 

(b)   3 3 3 x y z

(c) (x + y)   3 3 3 x y z

(d)

103. 3 2 33 3 2 5   px x x x p

(x – 4) 

p 

(a) 1 (b)  1

(c)  2 (d) 2

104. 

     2 2 2 22 0     a bc x b ac x c ab

0b  

(a)   a b c abc

(b) 2 2 2 0  a b c

(c) 3 3 3 0  a b c

(d) 3 3 3 3  a b c abc

105.      2 1 0  x x  

 
 

2 2

2 2( )

 
   

 

(a)
5

2
(b)

5

3

(c)
5

4
(d)

106.  x3 + 2x2 –5bx –7 x3 + bx2 – 12x +

6 x + 1 x – 2 

 K
1
  K

2  
  2 K

1
 + K

2
  =

6  b 

(a) 2 (b) –1

(c) 4 (d) –2

107.  x4 – 2x3 + 3x2 – ax + b  x – 1  x + 1 

 5  19 

x – 2 

(a) 10 (b) 12

(c) –1 (d) 8

108. x – 2  x –
2

1
 ax2 + 5x + b 

b

a
 

(a) 1 (b) 2

(c) –1 (d) 3

109.     3x2 – 6x + 2 = 0 

α β 1 1
2 3αβ ?

β α α β

   
          

(a) 6 (b) 8

(c) 5 (d) 12

110.     
6

1
2

1

1





 x

x

x

x

  

(a) 1 (b) 8

(c) 5 (d) 6
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1. (c) 2. (c)  3. (c)  4. (d) 5. (b) 6. (b) 7. (a) 8. (a) 9. (a)

10. (c) 11. (c) 12. (b) 13. (a) 14. (b) 15. (d) 16. (b) 17. (c) 18. (c)

19. (c) 20. (b) 21. (b) 22. (b) 23. (a) 24. (b) 25. (c) 26. (b) 27. (a)

28. (b) 29. (d) 30. (a) 31. (b) 32. (b) 33. (d) 34. (a) 35. (b) 36. (c)

37. (c) 38. (c) 39. (d) 40. (d) 41. (a) 42. (b) 43. (c) 44. (b) 45. (b)

46. (a) 47. (b) 48. (a) 49. (c) 50. (d) 51. (a) 52. (b) 53. (a) 54. (a)

55. (a) 56. (c) 57. (a) 58. (b) 59. (d) 60. (c) 61. (c) 62. (c) 63. (a)

64. (c) 65. (c) 66. (b) 67. (d) 68. (c) 69. (b) 70. (b) 71. (b) 72. (b)

73. (a) 74. (a) 75. (b) 76. (b) 77. (d) 78. (d) 79. (a) 80. (d) 81. (d)

82. (a) 83. (a) 84. (d) 85. (a) 86. (a) 87. (c) 88. (a) 89. (b) 90. (a)

91. (b) 92. (a) 93. (c) 94. (d) 95. (c) 96. (d) 97. (d) 98. (a) 99. (c)

100.(b) 101. (c) 102. (c) 103. (a) 104. (d) 105. (b) 106. (a) 107. (a) 108. (a)

109.(d) 110. (a)
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Sol
n
. 1 (x

2
 + 3qx – 2q), (x – 2) 

, x – 2  = 0   x = 2

x = 2  (x
2
 + 3qx – 2q) 0 .

 (2)
2
 + 3.q.2 – 2q = 0

 4 + 6q – 2q = 0   4 + 4q = 0

4q = –4 = 0   q = –1

Sol
n
. 2    x + 2 = 0    x = –2  ( )

 (–2)
3
 + 6(–2)

2
 + 4(–2) + k = 0

 –8 + 24 – 8 + k = 0

 k = –8

Sol
n
. 3  : 

Sol
n
. 4 (x + t)  x =

–t 

 (–t)
2
 + p(–t) + q = 0

t
2
 – pt + q = 0 …(i)

 (–t)
2
 + l(–t) + m = 0

t
2
 – lt + m = 0 …(ii)

 (i)  (ii) 

t
2
 – pt + q = t

2
 – lt + m

lt – pt = m – q

 t (l – p) = m – q   t = 
m q

l p




Sol
n
. 5  : 

Sol
n
. 6 x – 1 = 0    x = 1 

1
3
 – k = 0

1 – k = 0   k = 1

Sol
n
. 7 x + 1 = 0    x = –1 

x
100

 + 2x
99

 + k = 0

(–1)
100

 + 2(–1)
99

 + k = 0

1 – 2 + k = 0  –1 + k = 0

k = 1

Sol
n
. 8 x + 2 = 0   x = – 2 

x
3
 – 5x

2
 + 4p = 0

(–2)
3
 – 5(–2)

2
 + 4p = 0

–8 – 20 + 4p = 0

–28 + 4p = 0  4p = 28

p = 7

Sol
n
. 9 x – a = 0   x = a 

x
3
 – 3x

2
a + 2a

2
x + b = 0

a
3
 – 3a

2
a + 2a

2
a + b = 0

a
3
 – 3a

3
 + 2a

3
 + b = 0

b = 0

Sol
n
.  10 : 

Sol
n
.  11 (x + 2)  (x – 1)  x

3
 + 10x

2
 + mx +

n,  x = –2  x = 1

(–2)
3
 + 10(–2)

2
 + m(–2) + n = 0

–8 + 40 –2m + n = 0

–2m + n + 32 = 0

–2m + n = – 32 … (i)

 x = 1 

(1)
3
 + 10(1)

2
 + m.1 + n = 0

1 + 10 + m + n =0

m + n = –11 … (ii)

(i) (ii) 

–2m + n = –32

  m + n  = –11

–      –        +

    – 3m  = –21

          m  = 7

   7 + n = –11

          n = –18
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Sol
n
. 12  x + 1 = 0   x = –1

x = –1 

R = x
3
 – 6x + 7 = (–1)

3
 – 6(–1) + 7

= –1 + 6 + 7

 =12

Sol
n
. 13 x – 3 = 0   x = 3

x
5
 – 9x

2
 + 12x – 14  x = 3

R = (3)
5
 – 9(3)

2
 + 12(3) – 14

R = 243 – 81 + 36 – 14

R = 279 – 95

R = 184

Sol
n
. 14 x – 2 = 0  x = 2

   x
4
 – 3x

3
 + 2x

2
 – 5x + 7 x = 2 

R = 2
4
 – 3(2)

3
 + 2(2)

2
 – 5(2) + 7

R = 16 – 24 + 8 – 10 + 7

R = 31 – 34 = –3

Sol
n
. 15 x + 3 = 0   x = –3

5x
3
 + 5x

2
 – 6x + 9 x = –3 

R = 5(–3)
3
 + 5(–3)

2
 –6(–3) + 9

R = –135 + 45 + 18 + 9

R = –135 + 72 = – 63

 Sol
n
. 16 x + 1 = 0    x = –1

x
11

 + 1 x = –1  

R = (–1)
11

 + 1 = –1 + 1 = 0

 Sol
n
. 17 2x + 1 = 0    x = 

2

1


  2x
3
 + 5x

2
 – 4x – 6

R = 6
2

1
4

2

1
5

2

1
2

23
























R = 6
2

4

4

5

8

1
2– 

R = 62
4

5

4

1


R = 4
4

4
  = –3

Sol
n
. 18 x

2
 + 2 = 0  x

2
  = – 2

   x
3
 + 5x

2
 + 10k   x

2
  = – 2 

R = x
2
. x + 5x

2
 + 10k = –2x ( )

  (–2).x + 5.(–2) + 10k = –2x

  –10 + 10k = 0   k = 1

Sol
n
. 19 x

2
 – 1 – 2a – a

2
 = [x

2
 – (a

2
 + 1 +2a)]

= [x
2
 – (a + 1)

2
] = (x + a + 1)(x – a – 1)

Sol
n
. 20 x

2
 – 8x – 20 = x

2
 – 10x + 2x – 20

= x (x – 10) +2 (x – 10)

= (x – 10)(x + 2)

Sol
n
. 21 x

2
 – 9xy + 8xy – 72y

2

= x(x – 9y) + 8y(x – 9y)

= (x + 8y)(x – 9y)

Sol
n
. 22 x

2
 – 11xy – 60y

2

= x
2
 – 15xy + 4xy – 60y

2

= x(x – 15y) + 4y(x – 15y)

= (x + 4y)(x – 15y)

Sol
n
. 23 x

n
 – a

n
 , n

1 
(x – a) 

(  x = a, x
n
 – a

n 
)

Sol
n
. 24  : 

Sol
n
. 25  : 

Sol
n
. 26 6x – 2y = 3

kx –  y = 2

 ,
1 1

2 2

a b

a b



6 2

1k





   3k 

Sol
n
. 27

, 1 1

2 2

a b

a b


5 2 2

1 5
k

k
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Sol
n
. 28 2x + 3y – 5 = 0, 4x + ky – 10 = 0

1 1 1

2 2 2

a b c

a b c
 


2 3

4 k
  6k 

Sol
n
. 29 4x – 3y = 7 …(i)

7x + 5y = 2 …(ii)

 (i) 5  (ii)  3 

20x – 15y = 35 …(iii)

21x + 15y = 6 …(iv)

(iii)  (iv) 

20x – 15y = 35

21x + 15y = 6

     41x  = 41   x = 1

x = 1  (i) 

  4(1) – 3y = 7   –3y = 3

 y = –1

  x = 1, y = –1

Sol
n
. 30 x – y = 0.9   x – y = 

10

9
…(i)

11
1

2(x y)


    x + y = 
2

11
…(ii)

 (i)  (ii) 

x – y = 
10

9

x + y = 
2

11

2x = 
10

559

2

11

10

9 


 2x = 
10

64

 x = 3.2

  x = 3.2  (i) 

 3.2 – y = 0.9

 y = 3.2 –  0.9  = 2.3

Sol
n
. 31

3 1 2 2

3 5

x y x y   


 15x – 5y + 5 = 6x + 3y + 6

 9x – 8y = 1 …(i)

 , 
3 1 3 2 1

3 6

x y x y   


 18x – 6y + 6 = 9x + 6y + 3

 9x – 12y = –3 …(ii)

(ii)  (i) 

9x – 12y = –3

9x – 8y   =   1

  –       +   –

      –4y  =  –4      y = 1

y = 1  (i) 

9x – 8(1) = 1

9x = 9

1 1x ,  y 

Sol
n
. 32

5

4 3 12

x y
 

3 4 5

12 12




x y
  3x + 4y = 5 …(i)

1
2

x
y      x + 2y = 2 …(ii)

(ii)  2 

2x + 4y = 4 …(iii)

(i) (iii) 

3x + 4y = 5

2x + 4y = 4

  –       –         –

x            = 1

 (ii) 

1 + 2y = 2

2y  = 1   y = 
2

1

x + y = 1 + 
2

1
 = 

2

3
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Sol
n
. 33

2 3 9

x y xy
 

 2y + 3x = 9 ......(i)

4 9 21

x y xy
 

 4y + 9x = 21 ......(ii)

 (i)  2 

4y + 6x = 18

4y + 9x = 21

  –      –           –

 – 3x           = –3  x = 1

(i) x 

2y + 3(1) = 9

 2y = 6   y = 3

Sol
n
. 34 2

1


y
x  xy + 1 = 2y   xy = 2y –1

xy  (2xy – 3y) = – 2 

 2(2y – 1) – 3y = – 2  y = 0

(i) y 

Sol
n
. 35 6  + 4  = 34 …(i)

5  + 5  = 30

  +  = 6 …(ii)

(ii)   4 

4  + 4  = 24 …(iii)

(i)  (iii) 

6b + 4p   = 34

4b + 4p   = 24

  –      –            –

2b           = 10

  = 5 

(ii) 

5 +  = 6

   = 1 

Sol
n
. 36 3  + 2  = 1200 …(i)

5  + 3  = 1900 …(ii)

 (i)  3  (ii) 

9    +  6  = 3600

10  +  6  = 3800

–             –               –

–                     = –200

= 200 

 (i) 

3 × 200 + 2  = 1200

2  = 1200 – 600 = 600

  = 300

 2   2  = 2 × 200 + 2 × 300

= 400 + 600 = 1000 

Sol
n
. 37 x + 2y  3, x > 0  y > 0

x = 1  y = 1

1 + 2(1)  3   3  3

Sol
n
. 38  : 

Sol
n
. 39  : 

Sol
n
. 40 lx

2
 + nx + n = 0

 ,  

α

β

p

q
  ,   +  = 

l

n
 

n

l
 

p q n

q p l
   = 

 
  

 

βα
αβ

β α
     

α β αβ

αβ

 


=
0

n n

l l

n n

l l




  = 0
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Sol
n
. 41. x

5
 – 12x

4
 + 12x

3
 – 12x

2
 + 12x – 1

= x
5
 – 11x

4
 – x

4
 + 11x

3
 + x

3
 – 11x

2
 – x

2
 + 11x + x – 1

= x
4
(x – 11) – x

3
(x – 11) + x

2
(x – 11) –x(x – 11) +11  –1

11 11 0x x   

=  11 – 1  = 10

Sol
n
. 42.

5 7 15

1

x y 
=

3 2 1

8

x y 
= 

11 6 10

9

x y 
= k

5x – 7y + 15 = k …(i)

3x – 2y + 1 = 8k …(ii)

11x – 6y + 10 = 9k …(iii)

 (i)  (ii) (iii) 

3x  + 3y – 6 = 0  x  + y = 2

Sol
n
. 43. 

Sol
n
. 44. x = 2t  y = 

2 1

3

t 

 x = y, 

2t = 
2 1

3

t 

6t = 2t – 1

4t = –1

t = 
4

1


Sol
n
. 45.

2 2(8 –15 )
14

x y

xy


8x
2
 – 15y

2
 = 14xy

8x
2
 – 14xy – 15y

2
 = 0

8x
2
 – 20xy + 6xy – 15y

2
 = 0

4x(2x – 5y) + 3y(2x – 5y) = 0

(4x + 3y)(2x – 5y) = 0

  2x – 5y = 0   2x  = 5y   
5

2

x

y


Sol
n
. 46. (a – 1) ( 32  ) = 2b a

(a – 1) 2  + 3a – 3 = 2b a

1 1a b a b     ......(i)

3
3 3 2 3

2
a a a a     

3
=

2
a  (i) 

 
1

2
b 

 
3 1

2
2 2

a b   

Sol
n
. 47. 4 9 4 9 5 7 25 7x x      

4x + 9 = 25  x = 4

4x – 9 = 7  x = 4

Sol
n
. 48. 2 27 4 3 ( 4) ( 3) 2 4 3    

2( 4 3) 

= 34    = 32 

 32   = 3a b

a = –1  b = –2

a – b = –1 + 2 = 1

Sol
n
. 49. 

2 2

2 2

1 1

1 1

x x x x

x x x x

   


   
 = 34

   
  

2 2
2 2

2 2

1 1

34

1 1

x x x x

x x x x

    


   

2 2 2 2

2 2

1 1

1

x x x x

x (x )

    
   = 34

4x
2
 – 2 = 34   4x

2
 = 36

x
2
 = 9  3x

 )0(3  xx 

Sol
n
. 50. x2 – x(a + b) + (a – 1)(b + 1) = 0

   (x – a + 1) = 0
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x = a – 1

 = α +β= –
B

A
= ( a + b)

1 +β = β = 1a a b b   

  (x – b – 1) 

Sol
n
. 51. : 

Sol
n
. 52. : 

Sol
n
. 53. : 

Sol
n
. 54 : 

Sol
n
. 55. : 

Sol
n
. 56. 

1 1 1

x a x b c
 

 

 α – α  

 x = α  – α

1 1 1

α αa b c
 

 
  

1 1 1

–α –αa b c
 

 

 
1 1 1 1

α α –α –αa b a b
  

   

1 1 –1 1
–

α –α α –α
 

   a a b b

 = 
2 2

2– α
2

a b
 

Sol
n
. 57. x – 2y = 0   x = 2y

 3x
3
 – 2x

2
y – 13xy

2
 + 10y

3

3(2y)
3
 – 2(2y)

2
y – 13(2y)y

2
 + 10y

3

24y
3
 – 8y

3
 – 26y

3
 + 10y

3

34y
3
 – 34y

3
  = 0

 = 0

Sol
n
. 58. : Ex

Sol
n
. 59. x

4
 + 1 = 0 14  x

 x
40

 + 2 = 2)1(2)( 10104 x

= 1 + 2 = 3

Sol
n
. 60. x

2
 – 2(k –1)x + (2k + 1) = 0 

b
2
 – 4ac = 0

 [–2(k – 1)]
2
 – 4(1)(2k + 1) = 0

4(k
2
 + 1 – 2k) – 4(2k + 1) = 0

4k
2
 + 4 – 8k – 8k – 4 = 0

4k
2
 – 16k = 0

4k – 16 = 0

4k = 16   k = 4

Sol
n
. 61. 

22 7 73  x x = 9 = 32

: 

Sol
n
. 62. x

16
 + x

8
 + 1 = (x

8
)
2
 + 2.x

8
 + 1 – x

8

= [(x
8
 + 1)

2
 – (x

4
)
2
]

= [(x
8
 + x

4
 + 1)(x

8
 – x

4
 + 1)]

= [(x
4
)
2
 + 2x

4
 + 1 – x

4
] [x

8
 – x

4
 + 1]

= [(x
4
 + 1)

2
 – (x

2
)
2
] (x

8
 – x

4
 + 1)

= (x
4
 + x

2
 + 1)(x

4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

= [(x
2
)
2
 + 2x

2
 + 1 – x

2
](x

4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

= [(x
2
 + 1)

2
 – x

2
](x

4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

= (x
2
 + x + 1)(x

2
 – x + 1)(x

4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

= (x
2
 + 2x + 1 – x)(x

2
 – x + 1)(x

4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

= [(x + 1)
2
 –  2

x ](x
2
 – x + 1) (x

4
 – x

2
 + 1) (x

8
 – x

4
 + 1)

= (x + 1 + x ) (x + 1 – x )(x
2
 – x + 1)

(x
4
 – x

2
 + 1)(x

8
 – x

4
 + 1)

 x
2
 + 1 

Sol
n
. 63. ax

2
 + bx + c = a (x – p)

2

= a(x
2
 +  p

2
 – 2xp)
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 ax
2
 + bx + c = ax

2
 + ap

2
 – 2axp

a = a, b = –2ap   p = 
2

b

a
  c = ap

2

p 

c = a × 

2

2

b

a

 
  

 = a × 

2

24

b

a

2 4b   ac

Sol
n
. 64. 11x – 61   5

11x  66   x  6

Sol
n
. 65. (x2 + x + 1) (x2 – x + 1) = x4 + x2 + 1

x2  = 1

Sol
n
. 66.

3

16
a x a x

a x a x

      
16 (a –  x)

4
 = (a + x)

4

4(a – x)
2
 = (a + x)

2

2(a – x) = a + x

2a – 2x = a + x

a = 3x

3


a
x

 Sol
n
.67. x + 1 = 0    x = –1

ax
2
 + bx + c = a(–1)

2
 + b(–1) + c = 0

 a – b + c = 0 …(i)

 bx
2
 + ax + c = 0

b(–1)
2
 – a + c = 0

 b – a + c = 0 …(ii)

 (i)  (ii) 

a – b + c = b – a + c

c 

 Sol
n
. 68. 2x

2
 – 7x + 12 = 0

 +  = 
2

7

2

7








 …(i)

 = 
2

12
 = 6 …(ii)

 ,

2 2α β α β

β α αβ


   = 

2(α β) 2αβ

αβ

 

  (i)  (ii) 


2(α β) 2αβ

αβ

 
 = 

6

)6(2
2

7
2










 = 
6

12
4

49


=
24

1

64

4849





 Sol
n
. 69. 0

2

k
x      

2

k
x 

3x
3
 – kx

2
 + 4x + 16 = 0

3 2

3 4 16 0
2 2 2

k k k
k

                  
3

33
2 16 0

8 4

k
k k   

3 2
2 16 0

8

3 3k k
k


  

3

2 16
8

k
k  = 0

k
3
 + 16k + 128 = 0

k = – 4 

 Sol
n
. 70.

2 3 9

x y xy
     

2 3 9y x

xy xy




3x + 2y = 9 …(i)

4 9 21

x y xy
     

4 9 21y x

xy xy




 9x + 4y = 21 …(ii)

 (i)  2  (ii) 

9x + 4y = 21
6x + 4y = 18

    –     –         –

3x           = 3
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  x = 1

 (i) x = 1 

3 + 2y = 9   2y = 6

y = 3

x + y = 1 + 3 = 4

 Sol
n
. 71. : 

 Sol
n
. 72.  f(x) = 3x4 – 15x3 + 17x2 + 5x – 6

  
1

3
     –

1

3
.

 = 
15

5
3

b

a


          

5    …(i)

 = 
6

2
3

e

a


     

6  …(ii)

, 3, 2   

 Sol
n
. 73. x – 2 = 0    x = 2

x
3
 + 3x

2
 – kx + 4 = k

(2)
3
 + 3(2)

2
 – k(2) + 4 = k

8 + 12 – 2k + 4 = k

24 = 3k

8k 

 Sol
n
. 74. 

3 3

3 2

x x

x x


  


  x = 1 

 L.H.S.

3 1 4

3 4 1

x x

x x


  



= 2
2

1
  = 

2

3
  = R.H.S.

 Sol
n
. 75. : 

 Sol
n
. 76. 3a(3a + 2c) – 4b(b + c) = 9a2 + 6ac – 4b2 – 4bc

= 9a2  – 4b2 + 6ac – 4bc

= (3a – 2b)(3a + 2b) + 2c(3a – 2b)

= (3a – 2b)(3a + 2b + 2c)

 (3a + 2b + 2c) 

 Sol
n
. 77. [3x

2
 + (k – 1)x + 9 = 0] x = 3 

3(3)
2
 + (k – 1)3 + 9 = 0

27 + 3k – 3 + 9 = 0

3k + 33 = 0

3k = –33

11k –

 Sol
n
. 78. :  Ex

 Sol
n
. 79.  

1
y

α

1
α

y

α , x
2
 –5x + 6 = 0

1
α

y
 

 

2
1 1

– 5 6 0
   

       y y

1 – 5y +6y
2
 = 0

y x 

6x
2
– 5x+1 = 0

 Sol
n
. 80. 2 6 0 6        x x k k

 6     3 2 20   

8, –2       k

8×(–2) = k    k = –16

Sol
n
. 81.  : .

Sol
n
.82.

2
12 5 0 –

12
      

m
x mx

5

12
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3
( 3 2 )

2


    


k k

25 5 5
(3 )(2 )

12 72 6 2
     k k k k

(3 2 ) – 5 –
12 12

m m
k k k   

5
60 –60 5 10

6 2

 
      

m k

Sol
n
. 83. x

2
 – 3kx + k

2
 = 0

 +  = 3k …(i)

 = k
2

…(ii)

2
 + 2

 = 
4

7

 ( + )
2
 – 2 = 

4

7

 (i)  (ii) 

(–3k)
2
 – 2k

2
 = 

4

7

9k
2
 – 2k

2
 =  

4

7

7k
2
 = 

4

7

1
k

2
 

Sol
n
. 84. x

2
 + kx + 12 = 0

 +  = – k …(i)

 = 12 …(ii)

 –  = 1 ( ) …(iii)

 (i)  (iii) 

 +  = – k

 –  =    1

2      = 1 – k

  = 
1

2

k

 (iii)   

1
1

2

k 
     = 

1
1

2

k


  = 
1 2 1

2 2

k k   


(ii)     

 = 12

12
2

)1(

2

1





 kk

48)1)(1(  kk

7492  kk

Sol
n
. 85. 25 5 0   x x k

   

1 5
5 1 4

5 5

k
k k


        

Sol
n
. 86. : 

Sol
n
. 87.  

2

2

2 1

2 7

x  + x+

x + x+
= y

2( 1) (2 2) 7 1 0x y x y y     

x  b2– 4ac  0

2(4 4 8 ) 4( 1)(7 1) 0y y y y     

2 2( 1 2 ) (7 8 1) 0y y y y     

26 6 0y y  

(1 ) 0 ( 1) 0y y y y    

 [0,1]y 

Sol
n
. 88.  = – 

1

6
, 

1
. –

3
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= 

2 2 
 = 

2
( ) – 2 



= 

2
1 1

– – 2 –
256 3

–
1 12

–
3

                 
 
 
 

Sol
n
. 89.  A2 – B2 = (A+ B)(A – B)

(5x2 + 14x + 2)2 – (4x2 – 5x + 7)2

= (9x2 + 9x + 9)(x2 + 19x – 5)

= 9(x2 + x + 1)(x2 + 19x – 5)

 (x2 + x + 1) 

Sol
n
. 90. : 

Sol
n
. 91.  

1


 


1

= . 1
c

a
   


1 7
7

k
k  

Sol
n
. 92.   2 9 0x x k  

   2  

2 9 3     

2.2 2 18k k      

Sol
n
. 93.  : 

Sol
n
. 94. :  (  a 

b )

Sol
n
. 95. : 

Sol
n
. 96.  

2 2

a b x x xab
y

a bb a y a b

b a

    


a b
x y

b a
  

2 2

a b xab
x

b a a b
   



2 2 2 2

2 2

a b ab a b
x

aba b

   
   

4 4

2 2

–

( )


 
a b

x
ab a b ab

Sol
n
. 97.  

C
1

A
  

1

C 1 1
1 1

1A

c

c a

a

      

,  c = a

Sol
n
. 98. a2b2x2 – (a2 + b2)x + 1 = 0

2 2

2 2 2 2

1 1a b

a b a b


    

2 2

1

a b
 

 
2 2

1 1
,

a b
   

Sol
n
. 99. x 

 x = a

x(x + a)(x + 2a)(x + 3a) = a(a + a)(a + 2a)(a +

3a) = 24a4

, a4 

Sol
n
.100.     21 1x x  t x3 
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t +   21 1x x   =  x3

t + 1 + x2 – x – x3 = x3

t = 2x3 – x2 + x –1

Sol
n
. 101.  5px  10qy + 2rpx – 4qry

= 5px + 2rpx  10qy – 4qry

= px(5 + 2r)  2qy(5 + 2r)

= (5 + 2r) (px  2qy)

Sol
n
. 102. 4 3 3 3 4 3    x xy x y xz y yz

3 3 3 3 3 3( ) ( )x x y z y x y z     

3 3 3( )( )x y z x y   

Sol
n
. 103. : 

Sol
n
. 104. :  B

2
– 4AC = 0

Sol
n
. 105. x

2 
– x – 1 = 0 1 –1    

  
 
  

22 2

22 2

2    


       

    2 2

1 2 3 3

3 2 51 2


  

   

Sol
n
. 106. : 

Sol
n
. 107. : 

Sol
n
. 108. : 

Sol
n
. 109. 

(– 6)
– – 2

3

b

a
  

2

3

c

a
 

1 1
2

                  
+ 3

= 

2 2 


2 3
      

= 

2( ) – 2 


2 3
      

= 

2 2
(2) – 2

3
2

3


2 2

2 3
2 / 3 3

 
    
 

 = 12

Sol
n
. 110.  

1 1
2

1 6

x x

x x


 



 
1 13

61

 




x x

x x

2

1 169

36


x x

2 36

169
 x x

2 36
0

169
  x x

 – –1–b

a 1
   

1  
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1.  x + 
1

x
 = 2   x9 + 9

1

x

(a) 0 (b) 4

(c) 2 (d) 6

2.  x + 
1

x
 = 2   x5 + x4 + x3 + x2 + x + 1 

(a) 0 (b) 6

(c) 2 (d) 4

3.  x + 
1

x
 = 3  

4

4

1

x
x 

(a) 49 (b) 42

(c) 38 (d) 47

4.  x + 
1

x
 = 5 

5

5

1
x

x


(a) 2525 (b) 2550

(c) 2500 (d) 2700

5.  x2 – 2x + 1 = 0   

5 4 3 2x x x x

x

  

(a) 0 (b) 2

(c) 3 (d) 4

6.  x + 
1

x
= 2 2

10

3 4 3

x

x x 

(a) 0 (b) 5

(c) 3 (d) 4

7.  x + 
1

x
 = 5 

6 4 2

3

1x x x

x

  

(a) 115 (b) 110

(c) 140 (d) 125

8.  x2 – 7x + 1 = 0  2

20

5 15 5–

x

x x

(a) 1 (b) 2

(c) 3 (d) 4

9.  2x + 
1

3x
 = 5 2

2

4
16

9
x

x


(a)
284

3
(b)

84

3

(c)
184

3
(d) 3

10.   x + 
1

x
 = – 2  

2 1

2 1

1
n

n
x

x
 

n 

(a) 0 (b) 2

(c) – 2 (d) – 5

11.  5a + 
1

3a
= 5 

2

2

1

25
9

a
a 

(a) 0 (b) 5

(c) 7.8 (d) 4

12.  
1

– 0
– 3

x
x

 2

2

1
( – 3)

( – 3)
x

x


(a) 9 (b) 7

(c) 11 (d) 14

13.  2

2

1
6

1
x

x
 


 

2 2

2 2

1
( 1)

( 1)
x

x





(a) 0 (b) 5

(c) 47 (d) 4

 - ( )
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14.  
2 2

2 2

1 1
4x y

x y
     2 2

x y  

(a) 2 (b) 4

(c) 8 (d) 16

15.  
2 2

2 2

1 1
0x y

x y
     

2 2
x y  

(a) 0 (b) 4

(c) 8 (d) 16

16.  2

2 1
, 0

42 1

p
p

p p
 

 

1
p

p
  

(a) 4 (b) 5

(c) 10 (d) 12

17.  

2
1

3x
x

      x206 + x200 + x90 + x84 + x18

+ x12 + x6 + 1 

(a) 0 (b) 1

(c) 84 (d) 206

18.
1

5x
x

 
4 3 2

4

3 5 3 1

1

x x x x

x

   


 

(a)
43

23
(b)

47

21

(c)
41

23
(d)

45

21

19. 0a+b+c=  
   3 a b b c c a

abc

  

(a) 3 (b) – 1

(c) 1 (d) – 3

20. 2 2 2 1 0   x y x  31 35x y

(a) –1 (b) 0

(c) 1 (d) 2

21.
2 2 2 4 5 0    a b b a

a b

a b





(a) 3 (b)  –3

(c)
1

3
(d) 

1

3


22. 2 2 4 4 8 0    x y x y  x – y

(a) 4 (b) – 4

(c) 0 (d) 8

23.
1

3x
x

    17

17

1
x

x

(a) 3 (b) 3

(c) 1 (d) 0

24.  
1

3x
x

 
6

6

1
2 x

x

(a) 3 (b) 2

(c) 1 (d) 0

25. 012  xx   13 x

(a) 0 (b) 1

(c) 2 (d) –1

26. 1
1


x
x 136912  xxxx

(a) 1 (b) 2
(c) 1 (d) 2
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27.  3
1

2











x
x

12188490200206  xxxxxx

(a) 84 (b) 206

(c) 0 (d) 1

28.  3
1











x
x

2188490200206500506  xxxxxxxx

(a) 84 (b) 206

(c) 0 (d) 1

29. x = (a + b – c), y = (b + c – a)  z  = (c + a –b),

      3 3 3
x a y b z c    

(a) 3( )( )( )  x a y b z c (b) 3xyz

(c) ( )( )( )  x a y b z c (d) 3abc

30.  a + b + c  = 0 
2

–
a b b b c

c c a a

 




(a) – 1 (b) 0

(c) 1 (d) 2

31.  0  a b c  

        
1 1 1

a b b c a c b c b a c a
 

     

(a) 1 (b)  0

(c) 1 (d) 2

32.
   2 2

2 2

a b a b

a b ab

  




(a) 
1

a b
(b) 

2

a b

(c) 
4

a b
(d) 

1

ab

33. 4x = 8y  1
x

y

 
  

(a) 1 (b) 2

(c) 3 (d) 4

34.  x + 
1

x
= a  x3 + x2 + 3

1

x
 + 2

1

x

(a) a3 + a2

(b) a3 + a2 – 5a

(c) a3 + a2 – 3a – 2

(d) a3 + a2 – 4a –2

35.  x4 + 
4

1

x
 = 119  x > 1 x3 –

3

1

x

(a) 54 (b) 18

(c) 72 (d) 36

36.  

2 1
2 3




x

x
 

2

2

1 1          
x x

x x
 = 

(a) 21 (b) 15

(c) 56 (d) 12

37.  x + y = a xy = b2   x3 – x2y – xy2 +

y3  a  b 

(a) (a2 + 4b2)a (b) a3 – 3b2

(c) a3 – 4b2a (d) a3 + 3b2

38.  a = 298, b = 297, c = 296 a2 + b2 + c2

– ab – bc – ca 

(a) 4 (b) 5

(c) 3 (d) –3
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39. a = 874, b = 875, c = 877 a2 + b2 + c2

– ab – bc – ca 

(a) 4 (b) 5

(c) 3 (d) 7

40. a = 9, b = 10, c = 11, a3 + b3 + c3 –

3abc 

(a) 70 (b) 50

(c) 30 (d) 90

41.  a = 115, b = 116, c = 117  a3+ b3 + c3

– 3abc 

(a) 1404 (b) 2044

(c) 1044 (d) 2444

42.  (a –1)2 + (b – 2)2 = 0  a + b 

(a) 5 (b) – 3

(c) –2 (d) 3

43.  (a –1)2 + (b – 2)2 + (c – 3)2 = 0    a + b

+ c 

(a) –6 (b) –3

(c) –2 (d) 6

44.  (a + 1)2 + (b + 2)2 + (c + 3)2 + (d + 4)2 = 0 

 a + b + c + d 

(a) 10 (b) –30

(c) 24 (d) –10

45.  a2 + b2 + 4a + 6b + 13  = 0  a + b 

(a) –5 (b) –3

(c) 5 (d) 6

46.   a2 + b2 + c2 – 4a – 6b – 8c + 29  = 0   a

+ b + c 

(a) – 9 (b) –3

(c) 5 (d) 9

47.   a2 + b2 + c2 + 2(a+ b+ c) +3 = 0     (a

+ b + c)

(a) 9 (b) 3

(c) –3 (d) –9

48.  
3 3 3

( ) ( ) ( )

( )( ) ( )

    

  

a b b c c a

a b b c c a
(a) 9 (b) – 3

(c) 3 (d) – 9

49.   xa xb xc = 1  a3 + b3 + c3 

(a) a + b + c (b) 3abc

(c) 9 (d) –3abc

50.  x = a(b – c), y = b(c – a)  &  z = c(a – b) 

3 3 3

3 3 3

x y z

a b c
 

(a)
3abc

xyz
(b)

abc

xyz

(c)
3xyz

abc
(d) 1

51.  x = y (b – c), y = z (c – a)  z = x (a – b) 

  

3 3 3

3 3 3

x y z

y z x
 

(a) – 9 (b) – 3

(c) 1 (d)  3

52.  a + b + c  = 0 
1

abc
{(a+b+c)3 – a3 –

b3 – c3}

(a) 9 (b) – 3

(c) 3 (d) – 9

53.  b – a = 1  a3 – b3 + 3ab = 

(a) 1 (b) 0

(c) 3 (d) –1

54.  x + y + z = 10, x2 + y2 + z2 = 30  x3 + y3

+ z3 – 3xyz 

(a) 50 (b) – 50

(c) 60 (d) – 60

55.  x + y + z = 9, x2 + y2 + z2  = 35 x3 + y3

+ z3 – 3xyz 

(a) 105 (b) 108

(c) 109 (d) 125
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56.  a = 25, b = 15, c = –10 

3 3 3

2 2 2

( ) ( ) ( ) 3

( ) ( ) ( )

  

    

a b c abc

a b b c c a

(c) 30 (b) –15

(c) –30 (d) 15

57.  a = –5, b = –6, c = 10 

 

3 3 3

2 2 2

( ) ( ) ( ) 3

( )

  

    

a b c abc

ab bc ca a b c

(a) –1 (b) 1

(c) 21 (d) 18

58.  a + b + c = 0  (a + b) (b + c) (c + a)

+ abc 

(a) –1 (b) 1

(c) 0 (d) 18

59.
1 1

( – )( – ) ( – )( – )a b b c b c c a
 

1

( – ) ( – )c a a b


(a) abc (b) 1

(c) 0 (d) – abc

60. a + b + c = 0  (a – b) (b – c) + (b  –

c) (c – a) + (c – a) (a – b) 

(a) 3abc

(b) 3(ab + bc + ca)

(c) 3(ab – bc – ca)

(d)

61.  a + b + c = 0  
1 1 1

bc ac ab
 

(a) 2 (b) – 1

(c) 0 (d) – abc

62.  a + b + c = 0  

2 2 2

2

a b c

a bc

 



(a) 0 (b) 1

(c) 2 (d) 3

63.  a + b + c = 0   

2

2

a bc

b ca




 

(a) 0 (b) 1

(c) 2 (d) 3

64.  a + b + c = 0 

2 2 2 2

2 2 2 2 2 2

( )a b c

a b b c c a

 

 

(a) 1 (b) 2

(c) 3 (d) 4

65.   a + b + c = 0  

2 2 2 2 2 2

4 4 4

a b b c c a

a b c

 

 

(a)
2

3
(b)

3

2

(c)
1

2
(d)

3

4

66.  a + b + c = 0 2 2 2

1

a b c


 

2 2 2

1

b c a


 
2 2 2

1

c a b 
 

(a) 0 (b) 1

(c) 3 (d) a + b + c

67.  a( a + 2) = a + b + c, b(b + 2) = a + b + c 

c (c + 2) = a + b + c 

1 1 1

2 2 2a b c
 

  

(a) –1 (b) 2

(c) 1 (d) 0
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68.  a + b + c = 2s 

     2 2 2 2

2 2 2

     

 

s a s b s c s

a b c

(a) 1 (b) 0

(c) a2 + b2 + c2 (d) 2

69.  
x y

y x
  = 1, ( 0)x, y  2 (x3 + y3) = 

(a) 2 (b) 1

(c) –1 (d) 0

70.  
x y

y x
  = –2, ( 0)x, y   {x3 + y3 + 3xy (x +

y)} = 

(a) 1 (b) 0

(c) –1 (d) 2

71.  
a b

b a
 = 3  

3 3

3 3

a b

b a
 

(a) 18 (b) 36

(c) 24 (d) 12

72.  
11 23 239

2
11 23 239x y z

  
  

  
11 23 239

x y z

x y z
 

  

(a) 0 (b) 1

(c) 2 (d) 4

73.  x, y, z  x2 + y2 = 45  y2

+ z2 = 40  of x + y + z 

(a) 11 (b) 10

(c) 20 (d) 15

74.  
–

3 7 5

x y x y xy
   xy 

(a)
4

3
(b)

3

4

(c)
5

2
(d)

1

2

75.  x = 2 –21/3 + 22/3  x3 – 6x2 + 18x + 18

(a) 22 (b) 40

(c) 33 (d) 45

76.  x = b + c – 2a, y = c + a – 2b, z = a + b – 2c

 x2 + y2 – z2 + 2xy 

(a) a + b + c (b) a + b – c

(c) 0 (d) a – b + c

77.  pq ( p + q) = 1 
3 3

3 3

1
– –p q

p q

(a) 1 (b) – 2

(c) 3 (d) 0

78.  
2 3

3 2 2 3




 = 6a b  a b 

(a) a = 1, b = 4

(b) a = 2, b = 3

(c) a = 4, b = 1

(d) a = 2, b = –5/6

79.  
5 3

7 – 4 3


 = 47 3a b  a  b 

(a) a = 3, b = 5 (b) a = 1, b = 27

(c) a = 7, b = 3 (d) a = 2, b = 7

80.   x = 
3 2

3 2




  y =

3 2

3 2




x2 + y2

(a) 96 (b) 98

(c) 90 (d) 100

81.  a = 3.23, b =  5.95   c = 2.72  of a3 –

b3+ c3 + 3abc 

(a) 0 (b) 1

(c) 2 (d) 3
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82.  5 12 13
x x x

   x 

(a)
25

4
(b) 4

(c) 9 (d) 16

83.      . .
    b c c a a b

b c c a a b
x xx  ( 0)x   

(a) 1 (b) 2

(c) –1 (d) 0

84. . .

a b b c c a
a b c

b c a

x x x

x x x

  
     

          

(a) 0 (b) 1

(c) xabc (d) x(a+b+c)

85.
1 1 1

1 1 1
     

 
     

b a c a a b c b b c a c
x x x x x x

(a) 0 (b) 1

(c) xa–b–c (d)

86.  
. .

     
     
          

b c a c a b a b c
b c a

c a b

x x x

x x x

 

(a) 1 (b) xabc

(c) x(a+b+c) (d) x(ab+bc+ca)

87.  

1 1 1

. .
a b c

b c a

ab bc cax x x

x x x

     
          

(a) 1 (b)
1
abc

x

(c)

1
ab bc ca

x
 

(d)

88.  
5 1

5 – 1


a  

5 –1

5 1
b

 

2 2

2 2–

 


a ab b

a ab b
 

(a)
3

4
(b)

4

3

(c)
3

5
(d)

5

3

89.  
1

a
x a    

1
–

a
y a  x4 +

y4 – 2x2y2 

(a) 14 (b) 16

(c) 10 (d) 18

90.  a4 + a2b2 + b4 = 21  a2 + ab + b2 = 7 

ab 

(a) –1 (b) 0

(c) 2 (d) 1

91.  a + b + c = 0 

– – –

1 1 1

1 1 1
 

     b c c a a bx x x x x x

(a) 1 (b) 0

(c) abc (d) x

92.  
7 – 3 7 – 3 7 – 3

0
x y z

x y z
  

 
1 1 1

x y z
   

(a) 7 (b) 9

(c) 1 (d) 0
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93.   2x = 4y = 8z  
1 1 1

4
2 4 4

  
x y z

 x 

(a)
7

16
(b)

16

7

(c)
8

16
(d)

6

16

94.  

2 2 2

4
x y z

by cz cz ax ax by
  

  

4 4 4

a b c

a x b y c z
 

    

(a) –1 (b) 1/4

(c) 1 (d) – 2

95.  
 

  
 

x a a x b b

x b x x a x
, (b   a)

x 

(a)
ab

a b
(b) 1

(c)
a

a b
(d)

b

a b

96.   x2 – 2xy + 5y2 – 4y + 1 = 0 x   y

(a) x = 1/2, y = 2

(b) x = 1/2, y = 1/2

(c) x = 1, y = –1

(d) x = 2, y = 1

97.  ax = b, by = c  xyz = 1  cz 

(a) a (b) b

(c) ab (d) a/b

98.  (3.7)x = (0.037)y = 10000  
1 1

–
x y

(a) 1 (b) 2

(c) 1/2 (d) 1/4

99.  px = ry = m  rw = pz = n

(a) xw = yz (b) xz = yw

(c) x + y = w + z (d) x – y = w – z

100. x(y – z) (y + z) + y(z – x) (z + x) + z ( x – y)

(x + y) 

(a) (x + y) (y + z) (z + x)

(b) (x – y) (x – z) (z – y)

(c) (x + y) (z – y) (x – z)

(d) (y – x) (z – y) (x – z)

101.
1

2





x

a
x

 2

1 2 1

1 1




 
a

a a

(a)
(1 )(2 )

2 1

 



x x

x
(b)  

(1 )(2 )

1

 



x x

x

(c)
(1 )(2 )

2 1

 



x x

x
(d)   

(1 )(2 )

2 1

 


x x

x

102.  
3 3 3( ) ( ) ( )

4( )( )( )

    
  

x y y z z x

x y y z z x

(a)
3

–
4

(b)
1

4

(c)
3

4
(d) 0

103.  x = (b – c) (a – d), y = (c – a) (b – d),

z = (a – b) (c – d)  x3 + y3 + z3 

(a) xyz (b) 2xyz

(c) 3xyz (d) –3xyz

104.  x2 + 2 = 2x  x4 – x3 + x2 + 2  

(a) 0 (b) 1

(c) –1 (d) 2

105.  2x = 3y = 6–z 
1 1 1

x y z

 
   

(a) 0 (b) 1

(c)
3

2
(d)

2

1
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106.  (x2 + y2) (p2 + q2) = (xp + yq)2 

(a) xy = pq (b) px = yq

(c) xq = yp

(d)

107. x2 + 8y2 + 9z2 – 4xy – 12yz = 0

(a) x = y = z

(b) 3x = 2y = z

(c) x = 2y = 3z

(d) x + 2 2 y + 3z = 0

108.  a = 89, b = –69, c = 8 

9(a + b)2 + 49c2 – 42(a + b) c 

(a) 2 (b) 4

(c) 16 (d) 0

109. x = 
p q

p q




y = 
p q

p q


  

x y

x y




(a)

2 2

2

p q

pq
(b) 2 2

2


pq

p q

(c) 2 2

2 pq

p q (d)

2 2
2( )p q

pq



110. (2 + 1) (22 + 1) (24 + 1) (28 + 1) (216 + 1) (232 + 1)

(264 + 1) = 

(a) 2256 – 1 (b) 2256  + 1

(c) 2128 – 1 (d) 2128 + 1

111.  x + y + z = 0 

[(y – z – x)/2]3 + [(z – x – y)/2]3 + [(x – y – z)/2]3

(a) 24xyz (b) –24xyz

(c) 3xyz (d) xyz

112.  ax + by = 6 , bx – ay = 2 & x2 + y2 = 4 

2 2( )a b

(a) 2 (b) 4

(c) 5 (d) 10

113.  a = 3 + 2 2

6 4 2

3

1a a a

a

  

(a) 204 (b) 212

(c) 192 (d) 240

114.   x2 + y2 + z2 + 2 = 2 (y – x)  x3 + y3 + z3

(a) 1 (b) 0

(c) 2 (d) 3

115.  a3b = abc = 180  a, b, c 

 c 

(a) 4 (b) 25

(c) 110 (d) 1

116.  x = 3  + 2
1

x
x

   

(a) 2 (b) 3

(c) 2 2 (d) 2 3

117.  (a2 + b2)3 = (a3 + b3)2 
a b

b a


(a)
3

1
(b)

3

2

(c)
3

1
– (d) –

3

2

118.  x   0, y   0 & z  0

2 2 2

1 1 1 1 1 1

xy yz zxx y z
     x, y, z 

(a) x = y = z (b) x + y + z = 0

(c) x + y = z (d) x + y = z = 0

119.  p – 2q = 4  p3 – 8q3 – 24pq – 64 

(a) 2 (b) 0

(c) 3 (d) –1
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120.  3 3

1

4 2 1 
 = 3 34 2 a b c   a, b, c

a + b + c 

(a) 0 (b) 1

(c) 2 (d) 3

121.  a3 – b3 – c3 = 0 a9 – b9 – c9 – 3a3b3c3

(a) 1 (b) 2

(c) 0 (d) –1

122.  
4 3 4 3 4 3

0
  

  
x y z

x y z

2 2 2

x y z
   

(a) 18 (b) 6

(c) 8 (d) 12

123.  (x – 3)2 + (y – 5)2 + (z – 4)2 = 0 

2 2 2

9 25 16

x y z
 

(a) 12 (b) 9

(c) 3 (d) 1

124.  x = 3 5 2  x3 – 6x2 + 12x – 13 

(a) –1 (b) 1

(c) 2 (d) 0

125.  (x + a) (x + b) = 1  a – b + 5 = 0

3

3

1
( )

( )
 


x a

x a

(a) – 140 (b) 110

(c) – 110 (d) 140

126.  3 5x     x2  – 16x + 6 

(a) 0 (b) –2

(c) 2 (d) 4

127. 3 3 32 4 2 4 2 4............

(a) 2 (b) 22

(c) 23 (d) 25

128. (a2 – b2)3 + (b2 – c2)3 + (c2 – a2)3 

(a) (a + b)(a – b)

(b) (a + b)(a + b)

(c) (a – b)(a – b)

(d) (b – c)(b – c)

129.  a – b = 3  a3 – b3 = 117 |a + b| 

(a) 3 (b) 5

(c) 7 (d) 9

130.  
1 1 1 1

a b c a b c
  

 
  a + b + c  0,

abc   0  (a + b)(b + c)(c + a) = 

(a) 0 (b) 1

(c) –1 (d) 2

131.  x 2 – 3x – 4x2 

(a)
41

46
(b) – 

41

16

(c)
3

8
(d)

3
–

8

132.  (8 – x) (4 – x) 

(a) – 4 (b) 4

(c) 6 (d) –6

133. (a + b – 2c)3 + (b + c – 2a)3 + (c + a – 2b)3 

(a) (a + b – 2c) (b + c – 2a) (c + a – 2b)

(b) 2(a + b – 2c) (b + c – 2a) (c + a – 2b)

(c) 3(a + b – 2c) (b + c – 2a) (c + a – 2b)

(d) –3(a + b – 2c) (b + c – 2a) (c + a – 2b)
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134.  2

5 1

2 5 1 3


 
x

x x
 

1

2
x

x

     

(a) 10 (b) 20

(c) 5 (d) 15

135.  
3 3
x

x
 = 4(a3 + b3)  

3

1
3 x

x
 = 4(a3 – b3)

 4(a2 – b2) 

(a) 0 (b) 1

(c) 2 (d) 4

136.  x + y + z = 0  

3 3 3
( ) ( ) ( ) 17

10( )( )( )

x y y z z x xyz

x y y z z x

     
  

= 

(a) 3xyz (b) 4

(c) 0 (d) 2

137.   x + y + z = 1, xy + yz + zx = –1, xyz = –1 

 x3 + y3 + z3 

(a) 1 (b) 0

(c) –2 (d) –1

138.   a2 + 4b2 + 2 2

1 1

4


a b
 = 5  a2 + b2 

(a) 1 (b) –1

(c) 2 (d) 0

139.  

1 1

1 1

   
       

          

a b

a b

x x
y y

y y
x x

 

(a)


 
  

a b
y

x
(b)


 
  

a b

x

y

(c)


 
  

a b
y

x
(d)


 
  

a b

x

y

140.  ab = ba  

/a b
a

b

 
  

(a)
–1

 
  

b

a
a (b)

1
 

  
a

b
a

(c)
a

ba (d)
b

aa

141.

1/2 –1/2 –1/2
1

1 1

 


 
a a a

a a
= 

(a)
1

a

a 
(b)

3

(1 )




a

a

(c)
2

1a 
(d)

2

1 a

142.  2

2

1



pq

x
q

  
  

  

p x p x

p x p x
 = 

(a) p (b) p – q

(c) 1/q (d) 2q

143.  
2 1

2 1





x    x – y = 4 2  (x2 + y2)

(a) 30 (b) 32

(c) 34 (d) 38

144.   –3

3 2a     –3

3 2b  

(a + 1)–1 + (b + 1)–1  

(a) 48 2 (b) 50 3

(c) 1 (d) 5

145.  a = x + y, b = x – y, c = x + 2y  a2 + b2

+ c2 – ab – bc – ca 

(a) 4y2 (b) 7y2

(c) 6y2 (d) 5y2

146.   x + y + z = 13  (x – 2) (y + 1) (z – 3) 

(a) 54 (b) 25

(c) 27 (d) 30
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147.  28 6 3 3  a b  (a – b) = 

(  a, b )

(a) –2 (b) 2

(c) 4 (d) –1

148.  a   b  

(a)
2

a b
ab




(b)
2

a b
ab




(c)
2

a b
ab




(d)

149.  a + b = 1, b + c = 2  c + a = 3 

(a2 + b2 + c2 + ab + bc + ca) 

(a) 3.5 (b) 18

(c) 7 (d) 9

150.  (a + b + 2c + 3d) (a – b – 2c + 3d) = (a – b +

2c – 3d)  (a + b – 2c – 3d)  2bc 

(a) 3ad (b)
3

2

(c) a2d2 (d)
3

2

a

d

151.  2s = a + b + c  (s – a)2 +

(s – b)2 + (s – c)2 + s2 – a2 – b2 – c2 

(a) –1 (b) 1

(c) 2 (d) 0

152.  a1/m = b1/n = c1/p  abc = 1  (m + n +

p) 

(a) 0 (b) 2

(c) 1 (d) –2

153.  2s = 9  s2 + (s – 1)2 + (s – 3)2 + (s – 5)2

(a) 9 (b) 25

(c) 45 (d) 35

154.  p, q  r  p + q = r  pqr

=30  3 3 3p q r 

(a) 0 (b) 90

(c) 5

4 90

(d)

155.   x + y = 3   x – y = 2  8xy (x2 +

y2)

(a)
5

9
(b) 5

(c)
5

2
(d) 6

156.  2a + 3b = 4  8a3 + 27b3 + 72ab

(a) 54 (b) 48

(c) 72 (d) 64

157.  x + 
2

x
 = 3  

2

2

2

(3 )

x x

x x

 


(a) 0 (b) 1

(c) 2 (d) 3

158.  x = ay  y = bx  
1

1 a
 + 

1

1 b = 

(a) 0 (b) 1

(c) – 1 (d) 2

159.  a = 
4

3
 27a3 – 108a2 + 144a – 317 = 

(a) 261 (b) – 253

(c) – 245 (d) 0

160.  a + b = 5  a2 + b2 = 13  a – b, 

(a > b) 

(a) 1 (b) – 3

(c) 2 (d) – 1
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161.  x2 + x – 6 = 0   x2 + 6x + 9 = 0  x 

(a) 2 (b) 3

(c) – 2 (d) – 3

162.  x + 
1

x
 = 3  

3

2

1

1

x
x

x x



 

(a)
3

2
(b)

5

2

(c)
7

2
(d)

11

2

163.  ax  +  by = 3, bx  –  ay = 4    x2 + y2 = 1 

 a2 + b2 

(a) 17 (b) 16

(c) 9 (d) 25

164.  a + b + c = 15  a2 + b2 + c2 = 83 a3

+ b3 + c3 – 3abc 

(a) 200 (b) 180

(c) 190 (d) 210

165.  
1

a
 – 

1

b
 = 

1

a b
 a3 + b3 = 

(a) 0 (b) –1

(c) 1 (d) 2

166.  2x = a + 
3 34

3

b a

a


  2y = a –

3 34

3

b a

a


  x3 + y3 

(a) a (b) b

(c) a3 (d) b3

167.  a – b = 2  ab = 15  (a2 – b2) (a3 – b3)

(a) 1450 (b) 1500

(c) 1528 (d) 1568

168.  4x – 5z = 16  xz = 12  64x3 – 125z3

(a) 15610 (b) 15616

(c) 15618 (d) 15620

169.   x + y + z = 15   xy + yz + zx = 75 

4

3

x y z

z

 

(a) 1 (b) 0

(c) 2 (d) – 1

170.  a2 + b2 = 2  c2 + d2 = 1  (ad – bc)2 +

(ac + bd)2 

(a)
4

9
(b)

1

2

(c) 1 (d) 2

171.  3(a2 + b2 + c2) = (a + b + c)2 a,b  c

(a) a = b  = c (b) a b c 

(c) a < b  < c (d) a > b  > c

172.
1

– 3x
x

   
26

26

1
x

x


(a)
4

9
(b)

1

2

(c) 1 (d) 2

173.  2 4 2 4 2 32a  a 

(a)
41

160
(b)

41

80

(c) 1 (d) 2

174.  a2 = 2  (a +1) 

(a)
1

3 2

a

a




(b)
1

3 2

a

a




(c)
1

3 2

a + 

a
(d)

1

3 2

a + 

a
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175.  (a + b +c)p = (b +c – a)q =(c +a – b)r =(a

+b – c)s  
1 1 1 1

–
q r s p
 

(a) 1 (b) 2

(c) 0 (d) a + b +c

176.  x(x –3) = –1  x3(x3 –18) 

(a) 1 (b) 2

(c) 0 (d) –1

177.  
3

p q r
x

 
  (x–p)3 + (x–q)3+ (x–

r)3–3(x–p) (x–q)(x–r) 

(a) pqr (b) p + q + r

(c) 0 (d) 3

178.  a2 + b2 = 2(a – 2b) –5  a3 + b3 + 3ab

(a) –13 (b) 13

(c) 0

(d)

179.  
1

–1x
x

 
1

2y
y

   (x)3y + (y)3x

(a) 2 (b) 1

(c) 0 (d) –2

180.  a3 + b3 + c3 = 3abc  a,b,c 

 
2 7 9

2 3

a b c

a b c

 
 

= 

(a)
4

9
(b) 1

(c) 3

(d)

181. 1,
p q r

a b c
   1,

a b c

p q r
   –1,pqr

1abc p, q, r  a, b, c 0  

2 2 2

2 2 2

p q r

a b c
 

(a) – 1 (b) 0

(c) 3 (d) 2

182.  
4 15

5 3
x 


 

20 12

20 12

x x

x x

 


 
=

(a) 1 (b) 2

(c) 3 (d) 4

183.
2 6

3 2
x 


 

2 3

2 3

x x

x x

 


 
= 

(a) 1 (b) 2

(c) 3 (d) 4

184.
2 24

3 2
x 


 

8 12

8 12

x x

x x

 


 
= 

(a) 1 (b) 2

(c) 3 (d) 4

185.  
4 6

2 3
x 


 

2 2 2 3

2 2 2 3

x x

x x

 


 
 = ?

(a) 1 (b) 2

(c) 3 (d) 4

186.
4ab

x
a b




 
2 2

2 2

x a x b

x a x b

 


 
= ?

(a) 1 (b) 2

(c) 3 (d) 4

187.  
12 pq

x
p q




 
6 6

6 6

x p x q

x p x q

 


  = ?

(a) 1 (b) 2

(c) 3 (d) 4

188.  
6pq

x
p q




 
3 3

3 3

x p x q

x p x q

 


 
= ?

(a) 1 (b) 2

(c) 3 (d) 4

189.  
8ab

x
a b




 
4 4

4 4

x a x b

x a x b

 


 
= ?

(a) 1 (b) 2

(c) 3 (d) 4
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190.  (x + y)2 – z2 = 4, (y + z)2 – x2 = 9, (z + x)2  – y2

= 36  (x + y + z) 

(a) 7 (b) –7

(c)  7 (d) 49

191.  x = 
5+1

5–1
 5x2 – 5x – 1

(a) 0 (b) 5

(c) 3 (d) 4

192.  x = 
3

2

1 1–

1 1 1– 1–

x x

x x




 

(a)
1

3
(b)

2

3

(c) 3 (d) 2

193.   x = 
3

2
 

1 1

1 1

x x

x x

  

  
 = 

(a) – 3 (b)
2

3

(c) – 2 (d) 3

194.  

2 2 2 1

5

x y z

by cz cz ax ax by
  

  

           
5 5 5

5 5 5

a b c

x a y b z c
 

  

(a) 5 (b) 2

(c) 1 (d) 
5

1

195.  a + b + c = 0 (a   b   c )

2 2 2

2 2 2
2 2 2

a b c

a bc b ac c ab
 

  

(a) 0 (b) a + b + c

(c) 1 (d) abc

196.  xy = r, xz = r2, yz = r3, x + y + z = 13  x2

+ y2 + z2 = 91  
z

y

(a) 3 (b)
3

7

(c) 4 (d)
3

13

197.  xy +  yz + zx = xyz 

( 1) ( 1) ( 1)

x y y z z x

xy z yz x zx y

  
 

  

(a)
3

2
 (b)

1

2

(c) 0 (d) 1

198.  a + b + c  =  2  ab + bc + ca  =  –1 

 (a + b)2  +  (b + c)2  +  (c + a)2 

(a) 5 (b) 10

(c) 15 (d) 25

199.  1 
b z

y c
  1 

c x

z a
 
a y

x b


(a) 0 (b) 1

(c) –1 (d) 2

200.   x + 
2

1
y
   

1
2y

z
   

1

2
z

x


(a)
1

2
(b) 2

(c) 1 (d) 6
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201.  ax = m, ay = n  a2 = (my.nx)z  xyz = 

(a) 0 (b) 2

(c) 1 (d)
2

1

202.  
1

2

k
 
   = 3  

1

3

m
 
   = 2  

2

mk
 

(a)
8

1
(b)

4

1

(c)
2

1
(d) 1

203.  b = 36 
a b b a

a b a b

 


 

(a) (b) 12

(c) 6 (d) 0

204.  Rx    3 5x    3 5x 

(a) 3 (b)  5

(c) 3 (d) 3 5

205.   x =
93 19

97 23




  y =
93 19

97 23




1 1

1 1x y


    

(a) 93 (b) 2

(c) 1 (d) 0

206.  1 2 3x    ( 4 3 22 8 5x x x 

26 28x  ) 

(a) 0 (b) 6 6

(c) 3 6 (d) 6

207.  
33 3

2/3 1/3 2/3

5
3 2 6

3 6 2
a b c  

 

 a b c 

(a) 0 (b) 1

(c) 2 (d) 3

208.  a, b   

a b

a b





4

b a

a b

 


x 

2 2
2

x x
a b

a b






(a)
2

1
(b) 2

(c)
2

3
(d) 1

209. 
76

7 11 77
4 7 11

p q r s   
 

 p q r s   =

(a) 6 (b) 4

(c) 9 (d) 8

210. 4 11 7x      x4  – 16x3 + 60x2  +

32x 

(a) 244 (b) 264

(c)  280 (d) 304

211.  15 2 189a b    1 25 2 633a b  

 a + b 

(a) 8 (b) 7

(c) 10 (d) 9

212.   
2 2 2

4( )
x a x b x c

a b c
b c c a a b

  
    

  
x 

(a) (a + b + c)2 (b) a2 + b2 + c2

(c) ab + bc + ca

(d) a2 + b2 + c2 – ab – bc – ca
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213.
1 1

1 1a b a c b a b cp p p p    
   

1

1 c a c bp p  

(a)
2

1
(b) 2

(c) 1 (d) –3

214. 2 4 8 16 ...    p p p p p

(a) 
5 2

2

 
 
 

p (b) 
3 5

2

 
 
 

p

(c) 
1

p

p
(d) 

5 1

2

 
 
 

p

215.  4 4 44 4 4 .. 32
a

x     a = 

(a)
15

2
(b)

15

4

(c)
5

2
(d)

5

1

216.  

2

2

10 64

10 64

x x
y

x x

 


 
y

(a)
3

13
(b)

4

13

(c)
13

3
(d)

13

4

217.  5 2p    4 2 316 8 4p p p   = 

(a) 3 (b) 5

(c) 1 (d) 0

218. 2 6x y    
3 38 36 216x y xy   = 

(a) 0 (b) 1

(c) 2 (d) –1

219. 2p a   3 36 6a ap p   

(a) 1 (b) 0

(c) 2 (d) 4

220.  4 4 17x y    1x y 

2 2 2x y xy

(a)  8 (b) 10

(c) 12 (d) 16

221.    
  
a b c

k
b c c a a b

 k = 

(a) 1 (b)  –1

(c) 2

(d)

222.   
x y z

a b c

        
ax by by cz cz ax

a b x y b c y z c a z x

  
 

     

(a) 0 (b) 2

(c) 1 (d) 3

223.
 

  
 

  
 

  
3 3 3a b c b c a c a b

a b a c b c b a c a c b

  
 

     

(a) abc (b) a b c 

(c) ab bc ca  (d) 3

224.         
2 2 2 2 2 2 2 2 2     

 
     

a b c b c a c a b

a b a c b c b a c a c b

(a) abc (b) a b c 

(c) 2 (d) 0
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225. 2 2 2 21, 1x y z y z x      ,

2 2 1z x y   xyz 

(a) 1 (b)
8

1


(c) 1  
8

1
(d) 1  

8

1


226.
26 15 3

5 2 38 5 3



 

(a) 3 (b) 2

(c)
1

3
(d) 3

227.  2

2

2 3 6

x

x x


 

(a) 3 (b)
3

1

(c) 2 (d)
2

1

228.
       4 4 4 4 4 4 4
a b c b c c a a b a b c

a b c

          
 

(a) 3abc (b) 4abc

(c) 6abc (d) 12abc

229.
 

  
 

  
 

  

2 2 2
a b c b c a c a b

c a a b a b b c b c c a

  
 

     

(a) a b c  (b) 3

(c) 2 2 2a b c  (d) abc

230.
   
   

2 2 2 b c c a a ba b c

a b b c c a b c c a a b

  
  

     

(a) 1 (b) 2

(c) 3 (d) 4

231.  x + 
1

x
 = – 3   x67 + x53 + x43 + x29 + x24

+ x12 + x6 + 3 

(a) 3 (b) 0

(c)  2 2 3 (d)  2 2 3

232.  x + 
x

1
 = 1   x52 + x46 + x32 + x26 + x21 +

x15 + x6  +x3 + 4 

(a) 0 (b) 3

(c) 4 (d) 2

233.  (ab – b + 1) = 0  (bc – c + 1) = 0  (a

– ac) 

(a) –1 (b) 0

(c) 1 (d) 2

234.  a + b + c = 20  
1 1 1

30
a b c
  

a b b c c a

b a c b a c

       

(a) 597 (b) 600

(c) 599

(d)

235.  1
b c a c a b

a b c

  
     a – b + c  0

(a)
1 1 1

a b c
  (b)

1 1 1

b a c
 

(c)
1 1 1

b a c
  (d)

1 1 1

c a b
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236.  
x

y

 
   = 

z

w

 
    (xy + zw)2 

(a) (x2 + z2)(y2 + w2)

(b) x2y2 + z2w2

(c) x2w2 + y2z2

(d) (x2 + w2)(y2 + z2)

237.  x = 
a

b c
, y = 

b

a c
  z = 

c

a b

xy  +  yz  +  zx + 2xyz = 

(a) 2

(b)  (a + b)(b + c)(c + a)

(c) 0

(d) 1

238. 2 2 2 2    x x x x x

(a) 1 (b) 3

(c) 6 (d) 12

239. 2

1

5 10x x 

(a)
15

2
(b) 1

(c)
4

15
(d) 2

240.  x, y  x + y = 1

22
1 1

x y
x y

          
 

(a) 12 (b) 20

(c) 12.5 (d) 13.3

241.  pa = qb = rc  
p q

q r
  

1 1
b

a c

   

(a) 1 (b)
2

1

(c)
4

3
(d) 2

242.  x2 (x + y + z) = 36, y2(x + y + z) = 46, z2(x

+  y + z) = 63, xy(x + y + z) = 111, yz(x + y + z)

= 99, zx(x + y + z) = 82  x 

(a) 6 (b) 7

(c) 2 (d) 4

243.  x = 
a b

a b




, y = 
b c

b c




, z = 
c a

c a




1 1 1
. .

1 1 1

x y z

x y z

  
    

(a) 1 (b) 2

(c) 3 (d) 4

244.  x = 5 & y = z  x, y  z 

x2 + y2 + z2 – (xy + yz + zx) 

(a) 0 (b) 25

(c)  50 (d) –5

245.  x, y, z   x + 2y + z = –6,

  x2 + 2y2 + z2 + 2yz 

(a) 12 (b) 8

(c) –12 (d) 6

246.  ax = bc, by = ac, c z = ab 

1 1 1

x y z

x y z
 

    

(a) 0 (b) 1

(c) 2 (d) 3

247.   
x y z

a b c
  xy + yz + zx 

(a)

2

2 2 2

( )a b c

x y z
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(b)
2 2 2 2 2 2

2

( ) ( )

2

x a b c a x y z

a

    

(c) 2( )

ax by cz

a b c

 
 

(d) 3

248.  
x z

y w
   –

m m m m

m m m m

x y z w

x y z w
  

  
    

(a)
y

x
(b) 1

(c) (xyzw)m/2 (d) (xyzw)m

249.  313 14 29x x   313 14 21x x   10

 313 14 29x x   313 14 21x x 

(a) 3 (b) 4

(c) 5 (d) 6

250.

2 2 2 1

3

x y z

by cz cz ax ax by
  

  

 
3 3 3

a b c

a x b y c z
 

  

(a) 1 (b) 2

(c)
2

1
(d)

3

1

251.  x =  1/3
2 3a a b    1/3

2 3a a b 

x3 + 3bx – 2a

(a) 2a3 (b) –2a3

(c) 0 (d) 1

252.  a = 
yx

xy


b = 

zx

xz


 c = 

zy

yz


 a,

b  c 0    x 

(a)
2abc

ac bc ab 
   (b) 

2abc

ab ac bc 

(c)
2abc

ab bc ac 
    (d) 

2abc

ab ac bc 

253.  

2 2 2

2 2 2 2 2 2

x a x b x c

b c c a a b

  
 

  
= 3   x

(a) a2 + b2 (b) a2 + b2 + c2

(c) a2 – b2 – c2 (d) a2 + b2 – c2

254.  (x – 5) (y + 6) (z – 8) = 1331  (x + y + z)

(a) 40 (b) 33

(c) 19 (d)

255.  a, b, c  d  a +

b + c + d = 4   (a + 1) (b + 1) (c + 1)(d +1)

(a) 32 (b) 8

(c) 16 (d) 81

256.   x, y, z  x + y + z

= 1  
1 1 1

– 1 – 1 – 1
x y z

    
          

(a) 16 (b) 8

(c) 4 (d) 1

257.  a, b, c (a + b +

c)
1 1 1

a b c

    
 

(a) 1

(b) 9

(c) 12

(d)
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258.  a, b, c 

 
2 2 2

( 1)( 1)( 1)a a b b c c

abc

     

(a) 3 (b) 9

(c) 27 (d) 1

259.  x = 
1 9 8

2 8 9

 
  

 

2

2

18 1

1

x

x x



 
 

(a) 16 (b) 17

(c) 19 (d) 20

260. 10 24 40 60    a b c 

 a + b + c 

(a) 10 (b) 10

(c) 11 (d) 11

261.  x +
1

x
 = 2a, y + 

1

y
 = 2c, x – 

1

x
 = 2b 

y – 
1

y
 = 2d  xy + 

1

xy
 

(a) ac + bd (b) ac – bd

(c) 2(ac – bd) (d) 2(ac + bd)

262. a3 + b3 + c3 – 3abc (s – a),

(s – b), (s – c) a, b, c 

3s = (a + b + c)

(a) 0 (b) 3abc

(c) a3 + b3 + c3 – 3abc

(d)

263. a(b – c)3 + b(c – a)3 + c(a – b)3 

(a) 3abc

(b) (a – b) (b – c) (c – a)

(c) (a – b) (b – c) ( c – a) (a + b + c)

(d) (a + b) (b + c) (c + a) (a + b + c)

264. a4(b2 – c2) + b4(c2 – a2) + c4(a2 – b2) 

(a) 3a2b2c2

(b) (a2 – b2) (b2 – c2) (c2 – a2)

(c) – (a2 – b2) (b2 – c2) (c2 – a2)

(d) (a2 + b2) (b2 + c2) (c2 + a2)

265. a(b – c)2 + b(c – a)2 + c(a – b)2 + 8abc 

(a) (a + b) (b + c) (c + a)

(b) (a – b) (b – c) (c – a)

(c) 0

(d) abc

266. (bc + ca + ab)3 – b3c3 – c3a3 – a3b3 

(a) 3abc(a + b) (b + c) (c + a)

(b) (a + b) (b + c) (c + a)

(c) (a – b) (b – c) (c – a)

(d) 24abc

267. (a + b + c)4 – (b + c)4 – (c + a)4 – (a + b)4 + a4

+ b4 + c4 

(a) 12abc (a + b + c)

(b) abc (a + b + c)

(c) 2 (d) abc

268. 
2 2 2 2 2 2 2 2 2

( – )( ) ( )( ) ( )( )

a b c b c a c a b

a b a c b c b a c a c b

     
 

     = 

(a) 2 (b) 1

(c) 3 (d) 4

269.  a + b + c = 0  

4 4 4

2 2 2 2 2 2

2( ) 
 

a b c

a b b c c a
= 

(a) 1 (b) 2

(c) 3 (d) 4

270.  
1

5x
x

    
2

3

1
8x

x
   

3

2

1
x

x


(a) 125 (b) 215

(c) 256 (d) 525
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271.  
1 1

,
2 3 2 3

a b 

 

 2 27 11 7a ab b 

(a) 109 (b) 11 56 3

(c) 56 3 (d) 11 56 3

272.  
1

2x a
a

 

2

2

1

1

x

x x



 
 

(a)
–1

2

a
(b)

1

2

a  

(c)
2

a
(d)

2

2

a 

273.  

3

2

1 6

1

x
x

xx


 


 

1
x

x


(a)
13

6
(b)

6

13

(c) 3 (d)
4

3

274.  
10

3

x y

y x
    10x y   x

 y  

(a) x = 3, y = 3 (b) x = 9, y = 1

(c) x = 
9

2
, y = 1 (d) x = 3, y = 2

275.  
6

3 2
x 


 

3 2
–

3 2

 
 

x x

x x
= 

(a) 2 (b) 1

(c)
2

3
(d)

3

2

276.  
1

( 1)( 2) 0
( 1)

x x
x x

   
  x2 + x = 

(a) 4 (b) 1

(c) 9 (d) 0

277.  x2 + xy + y2 = 84  6x xy y    

x3 + y3 

(a) 72 (b) 520

(c) 512 (d) 600

278.  x4 + x2y2 + y4 = 931 & x2 – xy + y2 = 19

2x2 + 3y2 

(a) 52 (b) 50

(c) 62 (d) 7 7

279.  x3 + y3 + z3 = a3, x2 + y2 + z2 = a2  x + y +

z = a, xyz

(a) a (b) 0

(c) a2 (d) a3
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1. (c) 2. (b) 3. (d) 4. (a) 5. (d) 6. (b) 7. (a) 8. (a) 9. (a)

10. (c) 11. (c) 12. (c) 13. (c) 14. (a) 15. (a) 16. (c) 17. (a) 18. (a)

19. (d) 20. (a) 21. (c) 22. (c) 23. (b) 24. (b) 25. (c) 26. (c) 27. (d)

28. (c) 29. (a) 30. (b) 31. (b) 32. (c) 33. (a) 34. (c) 35. (d) 36. (c)

37. (c) 38. (c) 39. (d) 40. (d) 41. (c) 42. (d) 43. (d) 44. (d) 45. (a)

46. (d) 47. (c) 48. (c) 49. (b) 50. (c) 51. (d) 52. (b) 53. (d) 54. (b)

55. (b) 56. (d) 57. (b) 58. (c) 59. (c) 60. (b) 61. (c) 62. (c) 63. (b)

64. (d) 65. (c) 66. (a) 67. (c) 68. (a) 69. (d) 70. (b) 71. (a) 72. (b)

73. (a) 74. (c) 75. (b) 76. (c) 77. (c) 78. (d) 79. (b) 80. (b) 81. (a)

82. (b) 83. (a) 84. (b) 85. (b) 86. (a) 87. (a) 88. (b) 89. (b) 90. (c)

91. (a) 92. (a) 93. (a) 94. (b) 95. (a) 96. (b) 97. (a) 98. (c) 99. (a)

100.(b) 101. (c) 102. (c) 103. (c) 104. (a) 105. (a) 106. (c) 107. (c) 108. (c)

109.(b) 110. (c) 111. (c) 112. (d) 113. (a) 114. (b) 115. (d) 116. (c) 117. (b)

118.(a) 119. (b) 120. (a) 121. (c) 122. (c) 123. (c) 124. (d) 125.     (a) 126. (c)

127.(a) 128. (a) 129. (c) 130. (a) 131. (d) 132. (a) 133. (c) 134. (c) 135. (d)

136.(d) 137. (a) 138. (a) 139. (b) 140. (b) 141. (d) 142. (c) 143. (c) 144. (c)

145.(b) 146. (c) 147. (c) 148. (c) 149. (c) 150. (a) 151. (d) 152. (a) 153. (d)

154.(c) 155. (b) 156. (d) 157. (c) 158. (b) 159. (b) 160. (a) 161. (d) 162. (c)

163.(d) 164. (b) 165. (a) 166. (d) 167. (d) 168. (b) 169. (c) 170. (d) 171. (a)

172.(c) 173. (a) 174. (a) 175. (c) 176. (d) 177. (c) 178. (a) 179. (a) 180. (c)

181.(c) 182. (b) 183. (b) 184. (b) 185. (b) 186. (b) 187. (b) 188. (b) 189. (b)

190.(c) 191. (d) 192. (b) 193. (d) 194. (a) 195. (c) 196. (a) 197. (d) 198. (b)

199.(b) 200.      (a)   201. (c) 202. (a) 203. (b) 204. (c) 205. (c) 206. (b) 207. (c)

208.(c) 209. (d) 210. (d) 211. (a) 212. (a) 213. (c) 214. (b) 215. (a) 216. (c)

217.(b) 218. (a) 219. (c) 220. (a) 221. (b) 222. (d) 223. (c) 224. (c) 225. (d)

226.(c) 227. (b) 228. (d) 229. (a) 230. (c) 231. (d) 232. (a) 233. (c) 234. (a)

235.(a) 236. (a) 237. (d) 238. (b) 239. (c) 240. (c) 241. (d) 242. (c) 243. (a)

244.(b) 245. (a) 246. (c) 247. (b) 248. (c) 249. (c) 250. (a) 251. (c) 252. (a)

253.(b) 254. (a) 255. (c) 256. (b) 257. (b) 258. (c) 259. (b) 260. (b) 261. (d)

262.(a) 263. (c) 264. (c) 265. (a) 266. (a) 267. (a) 268. (a) 269. (d) 270. (a)

271.(b) 272. (a) 273. (a) 274. (b) 275. (c) 276 (b) 277 (b) 278. (d) 279. (b)
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Sol
n
. ( ): . 1  . 4 (Type –2 )

Sol
n 

5.x
2
 – 2x + 1 = 0

(x – 1)
2
 = 0      x = 1 

5 4 3 2x x x x

x

  
= 

1

1111 
 = 4

Sol
n
 6. ( ): Type –2 ( ( x = 1 )

Sol
n 

7.
3

246
1

x

xxx 
  = 

33

2

3

4

3

6
1

xx

x

x

x

x

x


=  x
3
 + x + 3

11

xx
  =  110 + 5  = 115

3
3

3

3

3

3

1 1
5  (5)

1 1 1
3 . 125

1
125 – 3 5 110

x x
x x

x x x
x xx

x
x

      

       

    



Sol
n
 8.   x

2
 – 7x + 1 = 0

  x
2
 + 1 = 7x

       
5155

20
2  xx

x
 = 

xx

x

15)1(5

20
2 

       
xx

x

1575

20


 = 

xx

x

1535

20


 = 

x

x

20

20
 = 1

Sol
n 

9.2x + 
x3

1
 = 5

[ ]

4x + 
x3

2
 = 10

  [ ]

2

2

)10(
3

2
4 







 
x

x

100
3

16

9

4
16

2

2 
x

x

2

2

9

4
16

x
x   = 

3

16
100  = 

3

284

Sol
n

10. ( ) :  x = – 1 

Sol
n

 11. ( ) : 
1

5 5
3

a
a

 

 (   
5

3
)

Sol
n
 12.

1
0

3
x

x
 



)3(

1
)3(




x
x  =  – 3

2

2

1
(x 3) – 2

(x 3)
 


 = 9

2

2

)3(

1
)3(




x
x 

Sol
n 

13.   ( ) :   ( )

Sol
n
 14. x

2
 + y

2
 + 

2 2

1 1

x y
  = 4

 















  2
1

2
1

2

2

2

2

y
y

x
x  = 0

 

22
11
















 
y

y
x

x  = 0

( )
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x
x

1
  = 0   x = 

x

1
 x2

 = 1

y
y

1
  = 0   y = 

y

1
 y2

 = 1

  x
2
 +  y

2
 = 2

Sol
n

15. x
2
 + y

2
 + 

2 2

1 1

x y
  = 0

2 2

2 2

1 1
2 2 0

             
x y

x y

22
1 1

0
           

x y
x y

(  3 )

21 1
0 – –1x x x

x x
     

21 1
– 0 1y y y

y y
    

  x
2
 +  y

2
 = 0

Sol
n

16. 
12

2
2  pp

p
 = 

4

1
 p2

 – 2p + 1= 4 × 2p = 8p

 p 

 p – 2 + 
p

1
 = 8  p + 

p

1
 = 10

Sol
n
 17. ( ):   - 1 (E) 

Sol
n

18. x + 
x

1
 = 5 x2

 + 2

1

x
 = (5)

2
 – 2 = 23


4 3 2

4

3 5 3 1

1

x x x x

x

   












 







 

2

22

2

22

1

13
53

x
xx

xx
xxx

=

2

2

2

2

1

5
1

3
1

x
x

x
x

x
x










 






 

=
23

5)5(323 
 = 

23

43

Sol
n

19.  a + b + c = 0

 a + b = –c,  b + c = –a,  &  c + a = –b

abc

accbba ))()((3 

=
3( )( )( )c a b

abc

  
 = – 3

Sol
n
 . 20  . 22  ( ): -3

Sol
n

. 23  . 24  ( ): -1(E)

Sol
n
 . 25 ( ): -1(D)

Sol
n
 .26 ( ): -1(C)

Sol
n
 . 27   . 28 ( ): -1(E)

Sol
n 

29. x = (a +b–c), y = (b +c–a)  z = (c +a–b)

,  x + y + z = a + b + c

(x – a) + (y – b) + (z – c) = 0, 

     3 3 3
    x a y b z c = 3( )( )( )  x a y b z c

Sol
n

30.  a + b + c  = 0

 a + b = – c, b + c = – a  c + a = – b

  
2 2

–
   

   
 

a b b b c c b a

c c a a c b a
 = 0

Sol
n

31. a + b + c = 0

= 
1

( )( )a b b c 
+

1

( )( )a c b c 
 + 

1

( )( )b+a c+a

=  
))()(( accbba

cbbaac
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= 
))()((

)(2

accbba

cba




=  0

 a = 2, b = –1, c = –1 

 = 
1 1 1

(2 1)(–1 1) (2 1)( 1 1) ( 1 2)( 1 2)
 

        

 =
1 1 1

– –
2 2 1

 = 0

Sol
n

32.  
   

22

22

abba

baba




= 
)(

)2(2 2222

baab

abbaabba




= 
)(

4

baab

ab

  = 
ba 

4

Sol
n

33. 4x = 8y 
4

8


y

x
 = 2

 
y

x
 – 1 = 2 – 1 = 1

Sol
n

34. x
3
 + x

2
 + 2

1

x
 + 2

1

x
 =

3

3

1
x

x

    
2

2

1
x

x

   

= a
3
 – 3a + a

2
 – 2


1

x a
x

   

3 3

3

1
3x a a

x
   2 2

2

1
2  x a

x

a = 2  x + 
1

x
 = 2  x = 1

 x
3
 + x

2
 + 3

1

x
 + 

2

1

x
 = 1 + 1 + 1 + 1 = 4

a = 2 

(a) 12 (b) 2

(c) 4 (d) 2

 (c) 

Sol
n 

. 35  .  36  ( ): -1(G)

Sol
n

37.  x
3
 – x

2
y – xy

2
 + y

3
 = x

3
 + y

3
 – xy(x + y)

= x
3
 + y

3
 + 3xy (x + y) – 4xy (x + y)

= (x + y)
3
 – 4xy(x + y) = a

3
 – 4ab

2

[ x + y = a, xy = b
2 

]

Sol
n 

. 38  . 39 ( ) :   -4

Sol
n 

. 40  . 41 ( ) :   -5

Sol
n 

. 42  . 47 ( ) :   -3

Sol
n 

 48.

 
3 3 3( – ) ( – ) ( – ) 3( – )( – )( – )

3
( – )( – )( – ) ( – )( – )( – )

 
 

a b b a c a a b b c c a

a b b c c a a b b c c a

Sol
n

49. . . 1a b cx x x

  0 0      a b cx x a b c

  3 3 3 3  a b c abc

Sol
n

50. x = a(b – c), y = b(c – a)  &  z = c(a – b),

 0
x y z

a b c
  

     
3 3 3

3 3 3

3
3. . .

x y z x y z xyz

a b c abca b c
   

Sol
n

51. . 50 

Sol
n

52.  3333)(
1

cbacba
abc



  =   )()0(
1 3333 cba

abc


  =  )3(
1

abc
abc

   =  –3

(  a + b + c = 0 a3
 + b

3
 + c

3
 = 3abc)

Sol
n

53.   b – a = 1  b – a – 1 = 0 

 (b)
3
 + (– a)

3
 + (–1)

3
 – 3.(b)(–a)(–1) = 0
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  b
3
 – a

3
 – 1 – 3ab = 0  a

3
 – b

3
 + 3ab = –1

Sol
n

54.  x + y + z = 10,   x
2
 + y

2
 + z

2
 = 30

  (x + y + z)
2
 = x

2
 + y

2
 + z

2
 + 2(xy + yz + zx)

(10)
2
 = 30 + 2(xy + yz + zx)

xy + yz + zx = 35 

   x
3
 + y

3
 + z

3
 – 3xyz

=   (x + y + z)(x
2
 + y

2
 + z

2
 – xy – yz – zx)

=   (10)(30 – 35) = –50

Sol
n

55. ( ) : . 54 

Sol
n

56.

3 3 3

2 2 2

a b c 3abc

(a b) (b c) (c a)

  

    

=

 
222

222

)()()(

)()()()(
2

1

accbba

accbbacba





=
2

1
 (a + b + c) = 

2

1
(25 + 15 – 10) = 15

Sol
n

57. 

3 3 3

2 2 2

( ) ( ) ( ) – 3

( – – – )

a b c abc

ab bc ca a b c

 
 

=  

2 2 2

2 2 2

( )( )

( )

a b c a b c ab bc ca

a b c ab bc ca

      
     

= – (a + b + c) = – (–5 – 6 + 10) = 1

Sol
n

58.   (a + b)(b + c) (c + a) + abc

  (–c)(–a)(–b)+ abc = –abc + abc = 0

( a + b + c = 0  a + b = –c,  b + c = –a  c + a = –b)

Sol
n

59.
))((

1

))((

1

))((

1

baacaccbcbba 







=
–

( )( )( )

c a a b b c

a b b c c a

   
  

 = 0

Sol
n

60. (a – b)(b  – c) + (b – c)(c – a) + (c – a)(a – b)

= ab – ac – b
2
 + bc + bc – ba – c

2
 + ac + ca – cb – a

2

+ ab

= – (a
2
 + b

2
 + c

2
 – ab – bc – ca)

= 3(ab + bc + ca)

[ a + b + c = 0   a2
 + b

2
 + c

2
 = –2(ab + bc + ca)]

Sol
n

61.
1 1 1

bc ac ab
 

=  
a b c

abc

 
 = 0 ( a + b + c = 0)

Sol
n

62. a + b + c = 0  b + c = –a

( )

  b
2
 + c

2
 + 2bc = a

2

  b
2
 + c

2
 = a

2
 – 2bc

2 2 2

2

a b c

a bc

 


 = 

2 2

2

2a a bc

a bc

 


 = 

2

2

2( )a bc

a bc




 = 2

: a, b, c a + b + c = 0

a = 1, b = –1, c = 0 

2 2 2

2

a b c

a bc

 


 = 
1 1 0

1 0

 


 = 2

Sol
n

63.  a + b + c = 0 a = 1, b  = –1, c = 0


2

2

a bc

b ca




 = 
1 0

1 0




 = 1

Sol
n

64. a + b + c = 0  a = 1, b  = –1, c = 0


 22 2 2

2 2 2 2 2 2

a b c

a b b c c a

 

 
 = 

 21 1 0

1 0 0

 
 

 = 4

Sol
n

65.  a + b + c = 0  a = 1, b = –1, c = 0 


2 2 2 2 2 2

4 4 4

a b b c c a

a b c

 
 

 = 
1 0 0

1 1

 


 = 
2

1

Sol
n

66. a+b+c = 0 a + b = –c   (a + b)
2
 = (–c)

2

a
2
 + b

2
 + 2ab = c

2
  a

2
 + b

2
 – c

2
 = –2ab

  b
2
 + c

2
 – a

2
 = –2bc

c
2
 + a

2
 – b

2
 = –2ac

  2 2 2 2 2 2 2 2 2

1 1 1

a b c b c a c a b
 

     

        = 
1 1 1

2 2 2ab bc ca
 

  
= 

2

c b c

abc
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= 
( )

2

a b c

abc

 
  = 0

 :

a = 2, b = –1, c = –1 

1 1 1

4 1 1 1 1 4 1 4 1
 

     
 = 

1 1 1

4 2 4
 


 =  0

Sol
n

67. a(a + 2) = a + b + c


1

2

a

a b c a


  
…(i)

 b(b + 2) = a + b + c

  
1

2

b

a b c b


  
…(ii)

 c (c + 2) = a + b + c


1

2

c

a b c c


  
…(iii)

 (i), (ii)  (iii) 

1 1 1

2 2 2a b c
 

  

= 
a b c

a b c a b c a b c
 

     
 = 

a b c

a b c

 

 
= 1

Sol
n

68.

2 2 2 2

2 2 2

( ) ( ) ( )s a s b s c s

a b c

     

 

=  
2 2 2 2 2 2 2

2 2 2

2 2 2        

 

s a as s b sb s c sc s

a b c

(a + b + c = 2s)

  =  
2 2 2 2

2 2 2

4 ( ) – 2 ( )s a b c s a b c

a b c

    

 

  =  
2 2 2 2

2 2 2

4 – 2 (2 )s a b c s s

a b c

  

 

= 
2 2 2 2 2 2 2 2

2 2 2 2 2 2

4 – 4
1

s a b c s a b c

a b c a b c

    
 

   

 s s = 0 

=  

2 2 2 2

2 2 2

( ) ( ) ( )s a s b s c s

a b c

     

 

 =

2 2 2

2 2 2

a b c

a b c

 

 
 = 1

Sol
n

69. 1
x y

y x
     

2 2
x y

xy


 = 1   x

2
 + y

2
 = xy

   2(x
3
 + y

3
) = 2[(x + y)(x

2
 + y

2
 – xy)] = 0

Sol
n

70.  –2
x y

y x
     

2 2
x y

xy


 = –2

  x
2
 + y

2
 = –2xy

  (x
2
 + y

2
 + 2xy) = 0   (x +  y)

2
 = 0

   x = – y 

x
3
 + y

3
 + 3xy (x + y) = (–y)

3
 + y

3
 + 3xy (–y + y ) = 0

Sol
n

71. 3
a b

b a
     

3
a b

b a

 
  
 

 = 3
3


3 3

3 3

a b

b a
  + 3 .

a b a b

b a b a

 
  
 

 =  27

3 3

3 3
3.1

a b

b a
   (3) = 27     

3 3

3 3

a b

b a
  = 27 – 9  = 18

Sol
n

72.
11 23 239

2
11 23 239

  
  x y z

11 23 239
–1 –1 –1 2–1–1–1

11 23 239
  

  x y z

11– –11 23 – – 23 239 – – 239
–1

11 23 239
  

  
x y z

x y z

– – –
–1

11 23 239
  

  
x y z

x y z
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1
11 23 239

  
  
x y z

x y z

Sol
n

73. x
2
 + y

2
 = 45, y

2
 + z

2
 = 40

(x
2
 +  y

2
) – (y

2
 + z

2
) = 45 – 40

x
2
 – z

2
 = 5  x, y, z  x =  3  z =2

  3
2
 – 2

2
 = 5

 x
2
 + y

2
 = 45 

3
2
 + y

2
 = 45   y

2
 = 45 – 9 = 36    y = 6

 x + y + z = 3 + 6 + 2 = 11

Sol
n

74.
–

3 7 5


  

x y x y xy
k

x – y = 3k   x + y = 7k

x = 5k    y = 2k

xy = 5k

(5k) (2k) = 5k      k = 
1

2

  xy = 
5

2

Sol
n  

75.  x = 2 – 2
1/3

 + 2
2/3

   x – 2 = 2
2/3

 – 2
1/3

(x – 2)
3
 = (2

2/3
 – 2

1/3
)
3

  x
3
 – 8 – 3x.2(x – 2) =  2

2
 – 2

1
 – 3.2

2/3
.2

1/3
 (2

2/3
 – 2

1/3
)

x
3
 – 8 – 6x

2
  + 12x = 4 – 2 – 3.2.(x – 2)

 ( x  – 2 = 2
2/3

 – 2
1/3

)

x
3
 – 6x

2
 + 12x – 8 = 2 – 6x + 12

x
3
 – 6x

2
 + 18x = 14 + 8 = 22

x
3
 – 6x

2
 + 18x + 18 = 22 + 18 = 40

Sol
n

76. x = b + c –2a, y = c + a –2b & z = a + b –2c

  x
2 

+ y
2
– z

2
+ 2xy = (x + y)

2
 – z

2

  (x + y + z)(x + y – z)

=   (b + c – 2a + c + a –2b + a + b – 2c) (b + c – 2a

+ c + a – 2b – a – b + 2c)

=   (0) (4c – 2a – 2b)

=   0

Sol
n

77. p + q = 
1

pq
 ( )

(p + q)
3
 = 3 3

1

p q
   p

3
 + q

3
 + 3pq(p + q) = 3 3

1

p q

p
3
 + q

3
 + 3 = 3 3

1

p q
 

3 3

3 3

1
– – 3 p q

p q

(pq (p + q) = 1)

Sol
n

78. 
2 3

3 2 2 3




 =  a – b 6

2 3 3 2 2 3
6

3 2 – 2 3 3 2 2 3

 
  


a b

6 2 6 3 6 6
6

18 –12

  
 a b

12 5 6
6

6


 a b

5
2 6 6

6
  a b

a = 2

5
–

6
b

Sol
n

79. ( ): Q. 78 

Sol
n

80. x = 
3 2

3 2




 × 

3 2

3 2




 = 

 
   

2

2 2

3 2

3 2





= 
3 2 2 6

3 2

 


 = 5 + 2 6

y = 
3 2

3 2




 = 5 – 2 6     xy = 1

 x
2
 + y

2
 = x

2 
+ y

2 
+ 2xy  –  2xy  =  (x + y)

2
 – 2xy = (10)

2
 – 2 = 98
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Sol
n

81.  a = 3.23, b =  5.95   c = 2.72

  a – b + c = 0

  a3 – b3+ c3 + 3abc  = 0

Sol
n

82.  5
2 

+ 12
2 

 = 13
2

… ( i )

5 12
x x

 13
x

 … (ii)

(ii)  (i) 

2 4x x  

Sol
n

83. (x
b + c

)
b – c

 .(x
c + a

)
c – a

 .(x
a + b

)
a – b

 = 
2 2 2 2 2 2

. .
b c c a a b

x x x
  

 = 
2 2 2 2 2 2 0 1b c c a a bx x      

Sol
n

84.  . .

a b b c c a
a b c

b c a

x x x

x x x

  
     
          

 =       . .
a b b c c a

a b b c c ax x x
    

= 
2 2 2 2 2 2

. .a b b c c ax x x   = 1

: (  a, b,  c 

a, b  c )

. .

a b b c c a
a b c

b c a

x x x

x x x

  
     
          

= 1

Sol
n

85.

        
1 1 1

1 1 1b a c a a b c b b c a cx x x x x x     
 

     

      – – –

1 1 1
a a b c b a b c c a b c

x x x x x x x x x x x x
  

     

( ) ( ) ( )

a b c

a b c a b c a b c

x x x

x x x x x x x x x
  

     

1
( )

a b c

a b c

x x x

x x x

 
 

 

(a =0, b = 0, c = 0  a = b = c  )

0 0 0 0 0 0

1 1 1

(1 ) (1 ) (1 )x x x x x x
  

     

1 1 1 1 1 1
1

1 1 1 1 1 1 1 1 1 3 3 3
      

     

Sol
n

86. . .

b c a c a b a b c
b c a

c a b

x x x

x x x

     
     
          

=      ( ) ( ) ( )
.

b c a c a b a b c
b c c a a bx x x

       

=      
2 2 2 2 2 2( )–

. .
b c ab ac c a bc ba a b ac bc

x x x
       

=  
2 2 2 2 2 2b c ab ac c a bc ba a b ac bc

x
          

= x
0
 = 1

Sol
n

87.   

1 1 1

. .
a b cab bc ca

b c a

x x x

x x x

     
          

=      
1 1 1

. .a b b c c aab bc cax x x  

=      
 –  –  – 

. .
a b b c c a

ab bc cax x x

=
1 1 1 1 1 1

–
0 1

   
 b a c b a cx x

Sol
n

88.  a = 
5 1

5 1




,  b =  
5 1

5 1




  ab = 1

  a + b = 
   
  

2 2

5 1 5 1

5 1 5 1

  

 

   
2 2

5 1 2 5 5 1 2 5 12
3

45 1

    
  



   

2 2 2 2

2 2 2 2

2

2 3

a ab b a ab b ab

a ab b a ab b ab
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2

2

( )

( ) 3

a b ab

a b ab

 


 

=

2

2

3 1 8 4

6 33 3


 



Sol
n

89. a = 1 

x = 2, y = 0

   x
4
 + y

4
 – 2x

2
y

2  
= (2)

4
 + (0)

4
 – 2(2)

2
(0)

2

                          
= 16

Sol
n

90.   a
4
 + a

2
b

2
 + b

4
 = 21

 a
2
 + b

2
 = 7 – ab

a
4
 + b

4
 + 2a

2
b

2
 = 49 + a

2
b

2
 – 14ab

a
4
 + b

4
 + a

2
b

2
 = 49 – 14ab

21 = 49 – 14ab

14ab = 28

ab = 2

Sol
n

91. a = b = c = 0 

= 
0 0 0

0 0 0

1 1 1

1 1 1
1 1 1x x x

x x x

 
     

=  
1 1 1

1 1 1 1 1 1 1 1 1
 

     

=  
1 1 1

3 3 3
    = 1

Sol
n

92.  
7 3 7 3 7 3

0
x y z

x y z

  
  


3 3 3

7 7 7 0
x y z

     

 21 = 
1 1 1

3
x y z

 
   


1 1 1

x y z
   = 7

Sol
n

93. 2 4 8 x y z

2 32 2 2  x y z

2 3  x y z

1 1 1
4

2
4 4

2 3

x xx
   

   
      

1 1 3
4

2 2 4
   

x x x

2 2 3
4

4

 
 

x

7 7
4

4 16
   x

x

Sol
n

94. ( ):   -7 

Sol
n

95.
x a a x b b

x b x x a x

 
  

 

 x a x b b a

x xx b x a

 
  

 

 x a x b

x a . x b

  
 

 = 
b a

x



  
( )( )

b a

x a x b


   = 

b a

x



  x = ( )( )x a x b  ( )

  x
2
 = x

2
 – x(a + b) + ab

  x(a + b) = ab   x = 
ab

a b

Sol
n

96. 2 2 2– 2 4 – 4 1 0   x xy y y y

 (x – y)
2
 + (2y – 1)

2
  = 0

x – y = 0   x = y

2y – 1 = 0 
1

2
y   

1

2
x
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Sol
n

97. a
x
 = b, b

y
 = c, xyz = 1

 c
z
 = (b

y
)
z
 = (b)

yz
 = (a

x
)
yz

 = a
xyz

 = a

Sol
n

98.

a
x
 = b  a = b

1/x
(e.g. a

2
 = 3   a = 3

1/2
)

  (3.7)
x
 = (0.037)

y
 = 10000 = 10

4

  (3.7) = 10
4/x

…(i)

  (0.037) = 10
4/y

…(ii)

(i)  (ii) 

4

4

3.7 10

0.037
10

x

y

      

4 4

100 10 x y




10
2
 = 

1 1
4

10
x y

 
  

( )

1 1
4

x y

 
   = 2   

1 1

x y
  = 

2 1

4 2


Sol
n

99. p
x
 = r

y
 = m    r = p

x/y

 r
w
 = p

z
 = n      r = p

z/w

x z

y w
   xw = yz

Sol
n

100. x(y – z) (y + z) + y (z – x) (z + x) + z(x – y) (x + y)

= x(y
2
 – z

2
) + y (z

2
 – x

2
) + z(x – y)(x + y)

= xy
2
 – xz

2
 + yz

2
 – yx

2
 + z(x – y)(x + y)

= xy
2
 – yx

2
 – xz

2
 + yz

2
 + z(x – y)(x + y)

= –xy(x – y) – z
2
 (x –  y) + z(x –  y)(x + y)

= (x – y)[–xy – z
2
 + z(x + y)]

= (x – y) (–xy + zx – z
2
 + zy)

= (x – y)[–x(y – z) + z(y – z)]

= (x – y)(y – z)(z – x)

(x = 0 , y = 1, z = 2 )

     0 1 2 0 2 0 2 0 1 0 1 4 2 2        

 (a):     0 1 1 2 2 0 6   

 (b):    0 1 0 2 2 1 2   

 (c):    0 1 2 1 0 2 2    

 (d):    1 0 2 –1 0 2 2   

(b) 

Sol
n

101.
2 2

1 2 1 1 2 1

1 1 1

a a a

a a a

   
 

  

=  
2

3 3

11

a a

a
a a

a


    

 =  
3

1
a

a


a = 
1

2

x

x




 

       

3

1 2

2 1

x x

x x


 


 

   2 2

3(2 )(1 ) 3(2 )(1 )

6 31 2

x x x x

xx x

   
 

  

= 
(2 )(1 )

2 1

x x

x

 


   x = 1 

a = 
12

11




 = 2

 
2

1 2 1 1 5
2

1 3 31

a

a a


   

 
(  x = 1 )

 (a)   
(1 )(2 )

2 1

x x

x

 


 = 
(1 1)(2 1)

1

 
 = 6

(b) 
     1 2 1 1 2 1

0
1 1 1

x x

x

   
 

 

 (c)    
(1 )(2 )

2 1

x x

x

 


 =
(1 1)(2 1)

1

 
 = 2

 (d)   
     1 2 1 1 2 1

0
2 1 2 1 1

x x

x

   
 

  
 (c) 

Sol
n

102. ( ): type - 5 

Sol
n

103. x = (b – c) (a – d), y = (c – a) (b – d), z = (a – b) (c – d)

 x + y + z = 0

 x
3
 + y

3
 + z

3
 = 3xyz

Sol
n 

104.  x
2
 + 2 = 2x  x

2
 = 2x – 2

     x
4
 – x

3
 + x

2
 + 2 = (x

2
)
2
 – x(x

2
) + (x

2
+2)

= (2x – 2)
2
 – x(2x – 2) + 2x

= 4x
2
 + 4 – 8x – 2x

2
 + 2x + 2x

= 2x
2
 + 4 – 4x

= 2(x
2
 + 2) – 4x = 2 (2x) – 4x

= 0
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Sol
n

105. 2
x
 = 3

y
 = 6

–z
 = k

2 = k
1/x

,  3 = k
1/y

    6 = k
–1/z

 2 × 3 = k
–1/z

k
1/x

 × k
1/y

 = k
–1/z

1 1

x yk
  = k

–1/z

  
1 1 1

x y z
  

  
1 1 1

x y z
   = 0

Sol
n

106.  (x
2
 + y

2
)(p

2
 + q

2
) = (xp + yq)

2

2 2 2 2 2 2 2 2x p y p x q y q   = 2 2 2 2 2x p y q xypq 

   x
2
q

2
 + y

2
p

2
 – 2xypq = 0

  (xq – yp)
2
 = 0       xq = yp

Sol
n

107. x
2
 + 8y

2
 + 9z

2
 – 4xy – 12yz = 0

x
2
 + 4y

2
 – 4xy + 4y

2
 + 9z

2
 – 12yz = 0

(x – 2y)
2
 + (2y – 3z)

2
 = 0

 type - 3 

x – 2y = 0  2y – 3z = 0

x = 2y = 3z

Sol
n

108. 9(a + b)
2
 + 49c

2
 – 42(a + b)c

= [3(a + b) – 7c]
2
 = [3(89 – 69) – 7 × 8]

2

= (3 × 20 – 56)
2
 = (60 – 56)

2

= 16

Sol
n

109.
–




p q
x

p q

–



p q

y
p q

 
 

2

2
–


 

p qx

y p q

2 2 2 2

2 2

( ) ( – )

– 2( ) – ( – )

x y p q p q p q

x y pqp q p q

   
  



2 2

– 2
 

 
x y pq

x y p q

Sol
n

110.    (a
2
 – b

2
) = (a – b)(a + b)

= (2 + 1) (2
2
 + 1) (2

4
 + 1) (2

8
 + 1) (2

16
 + 1) (2

32
 + 1) (2

64
 + 1)

= ( 2 – 1 ) ( 2 + 1 ) ( 2
2
+ 1 ) ( 2

4
+1)(2

8
+1)(2

16
+1)

(2
32

 +1) (2
64

 + 1)

= (2
2
 – 1) (2

2
 + 1) (2

4
 + 1) (2

8
 + 1) (2

16
 + 1) (2

32
 +1) (2

64
 + 1)

= (2
4
 –1) (2

4
 + 1) (2

8
 + 1) (2

16
 + 1) (2

32
 +1) (2

64
 + 1)

= (2
8
 – 1) (2

8
 + 1) (2

16
 + 1) (2

32
 +1) (2

64
 + 1)

= (2
16

 – 1) (2
16

 + 1) (2
32

 + 1) (2
64

 + 1)

= (2
32

 – 1) (2
32

 + 1) (2
64

 + 1)

= (2
64

 – 1) (2
64

 + 1)

= 2
128

 – 1

Sol
n

111. x + y + z = 0

y = – z – x, z = – x – y,& x = – y – z,

(y – z – x)/2]3 + [(z – x – y)/2]3 + [(x – y – z)/2]3

= [(y + y)/2]3 + [(z + z)/2]3 + [(x + x)/2]3

= y3 + z3 + x3 = 3xyz (x + y + z = 0)

Sol
n

112. ax + by = 6

a
2
x

2
 + b

2
y

2
 + 2abxy = 36 …(i)

 bx – ay = 2

b
2
x

2
 + a

2
y

2
 – 2abxy = 4 …(ii)

(i) (ii)

a
2
x

2
 + b

2
x

2
 + b

2
y

2
 + a

2
y

2
 = 40

x
2
(a

2
 + b

2
) + y

2
 (a

2
 + b

2
) = 40

(a
2
 + b

2
)(x

2
 + y

2
) = 40

(a
2
 + b

2
)  = 10 (x

2
 +  y

2
 = 4)

Sol
n

113. a = 3 + 2 2

1 1
3 2 2

3 2 2a
  



  

3
3

3

1 1 1 1
6 3a a a a

a a aa

                

= (6)3 – 3(6) = 198

6 4 2

3

1a a a

a

  
= 

3

3

1 1
  a a

a a
= 198 + 6 = 204

Sol
n

114. Type-3 

Sol
n

115. a
3
b = abc = 180 = 2

2
 × 3

2
 × 5

1
 = 1

3
 × 2

2
 × 3

2
 × 5

1

a, b, c  a  1

a
3
b = abc        c = a

2
 = (1)

2
 = 1

 b = 180
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Sol
n

116. 
1

3 2 3 – 2  x
x

1
– 2 2 x

x

Sol
n

117. (a
2
 + b

2
)
3
 = (a

3
 + b

3
)
2

 a
6
 + b

6
 + 3a

2
b

2
(a

2
 + b

2
) = a

6
 + b

6
 + 2a

3
b

3

3a
2
b

2
 (a

2
 + b

2
) = 2a

3
b

3

 3(a
2
 + b

2
) = 2ab

 

2 2 2

3




a b

ab
   

2

3
 

a b

b a

Sol
n 

118.
2 2 2

1 1 1 1 1 1

x y z xy yz zx
    

2 2 2

2 2 2 2 2 2
    

xy yz zxx y z

2 2 2 2 2 2

1 1 2 1 1 2 1 1 2
0

                      xy yz zxx y y z z x

2 2 2
1 1 1 1 1 1

0
                   x y y z z x

1 1 1 1
0 x y

x y x y

 
         …(i)

1 1 1 1
0 y z

y z y z

 
         …(ii)

1 1 1 1
0 z x

z x z x

          …(iii)

 (i), (ii)  (iii) 

x = y = z

Sol
n

119. p – 2q = 4

p – 2q – 4 = 0

(  a + b + c = 0   a
3
 + b

3
 + c

3
 = 3abc)

p
3
 + (–2q)

3
 + (–4)

3
 = 3.p(–2q).(–4)

p
3
 – 8q

3
 – 64 = 24 pq

p
3
 – 8q

3
 – 24pq – 64 = 0

Sol
n

120.  3 3

1

4 2 1 
 = 3 34 2 a b c

23 32 4  t t  3
2t

2

2

1

1
  

 
at bt c

t t

2

2

1

( 1)( 1)


   

  

t
at bt c

t t t

2

3

1

( 1)


   



t
at bt c

t
  ( t

3
–1= 2 – 1= 1)

t –1= at
2
 + bt + c

a = 0, b = 1, c = –1
a + b + c =  0 + 1 – 1 = 0

Sol
n

121. a
3
 – b

3
 – c

3
 = 0 or a

3
 + (–b

3
) + (–c

3
) = 0

(a
3
)
3
 + (–b

3
)
3
 + (–c

3
)
3
 – 3.(a

3
)(–b

3
)(–c

3
) = 0

a
9
 – b

9
 – c

9
 – 3a

3
b

3
c

3
 = 0

Sol
n

122.
4 3 4 3 4 3

0
  

  
x y z

x y z

3 3 3
4 4 4 0     

x y z

3 3 3 1 1 1
12 4      

x y z x y z

 
2 2 2

x y z
   = 8

Sol
n

123. (x – 3)
2
 + (y – 5)

2
 + (z – 4)

2
 = 0

3 0 3 1
3

x
x x      …(i)

5 0 5 1
5

y
y y      …(ii)

4 0 4 1
4

z
z z      …(iii)

          

2 2 2

3
9 25 16

  
x y z
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Sol
n

124. 3– 2 5x

   33 3– 2 5x

x
3
 – 8 – 6x(x – 2) = 5

x
3
 – 6x

2
 + 12x – 13 = 0

Sol
n 

125. 74 (Type- 1(G))

Sol
n 

126.  3 – 5x

3 5– 2. 3. 5 x

8– 2 15x

 –8 – 2 15x

x
2
 + 64 – 16x = 60

x
2
 – 16x + 4 = 0

x
2
 – 16x + 6 = 2

Sol
n

127. 3 3 32 4 2 4 2 4............x  

32 4x x

( )

2 32 4x x

( )

6 3 5 5 52 .4 2 . 2x x x x   

  x  =  2

Sol
n

128. (a
2
 – b

2
) +(b

2
 – c

2
) + (c

2
 – a

2
) = 0

(a
2
 – b

2
)
3
 + (b

2
 – c

2
)
3
 + (c

2
 – a

2
)
3
 = 3(a

2
 – b

2
)

(b
2
 – c

2
)(c

2
 – a

2
)

= 3(a + b)(a – b)(b + c)(b – c)(c + a)(c – a)

(a) 

Sol
n

129. a – b = 3, a
3
 – b

3
 = 117

 a = 5, b = 2

 5 – 3 = 2  (5)
3
 – (2)

3
 = 125 – 8 =117

 |a + b| = 7

a
3
 – b

3
 = 117

(a – b)(a
2
 + b

2
 + ab) = 117

a
2
 + b

2
 + ab  = 39

(a – b)
2
 + 3ab = 39   (3)

2
 + 3ab = 39

ab = 10       a = 5, b = 2

|a + b| = 5 + 2 = 7

Sol
n

130.
1 1 1 1

a b c a b c
  

 

1 1 1 1
  

 b c a b c a

( ) ( )

     
 

   
b c a a b c b c

bc a a b c a a b c

1 1
( ) –

( )


    

 
a a b c bc

bc a a b c

2 0 ( ) ( ) 0        a ab ac bc a a b c a b

( )( ) 0   a b c a

  (a + b)(b + c)(c + a) = 0

Sol
n

131. ( ):  -121 

Sol
n

132. ( ):  -123 

Sol
n

133. (a + b – 2c) + (b + c – 2a) + (c + a – 2b) = 0

(a + b – 2c)
3
 + (b + c – 2a)

3
 + (c + a – 2b)

3

= 3(a + b – 2c)(b + c – 2a)(c + a – 2b)

Sol
n

134.  2

5 1

2 5 1 3


 
x

x x

15x = 2x
2
 + 5x + 1

2x
2
 – 10x + 1 = 0

2x 

1
– 5 0

2
  x

x

1
5

2
  x

x

Sol
n

135.
3 3
x

x
 = 4(a3 + b3)  

3

1
3 x

x
 = 4(a3 – b3)
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3 3 3 3 3

3

3 1
3 4( ) 4( – )     x x a b a b

x x

3
31 1

8 2
       

x a x a
x x

3 3 3 3 3

3

3 1
3 4( ) 4( – )     x x a b a b

x x

3
31 1

8 2
       

x b x b
x x

4(a
2
 – b

2
) = (2a)

2
– (2b)

2

2 2
1 1

x x
x x

            

2 2

2 2

1 1
2 2 4      x x

x x

4(a2 – b2)  x 

x 

x = 1 

3 3 3 3 33
4( ) ( ) 1     x a b a b

x
  …(i)

3 3 3 3

3

1
3 4( – ) ( – ) 1   x a b a b

x
 …(ii)

(i)  (ii) 

a = 1  b = 0

 4(a2 – b2)  = 4

Sol
n

136.x + y + z = 0

x + y = – z , y + z = – x &  z + x = – y

3 3 3
( ) ( ) ( ) 17

10( )( )( )

x y y z z x xyz

x y y z z x

     
  

3 3 3
(– ) (– ) (– ) 17

10(– )(– )(– )

  


z x y xyz

z x y

3 3 3
( ) ( ) ( ) 17 3 17

10( ) 10

       


x y z xyz xyz xyz

xyz xyz

= 2

x =1, y = 2  z = –3  x + y + z = 0

= 
3 3 3

( ) ( ) ( ) 17

10( )( )( )

x y y z z x xyz

x y y z z x

     
  

3 3 3
(1 2) (2 3) ( 3 1) 17(1)(2)( 3)

10(1 2)(2 3)( 3 1)

       


   

120
2

60
 

Sol
n

137.  x + y + z = 1, xy + yz + zx = –1, xyz = –1

 (x + y + z)2 = x2 + y2 + z2 + 2( xy + yz + zx)

(1)2  =  x2 + y2 + z2 + 2(–1)

 x2 + y2 + z2 = 3, 

x3 + y3 + z3 = 3xyz + (x + y + z)( x2 + y2 + z2 – xy – yz – zx)

 = 3(–1) + (1)(3 +1) = – 3 + 4 = 1

Sol
n

138. a2 + 4b2 + 2 2

1 1

4


a b
 = 5

2 2

2 2

1 1
1 4 4 0

4

              
a b

a b

2 2
1 1

2 0
2

            
a b

a b

(type - 3 )

21 1 1
0

2 2 2
     a a a

a a

21 1 1
2 0 2

2
     b b b

b b


2 2 1 1

1
2 2

a b   

Sol
n
139.   

1 1 1 1

1 1 1 1

        
               


                       

a b a b

a b a b

xy xy
x x

y y y y

xy xy
y y

x x x x

( 1) ( 1)

( 1) ( 1)





  
       

a b
a b a b a b

a b a b a b

xy xy x x x x

yy y xy xy y



87

Sol
n

140.   b a b / aa b b a

  
/

1/
1 /

/

        

a b a
a b

b a b

b a

a
a a

a

Sol
n

141.

1/2 –1/2 –1/2
1

1 1

 


 
a a a

a a

1/2 –1/2 –1/ 2

1/ 2 1/2 1/ 2

1

(1 )(1 ) 1

 
 

  
a a a

a a a

1/2 –1/2 –1/2 1/2

1/2 1/2

( ) (1 )(1 )

(1 )(1 )

   


 
a a a a

a a

1/2 –1/2 1/2 –1/2

1/2 1/2

1 1

(1 )(1 )

    


 
a a a a

a a

2

1


 a

Sol
n

142.

2

2

2 1

21


  


pq q p

x
q xq

2 2

2 2

1 2 (1 )

1 2 (1 )

   
 

   
p x q q q

p x q q q

2

2

(1 ) 1

1(1 )

  
  

  

p xp x q q

p x qq p x

 

1 1 2 1

1 1 2

     
   

    

p x p x q q

q q q qp x p x

Sol
n

143.  22 1 2 1
2 1 3 2 2

2 1 2 1
x

–

 
     



           4 2 3 2 2 4 2 3 2 2x – y y – –    

 x + y = 6, xy = 9 – 8 = 1

 22 2 2  x y x y – xy

 26 2 1 34  –

Sol
n

144.   3
3 2 

–
a    3

3 2
–

b –

  ab = 1  (type - 8 )

–1 –1 1 1
( 1) ( 1) 1

1 1
     

 
a b

a b

Sol
n

145. , – , 2a x y b x y c x y    

 2 2 2( – – – ) a b c ab bc ca

 2 2 21
( – ) ( – ) ( – )

2
  a b b c c a

 1 2 2 2
(2 ) (– 3 ) ( )

2
  y y y

 = 7y2

Sol
n

146. 129 

Sol
n

147. 28 – 6 3 3 a b

 23 3 –1 3  a b

3 3 –1 3  a b

a = 3, b = – 1

    a – b = 4

Sol
n

148.  2– 0a b

– 2 0 a b ab

2 a b ab

2




a b
ab

Sol
n

149. 1, 2, 3     a b b c c a

 2 2 2    a b c ab bc ca

 2 2 21
2 2 2 2 2 2

2
a b c ab bc ca     

2 2 21
( ) ( ) ( )

2
       a b b c c a

2 2 21
(1) (2) (3) 7

2
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Sol
n

150. ( 2 3 ) ( – – 2 3 )   a b c d a b c d

( – 2 –3 ) ( – 2 – 3 )a b c d a b c d  


2 3 – 2 – 3

– 2 – 3 – – 2 3

   


 
a b c d a b c d

a b c d a b c d

2( ) 2( – )

2(2 3 ) 2(2 – 3 )


 


a b a b

c d c d

( ) 2 3

( – ) 2 – 3

 
 

a b c d

a b c d

  

2 4 2

2 6 3
  

a c a c

b d b d

2 3 bc ad

Sol
n

151.  s 

s = 0 

2 2 2 2 2 2 2( – ) ( – ) ( – ) – – –  s a s b s c s a b c

2 2 2 2 2 2– – – 0   a b c a b c

Sol
n

152. 1/ 1/ 1/m n pa b c k   ( )

, ,  m n pa k b k c k

pnmkabc 
01m n pk k   

 m + n + p = 0

Sol
n

153.  2s = 9

2 2 2 2( –1) ( – 3) ( – 5)  s s s s

22 2 2
9 9 9 9

–1 – 3 – 5
2 2 2 2

                     

81 49 9 1

4 4 4 4
     =  35

 s = 0 ( 1 3 5 9)  

     
2 2 2

0 1 3 5 35      

Sol
n

154.    p + q = r     pqr = 30

 – 0  p q r

 3 3 3– 3 (– ) p q r pq r – 3 – 90 pqr

Sol
n

155. 2 23 2 3     x y x y xy  … (1)

2 2– 2 – 2 2x y x y xy    …(2)

(1)   (2) 

2 22( ) 5x y  … (3)

 (1)  (2) 

4xy  = 1… (4)

(3)  (4) 

8xy(x2 + y2) = 5

Sol
n

156.2a + 3b = 4

3 3(2 3 ) 4 a b

3 38 27 3 2 3 (2 3 ) 64     a b a b a b

3 38 27 18 (4) 64  a b ab

3 38 27 72 64  a b ab

Sol
n

157. 
2 2

3 3–   x x
x x

2

2 2

2

2

(3 – ) (3– )

     


x x x
x x x

x x x x

2
2

3 4
2

2(3– )

x x x

x x
x

x


  

 
  

Sol
n

158. x ay y bx

1  xy abxy ab

1 1
1

1 1
 

 a b
(type - 9 )
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Sol
n

159.
4

3 4 3 – 4 0
3

    a a a

 3 227 –108 144 – 317a a a

3(3 ) – 3 3 4(3 – 4) – 64 – 253  a a a

3(3 – 4) – 253 a

 – 253

Sol
n

160. 2 25 2 25     a b a b ab

2 2 13 a b   2 12ab

2 2 – 2 13– 2 13 12a b ab ab   

2( – ) 1a b

– 1a b (a > b  a – b > 0)

Sol
n

161. 2 – 6 0 x x …(i)

2 6 9 0x x   …(ii)

(ii) (i) 

2 26 9 6 0x x x x     

5 15 3x x    

Sol
n

162.  
1

3 x
x

2
23

2

2

1 11 2

 = 
1 11

1 1

x x xx
xxx

x x
x x x

x x

            


              

2(3) – 2 7

3–1 2
 

Sol
n

163. 3, – 4  ax by bx ay

2 2 2 2( ) ( – ) 3 4   ax by bx ay

2 2 2 2 2 2 2 2
2 – 2 25    a x b y axby b x a y bxay

2 2 2 2 2 2( ) ( ) 25   x a b y a b

2 2 2 2( ) ( ) 25  a b x y

2 2( ) 25 a b  2 2 1  x y

Sol
n

164. 2 2 215, 83     a b c a b c

2 2 2 2( ) 2( )        a b c a b c ab bc ca

          225 83 2( )    ab bc ca

71  ab bc ca

3 3 3 – 3  a b c abc

2 2 2( ) ( – – – )    a b c a b c ab bc ca

15(83 – 71)   =  180

Sol
n

165.
1 1 1

–
–


a b a b

– 1
( – ) ( – )

–
  

b a
b a a b ab

ab a b

2 2 2 2– ( – 2 ) – 0    a b ab ab a b ab

3 3 2 2( ) ( – )a b a b a b ab    = 0

Sol
n 

166. 

3 34 –
2

3
 

b a
x a

a
…(1)

3 34 –
2 –

3


b a
y a

a
…(2)

 (1) (2) 

2( ) 2    x y a x y a

(1)  (2) 

3 3 3 3
2 4 – 4 – 4

4 –
3 3

  
b a a b

xy a
a a

3 3–

3
 

a b
xy

a

 3 3 3( ) 3 ( )x y x y xy x y    
3 3

3 3 3 ( – )
3 ( )

3

a b
a x y a

a
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3 3 3 3 3–   a x y a b

3 3 3  x y b

Sol
n

167. – 2, 15 a b ab

 

2( ) ( – ) 4  a b a b ab 4 4 15 8   

 2 2 3 3( – )( – )a b a b

2 2( ) ( – ) ( – ) ( )   a b a b a b a b ab

 2 2( ) ( – ) ( ) –  a b a b a b ab

 2 28(2) (8) –15 =  1568

Sol
n

168. 4 –5 16x z 12xz 

3 3(4 –5 ) (16)x z

3 364 –125 – 3(4 )(5 )(4 5 ) 4096 x z x z x z

3 364 –125 60(12)(16) 4096 15616  x z

Sol
n

169.x + y + z = 15  xy + yz + zx = 75

(x + y + z)2 = x2 + y2 + z2 + 2(xy + yz + zx)

 225 = x2 + y2 + z2  + 2(75)

x2 + y2 + z2 = 225 – 150 = 75

 x2 + y2 + z2 = xy + yz + zx

  x = y = z

 
4 4

2
3 3

   
 

x y z x x x

z x

Sol
n

170.a2 + b2 = 2  c2 + d2 = 1

 (ad – bc)2 + (ac + bd)2

 = a2d2 + b2c2 – 2adbc + a2c2 + b2d2 + 2acbd

= a2(c2 + d2) + b2(c2 + d2)

= (c2 + d2)(a2 + b2) = 2×1= 2

Sol
n

171.3(a2 + b2 + c2) = (a + b + c)2

3(a2 + b2 + c2) = a2 + b2 + c2 + 2(ab + bc + ca)

2(a2 + b2 + c2 – ab – bc – ca) = 0

 a = b  = c (type-4 )

Sol
n

172.
2

2

1 1
– 3 3 2 1      x x

x x

  - 2(F) 
1

– 3 x
x

 x6= –1

 
26 2 24 2

26 2 24 2

1 1 1
. 1

.
     x x x x

x x x x

   24 6 4 4( ( ) (–1) 1)   x x

Sol
n

173. 52 4 2 4 2 32 2 a a

102 4 2 4 2 2 a

2 202 .4 2 4 2 2 a 4 202 2 4 2 2  a

8 402 .2 4 2 2 a 9 402 4 2 2  a

18 802 .4 2 2 a 20 802 2 2  a

40 1602 .2 2 a 41 160
2 2  a

 160a = 41   a = 
41

160

Sol
n

174.  a2 = 2   a2 –1 = 1   (a –1)(a +1) = 1

 
1

1
1

 


a
a

…(i)

a2 = 2    a2 +1 = 3   a2 –2a + 1 = 3 –2a

  (a –1)2  = 3 –2a      (a –1)(a –1)  = 3 –2a    …(ii)

(i) (a –1)  (ii) 

1
( 1). 3 2

( 1)
   


a a

a

1
( 1)

3 2


  


a

a
a

Sol
n

175.  (a + b +c)p = (b +c – a)q =(c +a – b)r

=(a +b – c)s=k  ( )
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k
a b c

p
   .....(i)

q

k
,b c a   .....(ii)

b–ac
r

k
 .....(iii)

k
a b c

s
   .....(iv)

 (ii), (iii), (iv) (i) 

1 1 1 1 
     

k
q r s p

( ( )k b c a c a b a b c a b c           

  
1 1 1 1

– 0  
q r s p

Sol
n

176.  x(x –3) = –1

–1 1
3 3    x x

x x

( )

3

3

1 1 1
3 . 27

      
x x x

x xx

3

3

1
27 3 3 18    x

x

3

3

1
–18 –x

x

3 3( –18) –1x x

Sol
n

177. 3
3

 
    

p q r
x x p q r

( ) ( ) ( ) 0     x p x q x r

 (x–p)3 + (x–q)3+ (x–r)3–3(x–p) (x–q)(x–r) = 0

Sol
n

178.a2 + b2 = 2(a – 2b) –5

(a2 –2a + 1) + (b2 +4b + 4) = 0

(a – 1)2 + (b + 2)2 = 0

a –1 = 0 a = 1

b + 2 = 0  b = –2

 a3 + b3 + 3ab = 1 – 8 – 3×2         =  –13

Sol
n

179.
31

–1 1   x x
x

( -2(D) )

1
2 1   y y

y
( -2(A) )

         3 3 33   
yy x x

x y x y

   31 1 1 1 2    y x

Sol
n

180.  a3 + b3 + c3 = 3abc   a = b = c

 a,b,c (  - 5 )

2 7 9 2 7 9 18
3

2 3 2 3 6

a b c a a a a

a b c a a a a

   
  

   

Sol
n

181. 1  
p q r

a b c
 ( )

2 2 2

2 2 2
2 1
        

p q r pq qr pr

ab bc aca b c

2 2 2

2 2 2
2 1

       
p q r cpq aqr bpr

abca b c

(abc = 1)

 
2 2 2

2 2 2
1 2     

p q r
cpq aqr bpr

a b c
…(i)

1 1
 

    
a b c aqr bpr cpq

p q r pqr

1aqr bpr cpq pqr     (pqr = –1)

(i) 

 
2 2 2

2 2 2
1 2 –1 3    

p q r

a b c

Sol
n
 182.

4 15 2 4 15 2 20. 3

5 3 5 3 5 3
x


  

  

                                 
2 3

20 5 3

x
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20 2 3 5 3

20 2 3 5 3

x

x

  


  
3 3 5

3 – 5


       …(1)

4 15 2 4 15 2 12. 5

5 3 5 3 5 3
x


  

  

                         
2 5

12 5 3

x



 

12 2 5 5 3 3 5 3

12 2 5 5 3 5 3

x

x

   
 

   
      …(2)

(1) (2) 

20 12

20 12

x x

x x

 


 
3 3 5 3 5 3

3 5 5 3

 
 

 

3 3 5 3 5 3

3 5 3 5

 
 

 

3 3 5 3 5 3

3 5

  



2 3 2 5

2
3 5


 



Sol
n  183  185  182 

Sol
n
 186. 

4 2 2ab a b
x

a b a b


 

 

  
2

x

a


2b

a b
 

2 2

2 2

x a b a b

x a b a b

  


  
3b a

b a





…(1)

4 2 2ab a b
x

a b a b


 

 

  
2

x

b


2a

a b
 

2 2

2 2

x b a a b

x b a a b

  


  
3a b

a b





…(2)

  (1)  (2) 

2 2 3 3

2 2

x a x b b a a b

x a x b b a a b

   
  

   

3 3b a a b

b a b a

 
 

 
2 2

2
b a

b a


 



Sol
n  187  189  186 

Sol
n
 190. (x + y)2 – z2 = 4

 (x + y + z)(x + y – z) = 4 …(i)

(y + z)2 – x2 = 9

 (x + y + z)(y + z – x) = 9 …(ii)

(z + x)2  – y2 = 36

 (x + y + z)(z + x – y) = 36 …(iii)

(x + y + z)(x + y – z + y + z – x + z + x – y) = 49

(x + y + z)2 = 49  (x + y + z) = 7

Sol
n
 191.   x = 

5+1 5+1 5+1 5+1

25–1 5–1 5+1
  

2x = 15     2x – 1 = 5

4x2 +1 – 4x = 5  4x2 – 4x – 4 = 0

  x2 – x – 1 = 0

  5x2 – 5x – 1 = 4

Sol
n 192.   x = 

3

2

   
4

324

2

32

2

3
11





 x

 
2

13

4

13
2







 
2

13
1


 x

 

3 1 3 –1
1 1– 2 2

1 1 1– 1– 3 1 3 –1
1 1

2 2

x x

x x
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   22

3 1 3 –1 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3

       
  

  

4 3 2

6 3
 

Sol
n 193.  .192 

Sol
n 194.  (  -7) 

Sol
n
 195. a + b + c = 0

 'a' 

a2 + ab + ac = 0

 a2 = – ab – ac

 
2

22

a

a bc
= 

2

2 2

a

a a bc 
 = 

2

2

a

a ab ac + bc 

= 

2

 ( – ) – ( – )

a

a a b c a b
 = 

2a

(a –b)(a – c)


2

2
2

a

a bc
 + 

22

2
b

b ac

 + 

2

2
2

c

c ab

= 

2

( – ) ( – )

a

a b a c
 + 

2

( – ) ( – )

b

b a b c
+

2

( – ) ( – )

c

c a c b

 = 

2
–

( – ) ( – )

a

a b c a
 – 

2

( – )( – )

b

a b b c
 –

2

( – ) ( – )

c

c a b c

=  

2 2 2
– ( – ) – ( – ) – ( – )

( – ) ( – )( – )

a b c b c a c a b

a b b c c a

= 

2 2 2 2 2– ( – ) – – )

( – ) ( – ) ( – )

a b c b c b a c a c b

a b b c c a

 

= 

2 2 2 2 2
– ( – ) – –

( – )( – ) ( – )

a b c b c c b b a c a

a b b c c a

 

= 

2 2 2
– ( – ) – ( – ) ( – )

( – ) ( – )( – )

a b c bc b c a b c

a b b c c a



= 

2
( – ) ( – – ( ))

( – ) ( – )( – )

b c a bc a b c

a b b c c a

 

=

2
– a – bc+ab+ac

(a –b)(c – a)

=
– ( – ) ( – )

( – )( – )

a a b c a b

a b c a



= 
( – )( – )

( – )( – )

a b c a

a b c a
 = 1

a = 0, b = –1, c = 1    a + b + c = 0


2

2

a

2a +bc
 + 

2

2

b

2b +ac
 + 

2

2

c

2c +ab

= 
0

0 1
 + 

1

2 0
 + 

1

2 0

= 
1

2
 + 

1

2
 = 1

Soln 196.  x + y + z = 13,  x2 + y2 + z2 = 91

x2 + y2 + z2 + 2 (xy + yz + zx) = 132 = 169

91 + 2 (r + r2 + r3 ) = 169

2 (r + r2 + r3 ) = 169 – 91 = 78

 (r + r2 + r3 ) = 39 = 3 + 9 + 27

  r = 3

  xy = r …(i)   xz = r2  …(ii)

 (ii)  (i) 

xz

xy
 = 

2r

r
 = r 

z

y
 = r = 3
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Soln 197. xy + yz + zx = xyz

= 
– – –

  
 

x y y z z x

xyz xy xyz yz xyz zx

= 
z y

  
 

  
x y y z z x

yz x xy zx xy z

( ) ( ) ( )

x y y z z x

z y x x y z y z x

  
  

  

1 1 1

x y z
  

yz xz xy

xyz

 


=  =1
xyz

xyz

Soln198.  2 2 2 2 2( )a b c a b c ab bc ca       

  2 2 24 2 1a b c    

 2 2 2 4 2 6a b c    

      2 2 2
a b b c c a    

 2 2 22 a b c ab bc ca     

=   2(6–1) = 10

Soln 199. 1
b z c z

y c c


  

y c

b c z



… (i)

1  1–
c x x c

z a a z
   


x z c

a z


     

a z

x z c



… (ii)

 (i) (ii) 

a y z c

x b z c c z
  

 

z c

z c z c
 

 
1

z c

z c


 



Soln 200.
2 2 2

1 1
y

x x
y y y


     

1

2

y

x y




 
1

2 2 2

y

x y


 … (i)

1 1
2 2y y

z z
    

1

2
z

y


 … (ii)

(i)  (ii) 

 
1 1

2 2 2 2

y
z

x y y
  

 

 
1

–
2 – 2 2

y

y y




 
2 1

2 2 2

y

y


 



 :  x = –1, y = 1, z = 1 

1 1 1
1

2 2 2
z

x
   

201. 1x xa m a m   … (i)

1y ya n a n   … (ii)

 (i)  (ii) 

2 1 1.x ya m n … (iii)

 2 .
z

y xa m n … (iv)

(iii)  (iv) 

1 1. .x y yz xzm n m n
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1

yz
x
    xyz = 1

Soln 202.
1/21

3 2 3
2

k
k       …(i)

1/21
2 3 2

3

m
m       …(ii)

(i)  (ii) 

2/12/1–– 2.33.2 mk

2

1
– km ,  

1

2 8

mk


Soln 203.

a b b a a b a b

a b a b a b a b

   
  

   

    
a b a b

a b
a b a b

     
   

  2 b
a b

a b

 
    

2 2 36b 

 = 12

Soln 204.    3 5 3 5x x         

   
2 2

3 5x  

 23 5x  

  = 3

Soln 205. -9 

 
93 19 93 19

97 23 97 23
xy

    
        

93 19 74
1

97 23 74
xy


  



1 1
1

1 1x y
 

 

Soln 206.  1 2 3 1 2 3x x      

   22
1 2 3x   

2 2 1 2 3 2 2. 3x x    

2 2 4 2 6x x   … (i)

   2 2
2 2 4 2 6x x  

4 2 3 24 16 4 16 8 24x x x x x     
4 3 24 4 16 8 0x x x x    

4 3 22 8 8 32 16 0x x x x    
4 3 2 22 8 5 3 26 6 28 12 0x x x x x x       
4 3 2 22 8 5 26 28 3 6 12x x x x x x      

=  23 2 4x x   3 2 6 6 6   (i) 

Sol
n

207.

1 1

3 3

2 1 2 2 1 2 1 1

3 3 3 3 3 3 3 3

5 5 3 2

3 6 2 3 6 2 3 2


 

    

1 1

3 3

1 1 1 1 1 1

2 23 3 3 3 3 3

5 3 2

3 2 (3 ) (3 .2 ) (2 )

 
 

 

   

     
   

  3 3 2 2(a b a b a ab b    
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1 1

3 3

3 3
1 1

3 3

5 3 2

3 2

 
 

 

   

   
   

1 1

3 35 3 2

3 2

 
  




  3

1

3

1

23 

33 3 2 

 3 33 3 33 2 6 3 2a b c   

a = 1, b = 1, c = 0

 a + b + c = 1 + 1+ 0 = 2

Sol
n

208. 4,
a b b a

a b a b

 
 

 

    
  

( – )
4

a b a b b a a b

a b a b

   


 

        4
a a a b b a b b a b a a b b b a

a b a b

      


 

 
2 2

2
4

a a b b

a b


 



3/2 3/2

2 2
2

a b

a b


 


 = 2 2

x x
a b

a b





 x =3/2

Sol
n

209.
1174

76



 
  

76 4 7 11

4 7 11 4 7 11

 


   

 
   22

1174

117476




  

 
1278

117476






 
372

117419






 
   

 2 2

19 4 7 11
2 7 3

2 7 3

 
  



 
928

77211375219






2 5 7 3 11 2 77   

7 11 77p q r s   
 p = 2, q = 5, r = 3, s = –2

 p + q + r + s = 8

Sol
n

210. 4 11 7x   

4 11 7x   

   22
4 11 7x   

2 16 8 11 7 2 77x x    

2 8 2 2 77x x  

4 3 216 60 32 4 308x x x x    
4 3 216 60 32 304x x x x    

Sol
n

211. 15 2 189a b  5 2.2 189a b  

1 25 2 633a b   
2

2
5.5 633

2

b
a  

 5 ,a x 2b y

 x + 2y = 189 … (i)

5 633
4

y
x   … (ii)

125,x  32y 

35 125 5a    a = 3

52 32 2b    b = 5

a + b = 3 + 5 = 8
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 a  b  2
b+1 

,  2 

15 2 189a b  .... (i)

 a = 0  1  2,  
12b
 , 2 

 a = 3, 12b ,  2 

3 1 15 2 189 2 64b b     ....(ii)

b + 1 = 6   b = 5

a = 3  b = 5 (i) (ii)

  a = 3, b = 5   a + b = 8

Sol
n

212. x = (a + b + c)
2 

       
  

 
  

 
  

 
2 2 2a b c b c a b c a c a b c a b

b c c a a b

        
 

  

4( )a b c  
(2a + b + c) + (a + 2b + c) + (a + b + 2c) = 4(a + b +c)

 4(a + b + c) = 4(a + b + c)

L.H.S. = R.H.S.

 x = (a + b + c)
2

 a = b = c = 1

–1 –1 –1
4 3

2 2 2

x x x
   

3x – 3 = 4 × 3 × 2

x = 9

 a, b  c 

(i) (1 + 1 + 1) 
2
 = 9

(ii) (1 + 1 + 1) = 3

(iii) (1 + 1 + 1) = 3

(iv) 1 + 1 + 1 – 1 – 1 – 1= 0

 (a)

Sol
n

213.  a, b, c  

a, b  c 

a = b = c = 0 

0 0 0 0 0 0

1 1 1

1 1 1p p p p p p
  

     

1 1 1
1

3 3 3
   

Sol
n

214. 2 4 8 16+ + + + +.....P P P P P 

2 4 8 8 1 .....P P p P P      

 2 4 8 1 1 .....P P P P      

2 4 4 1 1........P P P P     

 2 4
1 1 1........P P P     

2 2 1 1 1........P P P     

2
1 1 1 1........P P
        

1 1 1 1 1........P P      

1 1 1 1 1 1........
 

       
  

P

1 1 1 1 1 1........       = x ( )

1 x x  1x x  

2 2 1x x x   
2 3 1 0x x  

  x = 
2

493 

2

53


  .....111  

 
2

53
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   1 1 1 ....P      
3 5

2
P
 

  
 

Sol
n

215. 4 4 44 4 4....x  

4 4x x  4 3 24 4 2x x x    

 
2/32 32ax  

 2/3 5 52 2 2
a

a  

2
5

3
a 

2

15
a 

Sol
n

216.

2

2

10 64

10 64

x x
y

x x

 


 
2 210 64 10 64x y xy y x x    
2( 1) (10 10) 64( 1) 0x y x y y     

 x  2 4 0b ac 
2(10 10) 4 ( 1) 64( 1) 0y y y      
2 2[10( 1)] [16( 1)] 0y y   

[10( 1) 16( 1)][10( 1) 16( 1)] 0y y y y      

(26 6)( 6 26) 0y y   

(26 6)(6 26) 0y y  

3

13

13

3

 
3 13

or
13 3

y 

 = 
3

13
 = 

13

3

Sol
n

217. 5 2 2 5p p    

   22
2 5p  

2 4 4 5p p  

 2 4 1p p 

 4 2 316 8 4 1 4p p p    

 4 2 316 8 4 5p p p   

Sol
n

218. 2 6x y   2 6x y  …(i)

 3 3 38 3 2 2 6x y x y x y    

3 38 6 6 216x y xy   

3 38 36 216 0x y xy   

Sol
n

219. 2 2p a p a    

3 3 3 ( ) 8a p ap a p   

3 3 3 (2) 8a p ap  

 3 36 6 2a ap p   

Sol
n

220. 4 4 17x y    1x y 

x = 2 y = – 1 

       2 22 2 2 2 1 2 2 1x y xy    
= 4 + 4 = 8

Sol
n

221. 
a b c

k
b c c a a b

  
  

   a k b c  … (i)

 b k c a  … (ii)

 c k a b  … (ii)

(i), (ii)  (iii) 

a + b + c = k(2a + 2b + 2c)

 (a + b + c) = 2 k (a + b + c)

  k = 
2

1

 (i)  (ii) 

a – b = k (b – a)

  k = –1
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Sol
n

222.  :-

x

a
 = 

y

b
 = 

z

c
 = k  ( )

 x = ak , y =  bk  z = ck

=
( )( )

ax by

a b x y



  + 
( ) ( )

by cz

b c y z



 
+ 

( )( )

cz ax

c a z x



 

=

2 2

( )( )

a k b k

a b ak bk



 
+

2 2

( )( )

b k c k

b c bk ck



 
+

2 2

( )( )

c k a k

c a ck ak



 

= 

2 2

( ) ( )

a b

a b a b


 

 + 

2 2

( ) ( )

b c

b c b c


 

 + 

2 2

( ) ( )

c a

c a c a


 

= 

2 2

2 2

a b

a b



  + 

2 2

2 2

b c

b c



  + 

2 2

2 2

c a

c a



  = 1 + 1 + 1 = 3

  
x

a
 = 

y

b
 = 

z

c
 = 1

x = a, y = b, z = c

=
( )( )

ax by

a b x y



 
+ 

( ) ( )

by cz

b c y z



 
+ 

( ) ( )

cz ax

c a z x



 

  =

2

( ) ( )

2
a b

a b a b


 

+

2 2

( ) ( )

b c

b c b c


 

+

2

( ) ( )

2
c a

c a c a


 

= 

2 2

2 2

a b

a b



  + 

2 2

2 2

b c

b c



  + 

2 2

2 2

c a

c a



  = 1 + 1 + 1 = 3

 :-

x = a = 1, y = b = 2, z = c = 3

= 
1 4

3( 1)



 + 
4 9

5( 1)



 + 
9 1

4(2)



= 
3

3




+

5

5




 + 

8

8
 = 1 + 1 + 1 = 3

Sol
n
223.

3
( )

( ) ( )

a b c

a b a c


 

+

3
( )

( )( )

b c a

b c b a


 

+

3
( )

( ) ( )

c a b

c a c b


 

 = 

3 ( )
–

( ) ( )

a b c

a b c a



 
 – 

3
( )

( )( )

b c a

b c a b


 

–

3
( )

( ) ( )

c a b

c a b c


 

= 
3 3 3
( ) ( ) ( ) ( ) ( ) ( )

( )( ) ( )

a b c b c b c a c a c a b a b

a b b c c a

        
  

= 

3 3 2 2 3 2 2
( ) ( ) ( ) ( )

( )( ) ( )

a b c b c b c a c a b

a b b c c a

      
  

=  
3 3 2 3 2 3 2 3 2
( )( )

( )( ) ( )

a b c b c b c b a c a c b

a b b c c a

      
  

= 

3 3 2 3 2 3 2 3 2( ) ( ) –

( ) ( ) ( )

a b c b c b c c b b a c a

a b b c c a

     

  

= 

3 2 2 2 3 3( ) ( ) ( ) ( – )

( ) ( ) ( )

a b c b c b c b c a b c

a b b c c a

     

  

=
3 2 2 2 2 2( )( ) ( ) ( )( )

( ) ( ) ( )

a b c b c b c b c a b c b c bc

a b b c c a

        
  

= 
 3 2 2 2 2 2( – ) ( ) ( )

( ) ( ) ( )

b c a b c b c a b c bc

a b b c c a

     

  

= 

3 3 2 2 2 2 2 2 2

( ) ( )

a b a c b c a b a c a bc

a b c a

     
 

=

3 2 2 2 2 2 3 2 2

( )( )

a b a bc b c a b a c a c

a b c a

     
 

=

2 2 2 2 2
( ) ( ) ( )

( ) ( )

a b c a b c a a c c a

a b c a

    
 

=

2 2 2
( ) ( ) ( ) ( )

( ) ( )

a b c a b c a c a a c c a

a b c a

     
 

=

   2 2 2( )

( ) ( )

c a a b b c a a c

a b c a

     

 

=

2 2 2 2

)

a b b a b c a c

(a b

  



=
( ) ( ) ( )

( )

ab a b c a b a b

a b

   



=
 ( ) ( )

)

a b ab c a b

(a b

  



=ab + bc + ca
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 a = 1 , b = 2, c = 3 

=

3
( )

( ) ( )

a b c

a b a c


 

+ 

3
( )

( ) ( )

b c a

b c b a


 

+ 

3
( )

( ) ( )

c a b

c a c b


 

=
1(5)

( 1)( 2)   + 
8(4)

( 1)(1)
 + 

27(3)

2(1)
 = 

5

2
– 32 +

81

2
=11

 a = 1, b = 2, c = 3 

(a) abc = 6

(b) a + b + c = 6

(c) ab + bc + ca = 2 + 6 + 3 = 11

(d) 3

 (c) 

Sol
n

224. a = 1, b = 2, c = 3 

2 2 2

( ) ( )

a b c

a b a c

 
 

 + 

2 2 2

( ) ( )

b c a

b c b a

 
 

 +

2 2 2

( )( )

c a b

c a c b

 
 

=
1 4 9

( 1)( 2)

 

   + 
4 9 1

( 1) (1)

 

 + 
9 1 4

(2)(1)

 

=
12

2


+ 

6

1



  + 
4

2
 = – 6 + 6 + 2 = 2

a = 1, b = 2, c = 3 

(a) abc = 6

(b) a + b + c = 1 + 2 + 3 = 6

(c) 2

(d) 0

(c) 

Sol
n
225. x2 + y2 = z + 1 …(i)

  y2 + z2 = x + 1 …(ii)

 z2 + x2 = y + 1 …(iii)

 (i)  (ii) 

z2 – x2 = x – z

 (z+ x) (z – x) + (z – x) = 0

 (z – x) (z + x + 1) = 0

 z – x = 0    z = x

 z + x = – 1

 

x = y = z

z + x = –1, x + y = –1   y + z = –1

 x = y = z  (i) 

x2 + x2 = x + 1

2x2 – x – 1 = 0

2x2 – 2x + x – 1 = 0

2x (x – 1) + 1 (x – 1) = 0

(x – 1) (2x + 1) = 0

x = 1,   
1

2


  = y = z

x, y, z

  xyz = 1 × 1 × 1 = 1

   xyz = 
1

2

 
 
  

1

2

 
 
 

1

2

 
 
  = 

1

8



Sol
n

226. 26 – 15 3  = 
52 30 3

2



= 
25 27 2 5 3 3

2

   

= 
 23 3 5

2



38 + 5 3  = 
76 2.5 3

2



 = 
75 1 2 1 5 3

2

   

= 
 25 3 1

2



 
26 15 3

5 2 38 5 3



 
 = 

 

 

2

2

3 3 5

2

5 3 1
5 2

2
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3 3 5

2

5 3 1
5 2

2






 =  
3 3 5

5 2 . 2 5 3 1



 

  
3 3 5

10 5 3 –1




 = 

3 3 5

9 5 3




=  

3 3 5

3 3 3 5




=

1

3

Sol
n

227.   y = 2

2

2 3 6

x

x x



 

y ( 2x2 + 3x + 6) = x + 2

x2. (2y) + x (3y – 1) + 6y –2 = 0

  x   b2 – 4 ac 0

(3y – 1)2 – 4 (2y) (6y – 2)   0

9y2 + 1 – 6y – 8y (6y – 2)   0

9y2 + 1 – 6y – 48y2 + 16y   0

– 39y2 + 10y + 1   0

39y2 – 10y – 1   0

39y2 – 13y + 3y – 1   0

13y (3y – 1) + 1 (3y – 1)   0

(3y –1) (13y + 1) 0

1 1

13, 3
y

 
  
 

 = 
1

13


 = 
1

3

Sol
n

228.  a = b = c = 1 

          =
       4 4 4 4 4 4 4a b c b c c a a b a b c

a b c

          

 

       4 4 4 4
3 2 2 2 1 1 1

1 1 1

     


 

36

3
 12

a = b = c = 1 

(a) 3 abc = 3

(b) 4 abc = 4

(c) 6 abc = 6

(d) 12 abc = 12

(d) 

Sol
n

229. a = 0, b = 2, c = 3 

 
  

 
  

 
  

2 2 2
a b c b c a c a b

c a a b a b b c b c c a

  
  

     

=
 

  
 
  

2 2
2. 3 3 2

0
2 1 1 3


 
  

18 12
– 9 4 5

2 3
   

 a = 0, b = 2, c = 3 

(a) a + b + c = 5

(b) 3

(c) a2 + b2 + c2 = 13

(d) abc = 0

 (a) 

Sol
n 

230.  a, b  c 

a = b = c = 1 

=
   
   

2 2 2 b c c a a ba b c

a b b c c a b c c a a b

  
  

     

=
2 2 2

0
2 2 2
  

= 1 + 1 + 1 = 3

Sol
n

231. 
1

3x
x

    
6 1x 

 2 (F)

x67 + x53 + x43 + x29 + x24 + x12 + x6 + 3

           
54 30

4 2
66 42 6 6 6 3

x x
x.x x.x x x x

x x
       

 1166 6 1x x 

 954 6 1x x 

 742 6 1x x 
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 530 6 1x x 

         11 9 7 5 41 1
. 1 1 . 1 1 1x x

x x
         

   2
1 1 3    

1 1
1 1 1 3        x x

x x

1 1
– 4

             
x x

x x

3 3 4  

 2 2 3 

Sol
n

232.  
1

1x
x

            [  2(C) ]

3 1x  
52 46 32 26 21 15 6 3 4x x x x x x x x        

         17 15 11 9 7
3 3 3 3 31 1

x. x x. x x x x
x x

    

   5 2
3 3 3 4x x x   

         17 15 11 9 71 1
1 1 1 1 1x. x.

x x
          

     5 2
1 1 1 4     

1 1
1 1 1 1 4x x

x x
         

211  =  0

Sol
n

233. 

1 0ab b  

c 

0abc bc c   abc bc c       ....(i)

1 0 1bc c bc c                   .... (ii)

abc = –1

a 

0abc ac a   a ac abc      
= – (–1)

= 1

2 :-

1 0 1ab b   b ab     
1 0 1bc c   c bc     

1a ac 
Sol

n
234. a + b + c  = 20 .... (i)

 
1 1 1

30
a b c
   ....(ii)

 (i)  (ii) 

(a + b + c) 
1 1 1

a b c

      = 20×30

1 1 1 600        
a a b b c c

b c a c a b

597
a b b c c a

b a c b a c
     

Sol
n

235.  1
b c a c a b

a b c

  
  

 1
b c a b a c

a c b

  
  

2 2

 
bc c a ab b a c

ac b

    


    
 
b c a c a c a b a c

ac b

     


    
 

  


c a b – c – a b a c

ac b

1c a

ac b




1 1 1

a c b
 

1 1 1

a b c
 

Sol
n

236.  
x z

xw yz
y w
  

 2 2 2 2 2
2xy zw x y z w xyzw    
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2 2 2 2x y xyzw z w xyzw   

{xyzw = (xw)(yz) = y2z2}

{xyzw = (xw) (yz) = x2w2}

2 2 2 2 2 2 2 2x y y z z w x w   

   2 2 2 2 2 2y x z w x z   

  2 2 2 2x z y w  

Sol
n

237. a = b = c = 1 

, x = 
a

b+c
 = 

1

2

y = 
b

a+c
 = 

1

2

z = 
c

ba+
 = 

1

2

   xy + yz + zx + 2xyz  = 
1

4
+ 

1

4
+ 

1

4
 + 2 ×

1

8
= 1

 (d) 

Sol
n

238. 2 2 2 2x x x x     = x

2x x = x

3x  = x

 3x = x2

 x = 3

Sol
n

239. 
2

1

5 10x x 
  x2 +

5x + 10   x2 + 5x + 10

 = 0

 2x + 5 = 0

x = 
5

2



 x2 + 5x + 10 

=

2
5

2

 
 
 

+ 5 
5

2

 
 
  + 10

= 
25

4
 – 

25

2
 + 10 = 

15

4

2

1

5 10x x 
 = 

1

15 / 4
 = 

4

15

Sol
n

240. x + y = 1

 

22
1 1

x y
x y

          

1

2
x y 

 

22
1 1

x y
x y

          

2 2
1 1

2 2
2 2

            

= (2.5)2  + (2.5)2   = 6.25 + 6.25 = 12.5

Sol
n

241. pa = qb = rc = k ( )

p = k1/a, q = k1/b, r = k1/c

 
p

q
 = 

q

r
   pr = q2

k1/a . k1/c  = k2/b   k1/a+1/c = k2/b

1

a
 + 

1

c
 = 

2

b

1 1

a c

 
 

 
 .b = 2

Sol
n

242.  x2 (x + y + z) = 36 …(i)

y2 (x + y + z) = 46 …(ii)

 z2 (x + y + z) = 63 …(iii)

xy (x + y + z) = 111   2xy (x + y + z)  = 222 ... (iv)

yz (x + y + z) = 99    2yz (x + y + z) = 198  …(v)

zx (x + y + z) = 82    2zx  (x + y + z) = 164 …(vi)
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  (x + y + z) (x2 + y2 + z2 + 2xy + 2yz + 2zx) = 729
  (x + y + z) (x + y + z)2 = 729
  (x + y + z)3 = 729
  x + y + z = 9

 (i) 

9x2 = 36

x2 = 4

x = 2

Sol
n

243.  :

x = 
a – b

a+b
  

1

x
 = 

a+b

a – b

1

1

+x

x
 =

–

a+b +a – b

a+b a+b
 = 

a

b

 
1

1

y

y




 = 

b

c
  

1

1 z

z

  = 
c

a

 
1

1

x

x




 . 
1

1

y

y




 . 

1

1

z

z




= 

a

b
 × 

b

c
 × 

c

a
= 1

 :

a = –1, b = 2, c = – 3 

  x = –3, y = – 5    z = 
1

2

1

1

x

x




 . 
1

1

y

y




 . 

1

1

z

z




 = 

2

1
1

2

1
1

.
51

51
.

31

3–1











1
1

3
.

6

4–
.

4

2
– 

























Sol
n

244.  x = 5  y = z

x2 + y2 + z2 – (xy + yz + zx)

])–()–()–[(
2

1 222
xzzyyx 

 y = z 

2 21
[( ) ( ) ]

2
x z z x   

 21
2

2
   x z

= (x – z)2

  z = 0   ( )

2( )x z  2(5 0) 25  

Sol
n

245.  x + 2y + z = – 6   x + y + (y + z) = – 6

  x2 + 2y2 + z2 + 2yz

= x2 + y2 + (y + z)2

( x = y = y + z = – 2)

= (– 2)2 + (– 2)2 + (– 2)2

= 12

Sol
n

246.ax = bc … (i)

by = ac … (ii)

cz = ab …(iii)

 

ax by cz = a2 b2 c2

x = 2, y = 2, z = 2

1

x

x
+ 

1

y

y
 + 

1

z

z
= 

2

3
 + 

2

3
 + 

2

3
 = 2

Sol
n

247. 
x

a
 = 

y

b
 = 

z

c
 = k

  x = ak, y = bk, z = ck

x + y + z = k (a + b + c)

x2 + y2 + z2 + 2xy + 2yz + 2zx = k2 (a + b + c)2

2xy + 2yz + 2zx = k2 (a + b + c)2 – (x2 + y2 + z2)

 k = 
x

a
 

2(xy + yz + zx) = 

2

2

x

a
(a + b + c)2 – (x2 + y2 + z2)

xy + yz + zx = 
2 2 2 2 2 2

2

( ) ( )

2

x a+b+c a x y z

a
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Sol
n

248. 
x

y
 = 

z

w
 = k ( )

x = ky  z = kw

  
m m m m

–m –m –m –m

x + y +z +w

x + y +z +w

= 

m m m m m m

–m –m –m –m –m –m

k y + y +k w +w

k y + y +k w +w

= 
( 1) ( 1)

( 1) ( 1)

m m m m

–m –m –m –m

y k w k

y k w k

  

  

= 
( 1) ( )

( 1) ( )

m m m

–m –m –m

k y w

k y w

 

 

= 
( 1)( )

1 1 1
1

m m m

m m m

k y w

k y w

 
  
   

  

= 
( 1)( )

( 1) ( )
.

m m m

m m m

m m m

k y w

k y w

k y .w

 

 

= km ym wm = (kyw)m  =(k2y2w2)m/2

= (ky. y. w. kw)m/2  = (xyzw)m/2

Sol
n

249.
313 14 29x x   + 313 14 21x x–  = 10 …(i)

3
13 14 29x x   – 313 14 21x x–  = t …(ii)

(i)  (ii) 

   2313 14 29x x  –  2313 14 21x x  = 10 t

  13x3 – 14x + 29 – 13x3 + 14x + 21 = 10 t

  50 = 10 t

   t = 5

Sol
n

250. 

3x2 = by + cz … (i)

3y2 = cz + ax …(ii)

3z2 = ax + by …(iii)

 ax, bx  cz 

ax + 3x2 = ax + by + cz   x (a + 3x)= k  ( )

by + 3y2 = ax + by + cz    y (b + 3y)  =  k ( )

cz + 3z2 = ax + by + cz     z (c + 3z)   =  k ( )


3

a

a x
+ 

3

b

b y
 + 

3

c

c z

= 
3 2

ax

ax x
+ 

3
2

by

by y
 + 

3 2

cz

cz z

= 
ax

k
 + 

by

k
+ 

cz

k
= 

ax+by+cz

k
 = 

k

k
 = 1

2

x = y = z = 2  a = b = c = 3 

  
3

a

a x
 + 

3

b

b y
 +

3

c

c z
 = 

3

9
 + 

3

9
 + 

3

9
 = 

9

9
 = 1

Sol
n

251.x =  1/3
2 3a a b   +  1/3

2 3a a b 

b 

 b = 0 

x =  1/3
2a a  +  1/3

2a – a = 1/3(2 )a ,

 x3 –  2a = ?

x = (2a)1/3

x3 = 2a

x3 – 2a = 0

Sol
n

252. a = 
xy

x+y
    

1

a
 = 

1

x
 + 

1

y
…(i)

b =  
xz

x z
   

1

b
 = 

1

z
 + 

1

x
… (ii)

c = 
yz

y+z
       

1

c
 = 

1

y
 + 

1

z
…(iii)
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1

a
 + 

1

b
 + 

1

c
 = 2 

1 1 1

x y z

 
  

 

1

y
+ 

1

z
 = 

1

c

1

a
 + 

1

b
 + 

1

c
 = 2 

1 1

x c

 
 
 

 = 
2

x
 + 

2

c

2

x
 = 

1

a
 + 

1

b
 – 

1

c
 = 

bc+ca – ab

abc

x = 
2abc

bc+ca – ab

Sol
n

253. 

2 2 2

2 2 2 2 2 2

x a x b x c

b c c a a b

  
 

  
= 3

 a = b = c = 1 

  
1 1 1

3
2 2 2

x x x  
  

  x = 3

a = b = c = 1 

(a) a2 + b2  = 2

(b) a2 + b2 + c2 = 3

(c) a2 – b2 – c2 = –1

(d)  a2 + b2 – c2 = 1

 (b) 

Sol
n

254.  : (  –131 )

Sol
n

255.  a + b + c + d = 4

  (a + 1) + (b + 1) + (c + 1) + (d + 1) = 8

,  a + 1 = b + 1 = c + 1 = d + 1 = 2

,  (a + 1) (b + 1) (c + 1) (d + 1)  24 = 16

Sol
n

256. x + y + z = 1

1 1 1
–1 –1 – 1

x y z

    
        

1

3
x y z  

1 1 1
–1 –1 – 1

x y z

    
          

= (2)(2)(2) = 8

Sol
n

257. (a + b + c) 
1 1 1

a b c

 
  

 

= 1+ 
a

b
 + 

a

c
 + 

b

a
 + 1 + 

b

c
 + 

c

a
 + 

c

b
 + 1

= 3 + 
a b

+
b a

 
 
 

 + 
b c

+
c b

 
 
 

 + 
c a

+
a c

 
 
 

  
a

b
 = x , 

b

c
 = y, 

c

a
 =  z

= 3 + 
1

x
x

 
 

 + 
1

y
y

 
 

 
+ 

1
z

z

 
 

 

 = 3 + 2 + 2 + 2 = 9

(   x + 
1

x
 = 2  x )

:–2

(a + b + c) 
1 1 1

a b c

 
  

    a = b = c

 = (3a) 
3

a

 
 
 

=  9

Sol
n

258. 
2 2 2( 1) ( 1) ( 1)a a b b c c

abc

     

= 

2( 1)a a

a

 
. 

2( 1)b b

b

 
 . 

2( 1)c c

c

 

= 
1

1a
a

 
  

  . 
1

1b
b

 
  

  . 
1

1c
c

 
  

 

 = (2 + 1) (2 + 1) (2 + 1) = 27



107

 : 2

a = b = c = 1

 = 27

Sol
n

259. x = 
1

2

9 8

8 9

 
  
 

 = 
1

2

9 8

8 . 9

 
  
 

= 
1

2
 

1

2 2 .3

 
  
 

 = 
1

12 2

2

2

18 1

1

x

x x



 
 = 

1
18 1

288

1 1
1

28812 2



 

289
18

288

1 289

28812 2


=

17
18

12 2
1 17

12 2 12 2





= 
18 17

18


 = 17

Sol
n

260. 10 24 40 60    = a + b + c

 10 + 24  + 40  + 60 = a + b + c + 2 ab  +

2 bc + 2 ca

  10 + 2 2 . 3  + 2 2 . 5  + 2 5  . 3  = a + b

+ c + 2 a  . b  + 2 a . c + 2 c . b

a  = 2    a = 2

b  = 3    b = 3

c  = 5    c = 5

  a + b + c = 10

Sol
n 

261.  x + 
1

x
 = 2a    y + 

1

y
 = 2c

1 1
4acx y

x y

  
    

  

xy + 
x

y
+ 

y

x
 + 

1

xy
 = 4ac …(i)

x – 
1

x
 = 2b  &  y – 

1

y
= 2d

1
x

x

 
 

 
 

1
y

y

 
 

 
 = 4bd

xy – 
x

y
– 

y

x
 + 

1

xy
 = 4bd …(ii)

 (i)  (ii) 

2xy + 
2

xy
 = 4ac + 4bd

xy +
1

xy
 = 2 (ac + bd)

Sol
n

262. 3s = (a + b + c)

(s – a) + (s – b) + (s – c) = 0

(s–a)3 + (s–b)3 + (s–c)3 – 3 (s–a) (s–b) (s–c) = 0 ..(i)

 (i)  (s – a), (s – b), (s – c) a,

b,  c 

,  (i) 

a3 + b3 + c3 – 3abc = 0

s = 0 

a + b + c = 0

 a3 + b3 + c3 – 3abc = 0

a, b, c – a, – b, – c 

(– a)3 + (– b)3 + (– c)3 – 3 (– a) (– b) (– c) = 0

  – a3 – b3 – c3 + 3abc = 0

  – (a3 + b3 + c3 – 3abc) = 0
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Sol
n

263. a = 1, b = 2, c = 3 

 a (b – c)3 + b (c – a)3 + c (a – b)3

=    1 (2 – 3)3 + 2 (3 – 1)3 + 3 (1 – 2)3

=     – 1 + 16 – 3 = 12

a = 1, b = 2, c = 3 

  (a)   3abc = 18

  (b) (a – b) (b – c) (c – a) = 2

  (c)  (a – b) (b – c) (c – a) (a + b + c) = 12

  (d)  (a + b) (b + c) (c + a) (a + b + c) = 360

 (c)  

Sol
n

264.  a =0,  b = 1, c = 2 

a4 (b2 – c2) + b4 (c2 – a2) + c4 (a2 – b2)

=  0 + 1 (4) + 16 (– 1) = –12

a =0,  b = 1, c = 2 

 (a)  3a2b2c2  = 0

 (b) (a2 – b2) (b2 – c2) (c2 – a2) = 12

 (c)  – (a2 – b2) (b2 – c2) (c2 – a2) = –12

 (d)   (a2 + b2) (b2 + c2) (c2 + a2) = 20

 (c) 

Sol
n

265. a = 1, b = 2, c = 3 

a (b – c)2 + b (c – a)2 + c (a – b)2 + 8abc

= 1 (– 1)2 + 2 (2)2 + 3 (–1)2 + 8 (1) (2) (3)

= 1 + 8 + 3 + 48 = 60

a = 1, b = 2, c = 3 

 (a)   (a + b) (b + c) (c +a) = 60

 (b)   (a – b) (b – c) (c – a) = 2

 (c)    0

 (d)    abc = 6

 (a) 

Sol
n

266. a = 1, b = – 2, c = 3 

(bc + ca + ab)3  – b3c3 – c3a3 – a3b3

=  ( – 6 + 3 – 2)3 – (– 8) (27) – (27) (1) – (1)(– 8)

= –125 + 216 – 27 + 8 = 72

a = 1, b = – 2, c = 3 

 (a)  3abc (a + b) (b + c) (c + a) = 72

 (b)  (a + b) (b + c) (c + a) = –4

 (c)  (a – b) (b – c) (c – a) = – 30

 (c)  24 abc = –144

 (a) 

  (x + y + z)3 = x3 + y3 + z3 + 3 (x + y) (y + z) (z + x)

  (bc + ca + ab)3 – b3c3 – c3a3 – a3b3

  b3 c3 + c3a3 + a3b3 + 3 (bc + ca) (ca + ab) (bc + ab)
– b3c3  – c3a3 – a3b3

  3 (bc + ca) (ca + ab) (bc + ab)

  3abc (a + b) (b + c) (c + a)

Sol
n

267.  a = 1, b = – 2, c = 3 

= (a + b + c)4 – (b + c)4 – (c + a)4 – (a + b)4 + a4 + b4 +

c4

 = (1 – 2 + 3)4 – (– 2 + 3)4 – (3 + 1)4 – (1 – 2)4 + (1)4 + (– 2)4  +

(3)4

 = 16 – 1 – 256 – 1 + 1 + 16 + 81 =  – 144

a = 1, b = – 2, c = 3 

 (a)  12 abc (a + b + c) =  – 144

 (b) abc (a + b + c) =  –12

 (c)   2

 (d) abc =  – 6

 (a) 

Sol
n

268. a = 1, b = 2, c = 3 

        
2 2 2 2 2 2 2 2 2a b c b c a c a b

a b a c b c b a c a c b

     
 

     

        
1 4 9 4 9 1 9 1 4

1 2 1 1 2 1

     
  

   

12 6 4

2 1 2

 
  


= –6 + 6 + 2 = 2

Sol
n

269.   a + b + c = 0

     a = 1, b = –1, c = 0 

 
 

 
 

4 4 4

2 2 2 2 2 2

2 2 1 1 0
4

1 0 0

   
  

  

a b c

a b b c c a

Sol
n

270.   22

2

1 1
5 5 2 23x x

x x
       …(i)

 33

3

1 1
5 5 3 5 110x x

x x
                …(ii)
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 (i) (ii) 

2 3

2 3

1 1
23 110x x

x x
    

2 3

3 2

1 1
133x x

x x

            

3

2

1
8 133x

x
  

3

2

1
133 8 125x

x
   

Sol
n

271.  
1 2 3

2 3
2 3 2 3

a


   
 

1 2 3
2 3

2 3 2 3
b


   

 

  a + b = 4, a – b = 2 3     ab = 1

2 27 11 7a ab b   2 27 11a b ab  

  7 11a b a b ab   

  7 4 2 3 11 11 56 3   

Sol
n

272.  
1

2x a
a

 

2 1
4 2x a

a
  

2 1
4 4 2 4x a

a
    

 
2

2 1
4 1x a

a

 
    

 2 1 1
1

2
x a

a

 
    

2

2

1 1

1 2

1 1 1 11
2 2

a
x a

x x a a
a a

 
  


             

1 1

1 1 2

a a
a a

a a
a a a

 
 

  
1

2

a 


a = 1 

2 1 1 1x x   

 
2

2

1 0
0

1 01

x

x x


 

 

 (a) 
1

0
2

a 
  (a = 1 )

 (a) 

Sol
n

273.  

3

2

1 6

1

x
x

xx


 




3

2

1 6

1

x
x

xx


 




3 3

2

1 6

1

x x x

xx

  




    
1 6

1 1

x

x x x




 

1 6

1x x




2

1 6

1 2 xx x


 



110  Play with Advanced Maths

26 6 –12x x x 

6x2 – 13x + 6 = 0

x 

6
6 13 0x

x
  

1
6 13x

x

    

1 13

6
x

x
 

Sol
n

274. 
10

3

x y

y x
 

10 10 10

3 3

x y

xy xy


  

3  9xy xy  

x = 9, y = 1

x + y = 10

 2 4 100 36 8x y x y xy      

  x = 9,  y = 1

Sol
n

275.  
6 3 . 2

3 2 3 2
x  

 

2

3 3 2

x




3 2 2 3

– 3 – 3

x

x

 
 ...(i)

 
3

2 3 2

x




2 2 3 2

– 2 – 2

x

x

 
                                  ...(ii)

(i) (ii) 

3 2 2 2 3 2 3 2
– –

– 3 – 2 – 3 – 2

x x

x x

   


= 
2 2 3 2 3 2

–
3 2

 


– 4 – 6 6 6

6

 


2 2

36
 

Sol
n

276. 
1

( 1)( 2) 0
( 1)

x x
x x

   


(x2 + x)(x  + 2) (x – 1) +1 = 0

(x2 + x)(x2  + x – 2) +1 = 0

 't' = (x2 + x) 

(t) (t – 2) + 1= 0  t2  – 2t + 1 = 0

(t – 1)2 = 0  t = 1

 x2 + x = 1

Sol
n

277. 2 2 84x xy y  

(x2 + x)(x  + 2) (x – 1) +1 = 0 …(i)

– 6x xy y  …(ii)

 6x y xy  

2 2 2 36 12x y xy xy xy    
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2 2 36 12x y xy xy   

84 36 12 xy 

12 84 –36 48xy  

4 16xy xy  

4xy    (ii) 

– 4 6x y 

10x y                                     ...(iii)

2( – ) ( ) – 4 100 – 64 6   x y x y xy    ...(iv)

(iii)  (iv)

x = 8, y = 2

x
3
  + y

3
=  512 +  8  = 520

Sol
n

278. 2 2– 19x xy y  …(i)

4 2 2 4 931x x y y   …(ii)

4 2 2 4 2 22 – 931x x y y x y  

2 2 2 2( ) – ( ) 931x y xy 
2 2 2 2( ) ( – ) 931x y xy x xy y   

 
2 2 931

49
19

x y xy    …(iii)

 (ii)  (iii) 

 2 22 19 49 68x y   

2 2 34x y  …(iv)

(iii)  (i) 

2 49 19 30xy    …(v)

 (iv)  (v) 

 2 2 2 30 34   x y xy

 2
64x y    x + y = 8 …(vi)

(iv)  (v) 

2 2 2 34 30x y xy   

 2 4 – 2   x y x y ....(vii)

 (vi)  (vii) 

x = 5, y = 3

 2 22 3 2 25 3 9 77x y     

Sol
n

279.    2 2 2 2 2x y z x y z xy yz zx       

 2 2 2a a xy yz zx   

  0xy yz zx  

       3 3 3 2 2 23x y z xyz x y z x y z xy yz zx          

 3 2 33 0a xyz a a a   

3xyz = 0  xyz = 0
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(Trigonometry)

(Triangle) (Geometry)

(Right angle triangle) (Quadrant)

h > p, b

 = sin  = 
p

h
  cosec  = 

h

p
1

 = cos  = 
b

h
  sec  = 

h

b
1

 = tan  = 
p

b
  cot  = 

b

p

 sin θ . cosec θ  = 1

 cos θ . sec θ  = 1

 tan θ . cot θ  = 1

sin θ = 
1

cosec θ
 cosec θ =

θsin

1

  cos θ = 
1

sec θ
 sec θ =

1

cos 

tan θ = 
θcot

1
 cot θ =

θtan

1

tan θ = 
sin θ

cos θ
 cot θ =

θsin

θcos

 

90º
+y-

0º
+x-axis

180º
–x-axis

–y-
270º

II

90º + 

180º – 

I

0º 

360º+

+ 

  

90º –

270º 

360º–  

0º 

+ 

+ 
IV

180º 

270º –   

III

+ 


 







–




180°

–x-

0°

+x-

      – 

    < 90º

I   

IIII

p

p -ve

bb

(Always +ve)

–y-

+y-

– -x + -x

12
(Trigonometry)
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p

  
h

p
sin    cos (90º – ) = sin 

 90° 

,  

(90° – 

90° 

 90º, 270º ........... (90° ) 

 0º, 180º,  360º .........(90° ) 

sin θ cosθ     cosθ sin θ

tanθ cot θ     cot θ tan θ

sec  cosec    cosec  sec

e.g. (i) sin (–) = sin (0 – ) = – sin 

(  (0°–) IV  IV sin –ve 

(ii) cos (–) = cos (0 – ) = cos 

(  (0°–) IV  IV  Cos +ve 

(iii) tan (–) = tan (0 – ) = –tan 

(  (0°–) IV  IV tan –ve 

cosec(–– cosec 

    sec(–sec 

cot(–– cot 

sin (90º–) = cos  cos(90º – sin

tan(90º – ) = cot   cot(90º –   tan

sec(90º – )= cosec   cosec(90º – ) = sec

sin(90º + ) = cos   cos(90º + ) = – sin

tan(90º + ) = – cot   cot(90º + ) = – tan

sec(90º + ) =–cosec  cosec(90º + ) = sec

sin(180º –  sin cos(180º – ) = – cos

tan(180º – – tan  cot(180º – ) = – cot

sec(180º–)–sec  cosec(180º – ) = cosec

sin(180º + ) – sin  cos(180º + ) = – cos

tan(180º + ) = tan cot(180º + ) = cot

sec (180º + ) = – sec  cosec (180º + ) = – cosec

sin(270º –– cos  cos(270º – = – sin

tan(270º – = + cot  cot(270º –+ tan

cosec(270º – = – sec  sec(270º – = – cosec

sin(270º + = – cos  cos(270º + = + sin

tan(270º + = – cot  cot(270º + = – tan

cosec(270º + = – sec  sec(270º + = + cosec

sin(360º –  = – sin  cos(360º – = cos

 tan(360º – = – tan  cot(360º – = – cot

cosec(360º – = – cosec  sec(360º – = sec

sin(360º +  = sin  cos(360º + = cos

tan(360º +  = tan   cot(360º + = cot

cosec(360º + = cosec   sec(360º + = sec
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 0° 30° 45° 60° 90°

sin 0
1

2

1

2

3

2
1

cos 1
3

2

1

2

1

2
0

tan 0
1

3
1 3 

cot  3 1
1

3
0

sec 1
2

3 2 2 

cosec  2 2
2

3
1

Ex 1.
     
     

sin 270 θ .cos 360 θ .tan 170 θ
?

cos 180 θ .sin 270 – θ .cot 260 θ

    


    

Sol
n

=
 
 

– cosθ.cosθ.tan 180º θ –10º

– cosθ. – cosθ.cot 270º θ –10º




   
 

–1 tan θ –10º
= = 1

–tan θ –10º

Ex 2. sin1125º = sin(3 × 360º + 45º)

= sin 45º = 
1

2

Ex 3. cot780º = cot(2 × 360º + 60º)

= cot60º = 
1

3

Ex 4. tan225º = tan(180º + 45º)

= tan45º = 1

Ex 5. cos120º = cos(90º + 30º)

= – sin30º =
1

–
2

Ex 6. cosec(1020º) = cosec(3 × 360º – 60º)

= – cosec60º = 
2

–
3

0º 30º 45º 60º 90º

sin 0 ..........  ........1

cos 1 ..........  ........0

,  – 

(1)  > 

sin > sin  cos < cos 

(2)   < 

sin < sin  cos > cos 

(3) 0 < 45º    0 45º

 cos > sin    cos sin 

(4)  45º < 90º    45º 90º

  cos < sin  cos sin 

Ex 7. cos10º – sin10º

(i) +ve (ii) –ve

(iii) 0 (iv) 1

Sol
n
 10º  0º < 45º 

 cos> sin cos10º> sin10º

 cos10 – sin10 0   

 , cos10º – sin10º 

Ex 8.  ,  > .

(90º <    < 180º) 

(a) sin > sin (b) sin < sin

(c) cos > cos (d) cos < cos

Sol
n

 90º + 
1 
  90º + 

2

 > 

  90º + 
1 
> 90º + 

2


1
 > 

2

  cos 
1
 < cos 

2

cos 90º < cos 90º

sin < sin

,
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1 

> 
2

  sin
1
 > sin

2

sin90º > sin90º

 cos>  cos yx  yx  

   cos< cos

(b)  (d) 

1

0°

3π
2

2

Cosa

π

π

π
α > β ( < α, β <π)

2

Cosα < Cosβ

1

0° π

2

Sina

π

π
α > β ( < α, β <π)

2

Sinα < Sinβ

Type - 1

1.  tan.tan = 1  + = 90º

2.  sin.sec = 1  + = 90º

3.  cos.cosec = 1  + = 90º

4.  cot.cot = 1  + = 90º

5.  sin.cosec = 1  + = 180º

: 1. tan.tan = 1

 tan
1

tanβ
 tancot

 tan= tan(90º – )

 90º –   90º

Ex 9.  tan2. tan4 = 1 sin 2 + cos 4 

Sol
n

  2 + 4 = 90º

  6 = 90º

 = 15º

sin2 + cos4sin30º + cos60º 
1 1

2 2
  = 1

Ex 10. sin (x + y).sec (x – y) = 1  tan
2
x + sin

2
x

+ sec
2
x 

Sol
n
   x + y + x – y = 90º

 2x = 90º

  x = 45º

tan
2
x + sin

2
x + sec

2
x = tan

2
45º + sin

2
45º + sec

2
45º

1 7
1 2

2 2
   

Ex 11.  cos(2 + 10º).cosec(– 40º) = 1  

Sol
n

  2+ 10º + – 40 = 90º

  3= 90º + 30º

 = 40º

Ex 12.  tan15º.tan25º.tan45º.tan65º.tan75º 

Sol
n tan15°.tan25°.tan45°.tan65°.tan75°

1

1

= tan45º = 1

Ex 13. tan1º.tan2º....................tan89º = ?

Sol
n

 tan1º.tan89º =1

 tan2º.tan88º =1 
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tan 45º = 1

  tan1º.tan2º....................tan89º =1

(Basic Identity) :

p

 1: 

 h
2
 = p

2
 + b

2  
 

 
h

2 
 


2 2 2

2 2 2

h p b

h h h
 

 1 = sin
2 + cos

2

 2: 

 h2
 = p

2
 + b

2   
b

2 


2 2 2

2 2 2

h p b

b b b
 

 sec
2 = tan

2+ 1

 3: 

 h
2
 = p

2
 + b

2   
p

2 


2 2 2

2 2 2

h p b

p p p
 

 cosec
2 = 1 + cot

2

(1). sin2
θ  + cos2

θ  = 1

sin2
θ  = 1– cos2

θ   cos2
θ  = 1 – sin2

θ

(2). sec2
θ – tan2

θ  = 1

sec2
θ = 1+tan2

θ   tan2
θ  = sec2

θ  –1

cos((3). cosec2
θ  – cot2

θ  = 1

cosec2
θ  = 1+cot2

θ  cot2
θ  = cosec2

θ  – 1

 1 : sin2 + cos2 = 1

(A).

Ex.14.   sin + cos = 
7

5
  sin.cos 

Sol
n

sin + cos = 
7

5
  ( )

sin
2 + cos

2+ 2sincos
49

25


2sin cos 
49

–1
25


25

24


sin.cos = 
12

25

     

     
3 4 7

sin θ cosθ
5 5 5

   

     sin .cos  =
3 4 12

5 5 25
 

Ex 15.  sin + cos
13

17
 sin.cos 

Sol
n

sin + cos
13

17
 )

sin
2 + cos

2 + 2sincos 289

169
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2sincos
289 120

–1
169 169

 

sin.cos 
60

169


   

   sin+ cos = 
5

13
 + 

12

13
 = 

17

13

      sin . cos =
5 12 60

13 13 169
 

Ex 16.  cos
4– sin

4
13

2
 cos

2– sin
2

Sol
n
  cos

4– sin
4

13

2

(cos
2– sin

2(cos
2+ sin

2) =
13

2

cos
2– sin

2
13

2
 

cos
2– sin

2
13

15

Ex 17.  k = (1 – sin).(1 – sin).(1 – sin) = (1 +

sin).(1 + sin).(1 + sin) k = 

Sol
n
  k = (1 – sin).(1 – sin).(1 – sin) …(i)

       k =  (1 + sin).(1 + sin).(1 + sin) …(ii)

(i)  (ii) 

k
2
= [(1 – sin)(1 + sin)].[(1 – sin)(1 + sin)][(1

– sin)(1 + sin)]

 k
2
= (1– sin

2)(1 – sin
2)(1 – sin

2)

k
2
= cos

2.cos
2.cos

2

k =  cos.cos.cos

 , ,   , ,  < 90º  , ,  

,  k = (+ve) cos.cos.cos

Ex 18.  
cos α

cosβ
m   

cos α

sinβ
n  (m

2
 + n

2
) cos

2

Sol
n

 cos= m cos …(i)

 cos= n sin …(ii)

(i)  (ii) 

m cos= n sin

m
2
 cos

2 = n
2 

sin
2

m
2
 cos

2 = n
2
 (1 – cos

2)

(m
2
 + n

2
) cos

2= n
2

Ex 19.  
cos α

cosβ
m    

sin α

sin β
n  (m

2
 – n

2
) cos

2

Sol
n
cos= m cos …(i)

 sin= n sin …(ii)

(i)  (ii) 

cos
2 + sin

2= m
2 

cos
2 + n

2 
sin

2
1 = m

2 
cos

2 + n
2 
(1 – cos

2
m2 

cos
2 + n

2 
– n

2 
cos

2
(m

2
 – n

2
) cos

2= 1 – n
2

Ex 20.  tan= n tan   sin= m sin
cos

2

Sol
n
  tan= n tan

sin α sin β

cos α cosβ
n              (sin= m sin )



118  Play with Advanced Maths

  
sinβ sin β

cos α cosβ

m n


 m cos= n cos …(i)

 : m sin= sin …(ii)

(i)  (ii) 

m
2
 cos

2+ m
2
 sin

2= n
2
 cos

2+ sin
2

m
2cos

2+ sin
2 = n

2
 cos

2+ (1 – cos
2

m
2
 = n

2
 cos

2+ 1 – cos
2

m
2
 – 1 = cos

2(n2
 – 1)

cos
2

α  = 

2

2

1

1

m

n





Ex 21.  
sin A 3

sin B 2
      

cos A 5

cosB 2


  5 tan
2
A + tan

2
B 

Sol
n sin A 3

sin B 2
      2sinA = 3 sinB …(i)

cos A 5

cosB 2
      2 cosA = 5 cosB …(ii)

(i) (ii)

4sin
2
A + 4cos

2
A = 3sin

2
B + 5cos

2
B

4(sin
2
A + cos

2
A) = 3sin

2
B + 5(1 – sin

2
B)

4 = 3sin
2
B + 5 – 5sin

2
B

4 = 5 – 2sin
2
B

2sin
2
B = 1

sinB = 
1

2
 = sin45º

B = 45º

tan A 3

tan B 5
  (  (i)  (ii) 

tanA 3

tan45 5o
     

3
tan A

5


  5tan
2
A + tan

2
B = 5 

2

5

3











+1 = 1

5

3
5  = 4

(B). a sin + b cos  = c

b sin  – a cos  = d  or a cos  – b sin  = d

 a
2
 + b

2
 = c

2
 + d

2
                 ( )

:

 a
2
sin

2
 + b

2
cos

2
 2absin cos  b

2
sin

2
 +

a
2
cos

2
 – 2absin cos  = c

2 d2

  a
2
(sin

2
 + cos

2
  b2

(sin
2
 + cos

2
  = c

2 d2

  a
2 b2

 = c
2 d2

Ex 22.  a sin+ b cos= c  a cos – b sin= 

(i) 2 2 2a b c  

(ii) 2 2 2–a b c 

(iii) 2 2 2–a b c 

(iv)

Sol
n 

asin+ b cos= c … (i)

a cos – b sin= d ( ) … (ii)

(i)  (ii) 

 a
2
 + b

2
 = c

2
 + d

2

 a
2
 + b

2
 – c

2
 = d

2

 2 2 2d a b c   

Ex 23.   p sin+ q cos= 3  q sin – p cos= 2,

 p
2
 + q

2
 

Sol
n

p sin+ q cos= 3

 q sin – p cos= 2

  p
2
 + q

2
 = 3

2
 + 2

2

  p
2
 + q

2
 = 13

Ex 24.   3sin + 5cos= 3  5sin – 3cos

(a) ± 5 (b) ± 3

(c) ± 4 (d) ± 16
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Sol
n

3sin + 5cos= 3

 5sin – 3cosx

  3
2
 + 5

2
 = 3

2
 + x

2 
   x

2 
 = 5

2 
 = 25

  x = ± 5

(C). sin+ cos= x

sin – cos= y

2 = x
2
 + y

2
           ( )

Ex 25.  sin+ cos= x  sin– cos

(a)  22 – x (b)  22 x

(c)  24 – x (d)  24 x

Sol
n

 sin+ cos= x

 sin– cos= y ( )

        

 2 = x
2
 + y

2

   2 – x
2
 = y

2

  22 –y x 

Ex 26.  sin+ cos = 2 sin  sin– cos 

Sol
n

 sin+ cos = 2 sin

 sin– cos = x ( )

2 = ( 2 sin)
2 
+ y

2

2 = 2sin
2 + y

2

2 – 2sin
2 = y

2

 y
2
 = 2(1 – sin

2)

y
2
 = 2cos

2

 cos2 y

Ex 27.  sin+ cos= 
17

13
 sin– cos

Sol
n



2
217

2
13

y
   
 


2289

2 –
169

y


13

7

169

492  y y

   

 sin– cos
13

7

13

5

13

12
or

13

12

13

5
   

(   (–) 

Ex 28.  sin– cos=
7

17
  sin+ cos

Sol
n

17

8

15

 sin+ cos
15 8

17 17
 

23

17


(  (+) 

)

Ex 29.  x sin+ y cos= 2  x sin– y cos= 0

(i) x
2 

+ y
2
 = 4 (ii) x

2
 + y

2
 = 1

(iii) 2 2

1 1
1

x y
  (iv) 2 2

1 1
4

x y
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Sol
n

x sin– y cos= 0    x sin= y cos
x sin+ x sin= 2

2x sin = 2     x sin= 1   
1

sin θ =
x

  …(i)

y cos= x sin1 
1

cosθ =
y

   …(ii)

(i)  (ii)  

   2 2

1 1
1

x y
 

 (iii) 

 Ex 30.  x sin
3+ y cos

3= sin.cos

   x sin – y cos = 0  x
2
 + y

2 
= 

Sol
n
. x sin – y cos = 0

x sin= y cos i
x sin . sin

2 + y cos
3 = sin. cos ii

x sin= y cos (ii) 

y cos . sin
2 + y cos

3 = sin. cos
y cos[sin

2+ cos
2] = sincos

y cos= sincos

y = sin                        [   (i)  ]

x = cos

  x
2
 + y

2
 = cos

2+ sin
2

 x
2
 + y

2
 = 1

Ex 31.  
sin θ cosθ

x y
   sin– cos

(i) x – y (ii) x + y

(iii) 2 2

–x y

x y
(iv) 2 2

–

–

x y

x y

Sol
n
.   

sin θ

cosθ

x

y


 sin= kx ...(i)

   cos = ky ...(ii)

(i)  (ii) 

  sin
2+ cos

2= k
2
x

2
 + k

2
y

2

  1 = k
2
(x

2
 + y

2
)

  
2 2

1
k

x y




sin– cos =  k(x – y)   
2 2

–x y

x y





sin θ

cosθ

x

y
  tan θ

x

y


         

2 2 2 2
sin θ – cosθ –

x y

x y x y


 
  2 2

–x y

x y




Ex 32.  10 sin
4+ 15 cos

4 = 6  27 cosec
6 +

8sec
6

Sol
n
. 10 sin

4+ 15 cos
4 = 6

cos
4

10tan
4 + 15 = 6 sec

4

10tan
4 + 15 = 6(1 + tan

2)
2

10tan
4 + 15 = 6 + 6tan

4 + 12tan
2

4tan
4 – 12tan

2 + 9 = 0

(2tan
2 – 3)

2
 = 0

22 tan 3  

 3
tan α

2
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25 5
cosec cosec

3 3
    

25 5
Sec Sec

2 2
    

 27(cosec
2)

3
 + 8(sec

2)
3

= 

3 3
5 5

27 8
3 2

       
   

= 
125 125

27 8
27 8

  

=125 + 125 = 250

 sin
2+ cos

2 = 1  

 10 sin
4+ 15 cos

4 = 6


4 410 15

sin α cos α 1
6 6

 

2 2 2 25 5
sin α .sin α cos α .cos α 1

3 2

1 1

           

 

 sin
2+

cos
2 = 1 

: sin
2  

5

3
 cos

2

5

2

sin
2

3

5
 cos

2
2

5

 sin
2  cos

2

, 27cosec
6 + 8sec

6=    3 3
2 227 cosec α 8 sec α

= 

3 3
5

27 8
3 2

      
   

  = 
125 125

27 8
27 8

  

= 125 + 125 = 250

Ex 33.    15sin
3+ 20cos

3= 12  10sin +

15cos

Sol
n
. 15sin

3+ 20cos
3= 12


15

12
sin

3
20

12
cos

3

2 25 5
sin sin cos cos 1

4 3

1 1

             

 

 sin
2+

cos
2 = 1 

sin   
5

4
  cos 

5

3


2 16

sin α
25

    
2 9

cos α
25



sin
2  cos

2

 
4

sin α
5

   
3

cos α 
5



10sin + 15cos=
4 3

10 15
5 5

  

           = 8 + 9 = 17

Ex 34.    sin+ sin
2= 1  cos

12+ 3cos
10+

3cos
8+ cos

6+ 4 
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Sol
n
. sin+ sin

2= 1  sin = 1 – sin
2

  sin = cos
2               ( )

= cos
12+ 3cos

10+ 3cos
8+ cos

6+ 4

= (cos
2)

6 
+ 3(cos

2)
5
+ 3(cos

2)
4
+ (cos

2)
3
+ 4

= sin
6 + 3sin

5 + 3sin
4 + sin

3 + 4

= sin
6 + 3sin

2sinsin
2 + sin + sin

3 + 4

=  3
2sin θ sin θ 4 

= 1 + 4 = 5

Ex 35.  sin+ sin
2+ sin

3= 1  cos
6–

4cos
4+ 8cos

2

Sol
n
. sin+ sin

2+sin
3= 1

sin + sin
3 = 1 – sin

2

sin(1 + sin
2) = cos

2

sin(1 + 1 – cos
2) = cos

2

sin(2 – cos
2) = cos

2

sin
2(2 – cos

2)
2
 = cos

4

sin
2(4 + cos

4 – 4cos
2) = cos

4

(1 – cos
2) (4 + cos

4 – 4cos
2) = cos

4

4+cos
4–4cos

2–4cos
2–cos

6+4cos
4=cos

4

4 – 8cos
2 – cos

6 + 4cos
4 = 0

cos
6–  4cos

4 + 8cos
2 = 4

 :  sec
2= 1 + tan

2 



Ex 36.  sec
2 + tan

2= 7  sin, cos  tan

( ).

Sol
n
. sec

2 + tan
2= 7 … (i)

sec
2 – tan

2 = 1   ( ) … (ii)

 (i)  (ii) 

2sec
2= 8   sec

2 = 4 sec = 2 = Sec 60°

 = 60°

cos= cos60º
1

2


sin = sin60º
3

2


tantan60º = 3

Ex 37.    2sec
2+ tan

2 = 17  cot 

Sol. 2sec
2+ tan

2 = 17

2(1 + tan
2  + tan

2  = 17

3tan
2 = 17 – 2 = 15

tan
2 = 5

tan = 5

cot θ  = 
θtan

1
= 

5

1

Ex 38. tan
2 = 1 + 2 tan

2 2 cos – cos

Sol
n
. tan

2 = 1 + 2 tan
2 ( )

sec
2 – 1 = 1 + 2(sec

2 – 1)

sec
2 – 1 = 1 + 2sec

2 – 2

sec
2 – 1 = 2sec

2 – 1

sec
2 = 2sec

2

sec = 2 sec

1 1
2

cosα cosβ

 
   

cos= 2 cos

2 cos– cos=  0

= 45º  = 
tan

2  = 1 + 2tan
2

= 45º  =   2 cos – cos

 2 cos45º – cos–  1 = 0

Ex 39.   tan
2 + cot

2= 14  sec. cosec

Sol. tan
2 + cot

2= 14  ( )

tan
2 + cot

2 + 2 = 16

(tan + cot)
2
 = 16
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tan+ cot = 4

sin θ cosθ
4

cosθ sin θ
   

2 2sin θ cos θ
4

sin θ.cosθ




1
4

sin θ.cosθ
  sec.cosec= 4

tan
2 + cot

2= 14

sec
2 – 1 + cosec

2 – 1 = 14

sec
2 + cosec

2 = 16

2 2

1 1
16

cos θ sin θ
 

2 2

2 2

sin θ cos θ
16

sin θcos θ




2 2

1
16

sin θ cos θ


1
4

sin θ cosθ


sec.cosec= 4

(B). sec
2– tan

2 = 1

(sec+ tan) (sec– tan) = 1

1
secθ tan θ

secθ – tan θ
   or

1
secθ – tan θ

secθ + tan θ


sec+ tan= x,  sec– tan= 
1

x

2sec =
1

x
x

  2tan =
1

–x
x

2 1
secθ

2

x

x


 

2 –1
tan θ

2

x

x


Ex 40.   sec+ tan= 5  sin
Sol

n
.   sec+ tan= 5

  sec – tan =
1

5

       2sec =
26

5
       sec =

13

5

  sin=
12

13
                       

2 213 5 12 



13

5

Ex 41. tan
2= 1 – e

2
 sec + tan

3.cosec

(a)  3/2
21– e (b)  1/2

21– e

(c)  3/2
22 – e (d)  1/2

22 e

Sol
n
. tan

2= 1 – e
2


3

3

3

sin θ
secθ+tan  θ.cosec θ secθ .cosecθ

cos θ
 

= 

2

2

sin θ sinθ
secθ . .cosecθ

cosθcos θ


= sec+ tan
2.sec 1eccos.sin  

= sec[1 + tan
2]

=  2tan1 .[1 + tan
2]

= (1 + tan
2)

3/2

= (1+1 – e
2
 )

3/2

= (2 – e
2
 )

3/2

(C). a sec+ b tan= c

b sec+ a tan= d

           a
2
 – b

2
 = c

2
 – d

2       
( )

a sec– b tan= c

b sec– a tan= d   a tan  – b sec= d

a
2
 – b

2
 = c

2
 – d

2        
( )
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:

 a
2
sec

2 + b
2
tan

2  2absectan – b
2
sec

2 –

a
2
tan

2– 2absectan = c
2 

–d2

  a
2
(sec

2– tan
2– b2

(sec
2– tan

2 = c
2 

–d2

  a
2– b2

 = c
2 

–d2

Ex 42.   p sec– q tan=10  p tan – q sec= 8

 p
2
– q

2
 + 4 

Sol
n
.  p sec– q tan= 10

 p tan– q sec= 8

( )

p
2
 – q

2
 = 10

2
 – 8

2

p
2
 – q

2
 = 36  ( )

p
2
 – q

2
 + 4 = 40

Ex 43.  
1

secθ
4

a
a

   
1

tan θ
cosθ



(i) a (ii) 2a

(iii) 3a (iv) 4a

Sol
n
.

1
secθ

4
a

a
 

2
2 1

tan θ sec θ – 1 1
4

a
a

       

      

a
a 

a
a 

a
a

a
a

4

1

4

1

2

1

16

1
1

2

1

16

1

2

2

2

2

2








 








 


1 1

secθ tan θ – 2
4 4

a a a
a a

    

 a = 1  
1 5

secθ =1+
4 4



5 3 8
sec θ + tan θ = 2

4 4 4
  

 a =1 

(ii) 

Ex 44.
tan A – secA 1

tan A secA –1




= 

(i)
1 sin A

cos A


(ii)

1 – sin A

cos A

(iii)
1 cos A

sin A


(iv)

1– cos A

sin A

Sol
n
.

tan A – sec A 1

tan A sec A –1




= 

2 2tan A – sec A (sec A – tan A)

tan A sec A –1




    tan A – sec A sec A tan A sec A – tan A

tan A sec A –1

 




  secA – tan A secA tan A –1

tan A secA –1





= sec A – tan AA

1 sin A 1– sin A
–

cos A cos A cos A
 

 3 : cosec
2 = cot

2 + 1

       (  2 )

(A).

Ex 45.  cosec
2 + cot

2 = 7

 sin  cos

Sol
n
. cosec

2 + cot
2 = 7     ( )

cosec
2– cot

2 = 1    ( )

           2cosec
2 = 8

         cosec
2= 4

                         cosec=2  
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 o 1
sin30

2
  o 3

cos30
2



Ex 46 .  cosec
4 = 17 + cot

4  sin cos 

Sol
n
. cosec

4 = 17 + cot
4cosec

4– cot
4= 17

 (cosec
2 + cot

2cosec
2– cot

2 = 17

cosec
2 + cot

217 ...(i)

cosec
2 – cot

21 ...(ii)

2cosec
2 cosec

2

sin
2=

1

9


1
sin α

3


2 1 2 2
cos 1 sin 1

9 3
      

(B). cosec
2– cot

2 = 1

 (cosec+ cot) (cosec– cot) = 1


1

cosecθ – cotθ
cosecθ+cotθ



 cosec+ cot= x

 cosec– cot= 
1

x

   
1

2cosecθ x
x

 
1

2cot θ –x
x



   
2 1

cosecθ
2

x

x


 

2 –1
cotθ

2

x

x


Ex 47.  cosec+ cot= 7 tan

Sol
n
. cosec+ cot= 7

cosec– cot=
1

7

  2cot
1

7 –
7

 ( )


48

2cotθ
7




24

cot θ
7

    
7

tan θ
24



(C). a cosec+ b cot= c

b cosec+ a cot= d

a
2
 – b

2
 = c

2
 – d

2       
( )

    

a cosec– b cot= c

a cot – b cosec= d  b cosec– a cot= d

a
2
 – b

2
 = c

2
 – d

2
     ( )

:

a
2
cosec

2+ b
2
cot

22abcoseccot–b
2
cosec

2
a

2
cot

2
 – 2ab coseccot = c

2 
–d2

  a
2
(cosec

2– cot
2– b2

(cosec
2– cot

2 = c
2 

–d
2

  a
2– b2

 = c
2 

–d2

Ex 48.   3cosec– 7cot= 3  3cot– 7cosec

Sol
n
. 3cosec– 7cot= 3

3cot– 7cosec= d

 (a
2
 – b

2
 = c

2
 – d

2
)

32
 – 7

2
 = 3

2
 – d

2

d
2
 = 7

2 
= 49

d = ± 7

Type - 2

(A)

1.  sin
2 + sin

2= 2 sin+ sin= 2

== 90º

2.  sin
2 + cos

2= 2 sin+ cos= 2

= 90º = 0º 

3. cos
2 + cos

2= 2 cos+ cos= 2

== 0° 
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(B) 1. sin
2+ sin

2= 0   = = 0°

2. sin
2+ cos

2= 0   = 0° = 90º

3. cos
2+ cos

2= 0   = = 90º

Ex 49. sin
2+ cos

2= 2  
α β

tan ?
2

   
 

Sol
n
. sin

2+ cos
2= 2 = 90º, = 0º

tan
2

     
 tan

90º

2

 
 
 

=tan45º = 1

Ex 50.   sin
2+ sin

2+ cos
2= 3

 
α β + γ α β + γ

tan cot
4 4

          

Sol
n
. sin

2+ sin
2+ cos

2= 3

 sin sin  cos1 

= 90º  & = 0º

α β + γ α β  + γ
tan cot

4 4

          

=
180º 180º

tan cot
4 4

      
   

 tan45º + cot45º

 1 + 1 = 2

Ex 51.  sin
2+ cos

2= 2  sin
2

3

  
 
 

 

(a)
α

sin
3

(b)
2α

cos
3

(c)
α

cos
3

(d)

Sol
n
. sin

2+ cos
2= 2 = 90º  = 0º


2α β

sin
3

    
180º

sin
3

 
 
 

=sin 60º

sin60º =  cos30º = 
α

cos
3

1. sin (A + B) = sin A cos B + cos A sin B

2. sin (A – B) = sin A cos B – cos A sin B

3. cos (A + B) = cos A cos B – sin A sin B

4. cos (A – B) = cos A cos B + sin A sin B

5.   tan A tan B
tan A B

1– tan A tan B


 

6.   tan A – tan B
tan A – B

1 tan A tan B




A = B 1, 3  5 

7. sin 2A 2sin A cos A

2

2

2sin A 2tan A
.cos A

cos A sec A
 

2

2 tan A

1 tan A




 8.
2 2

2 2

cos2A cos A – sin A

2cos A –1 1– 2sin A



 

2 2
2

2 2

sin A 1– tan A
cos A 1–

cos A 1 tan A

 
    

9. 2

2 tan A
tan2A = 

1 tan A

10.2sinA cosB =  sin(A + B) + sin(A – B)

11. 2cosA sinB =  sin(A + B) – sin(A – B)

12.2cosA cosB = cos(A + B) + cos(A – B)

13.2sinA sinB =  cos(A – B) – cos(A + B)

   A + B = C   A – B = D

 
C+D

A=
2

C-D
B=

2
(10),
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(11), (12)  (13) 

14.  sinC + sinD = 
C D C – D

2sin .cos
2 2



15.  sinC – sinD = 
C D C – D

2cos .sin
2 2



16.cosC + cosD = 
C D C – D

2cos .cos
2 2



17.cosC – cosD = 
C D D – C

2sin .sin
2 2



18.sin
2
A – sin

2
B = sin(A + B). sin(A – B)

19.cos
2
A – sin

2
B = cos(A + B). cos(A – B)

20.sin3A = 3sinA – 4sin
3
A

21.cos3A = 4cos
3
A – 3cosA

22.
Atan31

AtanAtan3
A3tan

2

3






Ex 52. 
1 3

–
sin10º cos10º



Sol
n
.

1 3
–

sin10º cos10º


cos10º – 3sin10º

sin10ºcos10º

1 3
2 cos10º – sin10º

2 2

sin10º cos10º

 
  
 

 2 sin 30º cos10º – cos30º sin10º

sin10º cos10º


 2.2sin 30º –10º 4sin 20º

2sin10ºcos10º sin 20º
  =  4

Ex 53.  
2cos –1

cos
2 – cos

y
x

y
   tan .cot ?

2 2

x y


Sol
n
. 

cos 2cos –1

1 2 – cos

x y

y


cos 1 2cos – 1 2 – cos

cos – 1 2cos – 1– 2 cos

x y y

x y y

 




 
cos 1 1 cos

cos –1 3 cos –1

x y

x y

 


2 2

2 2

2cos –1 1 1 2cos –1
2 2

1– 2sin –1 3 1 – 2sin –1
2 2

x y

x y

 


 
  

2 2

2 2

2cos 2cos
2 2

–2sin 3 –2sin
2 2

x y

x y


 
  

2 21
cot cot

2 3 2

x y


2 2
3 tan .cot

2 2

x y


tan .cot 3
2 2

x y


2cos 1
cos

2 cos





y

x
y

 y = 90° 

2 0 1 –1
cos cos120

2 0 2

 
   


x

x = 120°

tan .cot tan 60 .cot 45
2 2

x y
  

3.1

3
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Ex 54. 
1

2
cosec10º – 2sin70º =  

Sol
n
.

1

2
cosec10º – 2sin70º= 

1
– 2sin70º

2sin10º

 1–2 cos60º –cos80º1– 2.2sin70ºsin10º

2sin10º 2sin10º
 

:  [2sinA.sinB = cos(A – B) – cos(A + B) ]

1
1– 2 – cos80º

1 –1 2cos80º2

2sin(90º 80º ) 2cos80º

 
   

 


2cos80º
1

2cos80º
 

Ex 55.  cot70º + 4cos70º = 

Sol
n
. cot70º + 4cos70º =  tan 20º + 4sin 20º

sin 20º
4sin 20º

cos20º
 

sin 20º 4sin 20º.cos 20º sin 20º 2sin 40º

cos20º cos20º

 
 

 sin 20º 2sin 60 20º

cos 20º

  


 sin 20º 2 sin 60 .cos 20 cos60 .sin 20

cos 20º

     


sin 20º 3 cos 20 sin 20
3

cos20º

  
 

Ex 56. 4cos 20º – 3 cot 20º

Sol
n
. 4cos20º – 3 cot 20º  = 

cos20º
4cos20º – 3.

sin20º

= 
4sin20ºcos20º – 3cos20º

sin20º

2.2sin20ºcos20º – 3cos20º

sin20º


= 
2sin40º – 3cos20º

sin20º

= 
 2sin 60º –20 3 cos20º

sin 20º

 

= 
 2 sin 60 .cos20 cos60 .sin 20 3 cos20º

sin 20º

     

= 
3 cos20º sin 20 3 cos20º

sin 20º

  
= – 1

Type - 3

(Advanced Identity)

(A). If A + B + C = 180º or   (  ABC )

A + B = 180º – C  (  tan )

tan (A + B) = tan (180º –  C)

tan A tan B
– tanC

1– tanA.tan B




tan A + tan B = – tan C + tan A. tan B. tan C

1. tan A tan B tan C tan A. tan B. tan C  

1 1 1 1

cot A cot B cot C cot A.cot B.cot C
  

=
cot B.cot C+cot C.cot A+cot A.cot B

cot A. cot B. cot C

1

cot A. cot B. cot C


2. cot A.cot B cot B.cot C cot C.cot A = 1 

Ex 57. tan20º + tan72º + tan88º = 

Sol
n
.  = 20º + 72º + 88º = 180º

So,  tan20º + tan72º + tan88º

= tan20º.tan72º.tan88º

Ex 58.tan (2x – y) + tan (y – x) + tan (– x) =

Sol
n
.  = 2x – y + y – x + – x =  

tan (2x – y) + tan(y – x) + tan (– x)

= tan (2x – y).tan (y – x). tan (– x)

Ex 59.   ABC  tanA+tanB+tanC = 6 tanA.

tan B = 3

Sol
n
. tanA + tanB + tanC = 6 = tanA.tanB.tanC
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 6 = 3.tan C tan C = 2

 tan C I
st  

III
rd

III
rd 

180º

C 

( C < 90º).

 A B

   tanA.tanB = 3

(–ve) (–ve)

(+ve)     (+ve)

 tan A  tan B 

 A

B  IInd IVth 

tan A  tan B 

 (A B < 90º)

 A, B, C  

(B).  A + B + C = 90º

1. cot A cot B cot C cot A.cot B.cot C  

2. tan A tan B tan BtanC+ tanCtan A =1

Ex 60.  D = 270º

 tan A.tanB + tanB.tanC + tanC.tan A = ?

Sol
n
.  A + B + C + D = 360º

A + B + C = 360º – 270º

A + B + C =  90º

 tanA.tanB + tanB.tanC + tanC.tanA = 1

Ex 61.  ABCD ,

 cosA + cosB + cosC + cosD = ?

Sol
n
.

 

D C

BA

A + C = 180º

B + D = 180º

 cosA + cosB + cos(180º – A) + cos(180º – B)

=  cosA + cosB – cosA – cosB =

Ex 62.   ABC

          ?
2

A
tan.

2

C
tan

2

C
tan.

2

B
tan

2

B
tan.

2

A
tan 

Sol
n
. A + B + C = 180º

 o
o

90
2

180

2

C

2

B

2

A










[  B.(2) ]


A B B C C A

tan .tan tan .tan tan .tan 1
2 2 2 2 2 2

  

(C).   A + B = 45º or 225º

tan

tan(A + B) = tan45º

tanA tan B
1

1– tan A. tan B




tanA + tanB = 1 – tanA.tanB

tanA + tanB + tanA.tanB = 1

(1 + tanA) + tanB(1 + tanA) = 1 + 1

(1 + tanA).(1 + tanB) = 2

(1 – cotA).(1 – cotB) = 2

(1).   1 tan A 1 tan B 2  

(2).   1 – cot A 1 – cot B 2

or

  cot A –1 cot B –1 2

Ex 63.  (1 + tan2º) (1 + tan43º) = 

Sol
n
. A + B = 2º + 43º = 45º

 (1 + tan2º) (1 + tan43º) = 2
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(E). 

(1). sin. sin (60º – ). sin(60º + ) = 
1

4
sin3

(2). cos. cos(60º – ). cos(60º + ) = 
1

4
cos3

(3). tan. tan (60º – ). tan(60º + ) = tan3

(4). cot. cot (60º – ). cot(60º + ) = cot3

(1) :

 sin. sin(60º – ). sin(60º + )

 o o1
2sin .sin(60 ).sin(60 )

2
     

1
sin [cos(60 60 ) cos(60 60 )]

2
            

1
sin (cos2 cos120 )

2
   

21 1
sin 1 2sin

2 2

      

21 3
sin 2sin

2 2

      

2
1 3 4sin

sin
2 2

  
   

 31
3sin 4sin

4
     3sin

4

1

Ex 67. sin20º sin40º sin60º sin80º = 

Sol
n
. = 20º 

  sin. sin(60º – ). sin(60º + )
1

sin 3
4

 

    = sin20º. sin(60º – 20º). sin(60º + 20º)
1

sin 3 20
4

  

    = sin20º. sin40º. sin80º 
1

sin 60
4

 

   sin60º. sin20º sin40º sin80º

1
sin 60 sin 60

4

     

Ex 64. (1 + tan1º).(1 + tan2º) .......... (1 + tan45º) = 2
n

 n 

Sol
n
. (1+tan1º)(1+ tan2º) + ....(1+tan44º)(1+tan45º)= 2

n

(1 + tan1º).(1 + tan44º) = 2

(1 + tan2º).(1 + tan43º) = 2

 44º 

    (1 + tan 45º)  2 

(1 + tan1º) (1 + tan2º) + .......... (1 + tan 44º) (1 + tan45º)

= 2
22

.2   = 2
23 

= 2
n

  n = 23

Ex 65. 

o o
1 1

1 tan 22 – 1 tan 22 – ?
2 2

x y y x
      
                   

Sol
n
.

o
oo

45
2

1
22

2

1
22BA  xyyx


o o

1 1
1 tan 22 – 1 tan 22 – 2

2 2
x y y x

      
                   

Ex 66.   A + B = 45º  
tan A tan B

.
1– tan A 1– tan B

Sol
n
.

tan A tan B
.

1 – tan A 1 – tan B


1 1

cot A cot B.
1 1

1– 1–
cot A cot B

1 1
.

cot A –1 cot B –1


  
1 1

cot A –1 cot B –1 2
 

(D).   A – B = 45ºor  225º

 B = – B 

1.   1 tan A 1 – tan B 2 

2.   1– cot A 1 cot B 2 
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3 1

sin 60º
2 4

   = 
3 1 3

2 4 2
 

3

16


Ex 68. 1 – sin10º sin50º sin70º = ?

Sol
n
. 1 – sin10º sin50º sin70º

= 
1

1– sin 3 10º
4

  
 

= 
1

1 – sin 30º
4

  =
1 1 7

1 –
4 2 8

 

Ex 69. sin12º sin48º sin54º = ?

Sol
n
.

sin12º sin 48º sin 72º sin 54º
.

sin 72º

 
   

=
1 cos36º

sin 3 12º
4 2sin 36º cos36º

    
 

1 1 1
sin 36º

4 2sin 36º 8
   

Ex 70.sin6º sin42º sin66º sin78º = ?

Sol
n
.

sin6º sin 54º sin 66º sin 42º sin 78º
 .

sin 54º

1
sin18 .sin 42 .sin 78

4

sin 54

     




1 1 1 1
. sin 54º.

4 4 sin 54º 16
 

(Maximum & Minimum Value of Trigonometric )

sin cos 1 – 1

sin
2 cos

2  1 0

sin
3  cos

3 1 – 1

tan cot  – 

tan
2  cot

2  0

tan
3  cot

3
   – 

sec cosec  – 

sec
2

     
cosec

2  1

sec
3  cosec

3  – 

sec cosec –  

  sec cosec  – 1  1

 – 1  1 

Ex 71. 

(a)
3

sin θ
4

 (b)
3

cosθ
4



(c)
1

secθ
2

 (d) tan = 9

Sol
n
. (c)

1
secθ

2
  ( –1  1 )

Type - 1

Ex 72. 10 + sin

Sol
n
.  = 10 + 1 = 11

 = 10 – 1 = 9

Ex 73. 10 + sin+ cos   

Sol
n
.  = 10 + 1 + 1 = 12

 = 10 – 1 – 1= 8

(   )

Ex 74. 10 + sin
2  

Sol
n
.  = 10 + 1 = 11

 = 10  + 0 = 10

Ex 75. 10 + tan
2

Sol
n
.  

 = 10  + 0 = 10

Ex 76. 11 + sec
2 

Sol
n
.  

 = 11 + 1 = 12

Ex 77. 10 sin
2+ 12cos

2
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Sol
n
.  sin

2 cos
2

:  a sin
2+ b cos

2 a  b

10 sin
2+ 12cos

2

 10 sin
2+ 10 cos

2+ 2cos
2

 10(sin
2+ cos

2) + 2cos
2

 10 + 2cos
2

  = 10 + 2(1) = 12

  = 10 + 0 = 10

eg.  a > b   a < b

 = a  = b

 = b  = a

Ex78. 32sin
2 + 43cos

2

Sol
n
. = 43

 = 32

Ex 79.10sin
2 – 23 cos

2

Sol
n
.  = 10

 = – 23

Ex 80. –11sin
2 – 3cos

2

Sol
n
.  = – 3

 = –11

Ex 81. 10 sin
2+ 101 cos

2

Sol
n
.

sin
2  cos

2

 = 10  1 + 101  1 = 111

 = 10  0 + 101  0 = 0

Ex 82. 23 sec
2+ 20 tan

2

Sol
n
.  

 23sec
2+ 20tan

2
= 23(1 + tan

2) + 20tan
2

= 23 + 43 tan
2

  = 23 +  0 = 23

 23 sec
2+ 20 (sec

2– 1)

=  43 sec
2– 20

 =  43 – 20 = 23

:  a sec
2
 + b tan

2
   sec

2
  

a 

Ex 83. 17 sec
2+ 15 tan

2

Sol
n
.  = 17

Type - 2

a sin+ b cos

 = 2 2a b

 = 2 2
– a b

:

a sin+ b cos

2 2

2 2 2 2
sin θ cosθ

a b
a b

a b a b

 
   

   

 2 2 2 2
sin(α + θ)a b a b    

      2 2 2 2
, cosα =  sin α = 

a b

a b a b

 
 
  

Ex 84. 8sin+ 15cos 

Sol
n
.  = 2 28 15 17 

 = 2 2
– 8 15 –17 

Ex 85. 27
sinx 

. 81
cosx 

Sol
n
. 27 

sinx
 . 81

cosx
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   sin cos
3 43 . 3

x x


= 3
3sinx

.3
4cosx

= 3
3sinx + 4cosx

3sinx + 4cosx 

= 2 2 2 23 4 5a b      

27
sinx 

. 81
cosx 

 = 3
5
 = 243

27
sinx 

. 81
cosx 

 =
–5

5

1 1
3

2433
 

Ex 86.
π

5cosθ 3cos θ 3
3

    
 

 

Sol
n
.

π π
5 cos θ 3 cosθ.cos – sinθ.sin 3

3 3

    

= 
3 3 3

5cosθ cosθ – sin θ 3
2 2

 

 = 
13 3 3

cosθ – sin θ 3
2 2



= 

22
13 –3 3

2 2

           

169 27
49 7

4 4
      

 = + 7 + 3 = 10

 = – 7 + 3 = – 4

Ex 87. 10cos
2
x – 6sinx.cosx + 2sin

2
x 

Sol
n
.

9cos
2
x – 6 sinx.cosx + sin

2
x + (sin

2
x + cos

2
x)



1

= (3cosx – sinx)
2
 + 1



                            0 [  10 + x
2
= 10 ]

 = 1

3cosx – sinx  = 2 23 1 10 

  2
10 1   = 10 + 1 = 11

10cos
2
x – 6sinx.cosx + 2sin

2
x

= 8cos
2
x  – 6sinx.cosx + 2(sin

2
x + cos

2
x)

= 8cos
2
x – 6sinx.cosx + 2

=
cos 2 1

8. – 3.2sin cos 2
2

x
x x

   
 

= 4 cos 2x – 3 sin 2x + 6  
2 cos2 1

cos
2

x
x

   


4cos2x – 3sin2x 

=  224 –3 5   

  = + 5 + 6 = 11

  = – 5 + 6 = 1

Type - 3

sin
n.cos

n

 (sin.cos)
n

= 
2sin θ.cosθ

2

n
 
 
 

= 
sin 2θ sin 2θ

2 2

n n

n

    

  
1 1

2 2

n

n n
 

[ sin 2 = 1]

 =
(–1)

n

2
n

( –n )

( –n )

–1
2

n

0

[ sinn
 2 n –1 

n  ]
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Ex 88. sin
4.cos

4

Sol
n
.  4

1 1 1

162 2n
  

 = 0

Ex 89. sin
3.cos

3 

Sol
n
.  3

1 1 1

82 2n
  

3

–1 –1 –1

82 2n
  

Type - 4

sin
2m  ........... sin

6  sin
4  sin

2  i

cos
2n

 .......... cos
6 cos

4  cos
2 ii

 sin
2m  + cos

2n  sin
2 + cos

2

 sin
2m + cos

2n
 1

sin
2m + cos

2n 

sin  cos 

Ex 90. sin
8+ cos

14 

Sol
n
.  = 1

Ex 91. sin
6 + cos

6

Sol
n
.  = 1

( sin
6 + cos

6 = 1 – 3 sin
2cos

2

 sin
6 + cos

6 = 1 – 3 sin
2cos

2

 sin
2cos

2

  = 2

1 3 1
1– 3 1

4 42

     
 

Ex 92. sin
4+ cos

4

Sol
n
.  = 1

( sin
4 + cos

4 = 1 – 2 sin
2cos

2

 sin
4 + cos

4 = 1 – 2 sin
2cos

2 

 sin
2cos

2

  = 2

1 1 1
1– 2 1

2 22

     
 

Ex 93.  sin
2+ cos

4

Sol
n
.  = 1

 sin
2 + cos

4 = 1– cos
2 + cos

4

 1 – cos
21 – cos

21 – cos
2sin

2

 sin
2
 + cos

4  = 1 – cos
2sin

2 

sin
2cos

2 

  = 2

1 1 3
1– 1

4 42

     
 

Ex 94. cos
2+ sin

4

Sol
n
.  = 1

cos
2 + sin

4 = 1– sin
2 + sin

4

 1 – sin
21 – sin

21 – sin
2cos

2

cos
2
 + sin

4   = 1 – sin
2cos

2 

 sin
2cos

2 

 = 2

1 1 3
1– 1

4 42

     
 

Ex 95. sin
88+ cos

114 

Sol
n
.  = 1( 88  114 )

Ex 96. sin
2+ cos

Sol
n
. sin

2+ cos = 1– cos
2 + cos








 
4

1

4

1
coscos1

2

4

1

2

1
cos1

2








 

= 
5

4
– 

2
1

cos –
2

 
 
 

 = 
4

5
      [  10 – x

2
 = 10]
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 sin
2
 + cos

 = 
5

4
 – 

2
1

cos –
2

 
 
 

 

 

2
1

cos –
2

 
 
 



  

2 2
5 1 5 3

1
4 2 4 2

               

     
5 9

1
4 4

  

Ex 97.cos
2+ sin 

Sol
n
. cos

2+ sin = 1– sin
2 + sin

    

2
2 1 1 1 1

1 sin sin 1 sin
4 4 2 4

                 

= 
4

5
 – 

2
1

sin –
2

   

 = 
4

5
          [  10 – x

2
 = 10]

cos
2
 + sin

  =
4

5
 –

2
1

sin –
2

   

 

2
1

sin –
2

    

  

2 2
5 1 5 3

1
4 2 4 2

   
         

   

     
5 9

1
4 4

   

          Type - 5

(

 )

(A) 2 2tan θ cot θa b

     cot.tan2cot.tan2cottan
22

bababa

     2tan θ cot θ 2 tan θ. cot θa b a b  

       2tan θ cot θ 2a b ab  

ab2  0cottan  ba

 = ab2
a

b
 2tan

[10 + x
2
= 10   x = 0  ]

(B)  22 eccossin ba

= ab2      
a

b
 2sin

ab  sin
2

 ab   

 22 eccossin ba a + b 

(B)   22 seccos ba

: (i)  22 cottan ba

  = ab2

(ii) 2 2sin θ+ cosec θa b

  = ab2   ab 

 =  a + b   ab 

(iii)  22 seccos ba

  = ab2   ab 

 =  a + b   ab 

(B)  22 eccossec ba
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 =  2ba 

:  22 eccossec ba

    22 cot1tan1 ba

  22 cottan baba

   abba 2

            2ba 

Ex 98.   22 cot4tan9  

Sol
n
.  = ab2 = 12492 

Ex 99.  22 sec9cos4

Sol
n
.  = a + b   ab 

          = 4+9 = 13

Ex 100.  22 eccos9sec4  

Sol
n
.      2594

22
 ba

Ex 101.  22 cot32sin2

Sol
n
.  =  22 cot32sin2

)1ec(cos32sin2 22 

32eccos32sin2 22 

  = a + b   ab 

 = (2 + 32) – 32 = 2

Ex 102.  22 tan2cos32

Sol
n
.    =  22 tan2cos32

)1(sec2cos32 22 

2sec2cos32 22 

  142232222  ab

Ex 103.

 222222 cottanseccoseccossin

Sol
n
.

  222222 cottanseccoseccossin

   222222 cottancot1tan1cossin

   22 cot2tan23

 7222323  ab

Ex 104.

  222222
cottanseccoseccossin

Sol
n
.

  222222 cottanseccoseccossin



6112112112222  ababab
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1.
sin 43º

cos47º
 

(a) 0 (b) 1

(c) sin43° (d) cos47°

2.  sin + cosec 2   5 5sin cosec   

(a)
1

2
(b) 1

(c) 0 (d) 2

3.  tan cot 2   2 2tan cot 

(a) 2 (b) 1

(c) 2 (d) 0

4.  cos sec 2   
100 100sin sec 

(a) 1 (b) 2

(c) 3 (d) 100

5.
sin cos 5

sin cos 4

 


 
 

2

2

tan 1

tan 1




 

(a)
25

16
(b)

41

40

(c)
9

41
(d)

40

41

6.
tan cot

1 cot 1 tan

 


   

(a) 1 tan cot   (b) 1 tan cot  

(c) 1 tan cot   (d) 1 tan cot  

7. tan cot 2   tan cotn n 
0°<<90°, n  

(a) 2 (b) 2n

(c) 2n (d) 2n+1

8.
sec tan 5

sec tan 3

 


   sin

(a)
1

4
(b)

1

3

(c)
2

3
(d)

3

4

9.  
4 4 2

cos sin
3

   1–2
2sin 

(a)
4

3
(b) 0

(c)
2

3
(d)

1

3

10. tan 46° – cot 44° = 

(a) 0 (b) 1

(c) tan 46° (d) cot 44°

11. cos 51° – sin39° + sin37° – cos53° = 

(a) 0 (b) 1

(c) cos104° (d) sin39°

12.  
1

2 cosx
x

   
3

3

1
x

x


(a) 2cos3 (b) 2sin 3
(c) sin 3 (d) cos3

13.  sec tan 3  sec

(a)
3

4
(b)

5

3

(c)
1

6
(d) 9

14.  
5

cos
13

 2 2tan sec 

(a)
39

23
(b)

39

25

(c)
313

25
(d)

329

21

-( )
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15. 0 º 90  

tan 6 6 6 .....      
2sec 

(a) 10 (b) 12

(c) 8 (d) 6

16.  90 , 2    
2 2cos sin 

(a)
1

2
(b)

3

4

(c)
3

2
(d)

4

3

17.

º
2

º
2

1
1– tan 22

2

1
1 tan 22

2


 

(a)
1

2
(b) 1

(c)
1

2
(d)

3

2

18. sin2 88° + cos2 88° = 

(a)
1

2
(b) 3

(c) 1 (d)
1

3

19.  
1

tan
2

   
1

tan
3

    = 

(a)
π

6
(b) 0

(c)
π

4
(d) π

20. (tanA + sec A–1) cos A 

(a) 1 + sinA

(b) (1 + sinA) (tanA – secA+1)

(c) 1 – sinA

(d)

21.  
1

2cos x
x

  22 cos 

(a) 2

2

1 1
1

2
x

x

 
  

 
(b) 2

2

1
1x

x

 
  

 

(c)
3

3

x
(d) 1

22.
1 cosA

1 cos A




(a)

2
1 cos A

sin A

 
   (b)

1 cos A

2sin A



(c)

2
sin A

1 cos A

 
  

(d)
sin A

1 cos A

23.  
1 sin

1 sin

 
 

(a) sec tan  (b) cos cot 

(c) sin cosec  (d) cosec cot 

24.
1 cos 1 cos

1 cos 1 cos

   


     

(a) 2 sec (b) sec

(c) 2cosecθ (d) 

25.
1 sin 1 sin

1 sin 1 sin

   


   
 

(a) – 2sec (b) 2 sec

(c) 2cosecθ (d) 2 tan

26.  secθ = A ,  cosecθ = B  

(a) 2 2A + B = AB

(b) 2 2 2 2A + B = A B

(c) 2 2 2 2A B A B 

(d) 2 2 2 2A B – A B 
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27. 6 6sin A cos A  

(a) 2 21 3sin A cos A

(b) 2 23sin A cos A 1

(c) 2 21 3sin A cos A

(d) 1

28. sin  sec

(a)
2

1

sec –1
(b)

2

2

sec

sec 1





(c)

2sec 1

sec




(d)

2sec 1

29. sin sec (30 ) 1     (0º 60 )   

sin cos 2  

(a) 1 (b)
2 3

2 3



(c) 0 (d) 2

30. 2(sec – cos )   2(cosec – sin )   2(cot – tan ) 

(a) 0 (b)
1

2

(c) 1 (d) 2

31.  
sin cos

3
sin cos

 


 
 

4 4sin cos 

(a)
1

5
(b)

2

5

(c)
3

5
(d)

4

5

32.  sin 17° =
x

y
 sec 17° – sin 73° 

(a)
2 2–y x

xy
(b)

2

2 2–

x

y x

(c)
2

2 2

x

y y x
(d)

2

2 2–

x

y y x

33.  cos 43 = 
2 2

x

x y
  tan 47  

(a)
y

x
(b)

x

y

(c)
2 2

y

x y
(d) x

34.  tan
x

y
   

sin cos

sin cos

x y

x y

 
 

(a)

2 2

2 2–

x y

x y


(b)

2 2

2 2

–x y

x y

(c) 2 2

x

x y (d) 2 2

y

x y

35.
1 1

cos cot

      
1 1

cos cot

    

(a) 0 (b) – 1

(c) 1 (d) 2
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36.
2 2

sin 61
a

a b
 


tan 61° +  tan 29°

(a)
a

b
(b)

2( )a b

ab



(c) 1
a

b
 (d)

a b

b a


37.  

2

2 2

cos
3

cot cos




 
  0º < < 90º 


(a) 30° (b) 45°

(c) 60° (d) None of these

38.
2sin 68 2cot15

cos 22 5 tan 75

 
 

 
3tan 45 .tan 20 .tan 40 . tan 50 .tan 70

5

    

(a) –1 (b) 0

(c) 1 (d) 2

39.  cosec39 = x 

2 2

2 2 2

1 1
sin 39 tan 51 –

cosec 51 sin 51 sec 39
   

  

(a) 2 – 1x (b) 21 – x

(c) 2 –1x (d) 1 – x2

40.




51cos

39sin
+2tan11° tan31° tan45° tan59° tan79°

 2 2
–3 sin 21 sin 69    = 

(a) 2 (b) –1

(c) 1 (d) 0

41. 2 2

1 1

(1 tan ) (1 cot )


   

(a) 2 (b)
1

2

(c)
1

4
(d) 1

.

42.  

3 3

3 3

cos 20 cos 70

sin 70 sin 20

  

  
(a) 5 (b) 7

(c) 1 (d) 3

43.  
cos 38 cot 52

sin 52 tan 38

n n

n n

 

 
(a) 5 (b) 7

(c) 1 (d) 3

44.
cot 29 cot 61

tan 61 tan 29

n n

n n

  

  

(a) 5 (b) 7

(c) 1 (d) 3

45.  x = tan 15°  
2

2

1
x +

x

(a) 16 (b) 15

(c) 14 (d) 18

46.  x = cot 75°
1

x
x



(a) 6 (b) 7

(c) 5 (d) 3

47.  tan (A+B) =
1

,
2

1
 tan (A – B) = 

3
tan2A 

(a) 5 (b) 7

(c) 1 (d) 3

48. tan (A+2B) =
1 1

,  tan 2 (A – B) = 
2 3

A
(a) 45° (b) 30°

(c) 60° (d) 15°

49.  
1

cos(A B)
2

    
1

sin(A B)
2

 

A
(a) 135° (b) 60°

(c) 30° (d) 45°
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50.   sin x y  = 1   tan x y  = 
1

3

 sin tanx y   0º , 90x y  

(a)
3

2
(b) 

5

2 3

(c)
4

3
(d) 

3

4

51.  sin A + cos A =
3

5
sin A – cos A  

(a)
41

5
(b)

9

4

(c)
5

41
(d)

7

41

52.  
2 2 7

sec tan
12

 

 4 4
sec tan 

(a)
7

12
(b)

1

2

(c)
5

12
(d) 1

53.
2 2 5

cosec  θ + cot  θ = 
7

4 4cosec θ – cot θ 

(a)
5

7
(b)

7

5

(c)
1

7
(d)

54.  sec x + tan x = a sin x 

(a)
2

2

–1

1

a

a 
(b)

2

2

1

–1

a

a



(c)
2

– 1

1

a

a 
(d)

2 – 1

1

a

a 

55.  cosec x – cot x = a  cos x 

(a)

2

2

1–

1

a

a
(b)

2

2

–1

1

a

a 

(c) 2

–1

1

a

a  (d)

2 – 1

1

a

a 

56. (sin x + cosecx)2 +(cos x + sec x)2 – (tan2 x + cot2 x)

(a) 8 (b) 7

(c) 9 (d) 10

57. (sin x + cosec x)2 + (cos x + sec x)2 – (tan x + cot x)2 

(a) 7 (b) 5

(c) 9 (d) 4

58. (sin x – cosec x)2 + (cos x – sec x)2 –(tan x – cot

x)2 

(a) –7 (b) 5

(c) 1 (d) 4

59. 2 (sin θ
6 + cos6

θ )– 3 (sin4
θ  + cos4

θ )

(a) 1 (b) 5

(c) 9 (d) –1

60.  2 (sin6
θ  + cos6

θ ) – 3 (sin4
θ  + cos4

θ ) – (sin2
θ

+ cos2
θ )2 

(a) 2 (b) 5

(c) 0 (d) –2

61.  u
n
 = cosn

δ  + sinn
δ     2u

6 
– 3u

4
 + 2 

(a) 1 (b) 5

(c) 0 (d) –1

62.  
sec tan 51

2
sec tan 79

 


 
   sin

(a)
35

72
(b)

65

144

(c)
91

144
(d)

39

72

63.
2sinθ+sin θ=1   cos2

θ  + cos4
θ

(a) 1 (b) 5

(c) 0 (d) –1
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64.  2cosθ + cos θ =1
4 2sin θ+sin θ

(a) –1 (b) 5

(c) 0 (d) 1

65.  cos A + cos2 A = 1   sin8 A + 2 sin6 A +

sin4 A 

(a) –1 (b) 5

(c) 0 (d) 1

66.  cos A + cos2 A = 1  sin12 A + 3 sin10 A +

3 sin8 A + sin6 A + sin4 A + sin2 A 

(a) –1 (b) 5

(c) 2 (d) 1

67. sin A + sin2 A = 1 cos12 A + 3 cos10 A

+ 3 cos8 A + cos6 A + cos4 A + cos2 A 

(a) –1 (b) 5

(c) 2 (d) 1

68.  cos2x + cos4 x = 1  tan2 x + tan4x 

(a) 0 (b) 3

(c) 1 (d) 4

69.  3 sin x + 4 cos x =2  3 cos x – 4 sin x 

(a) 21 (b) 5

(c) 0 (d) 29

70.  cosθ – sin θ 2 cosθ  

cosθ sin θ 

(a) 2 cosθ (b) 2 sin θ

(c) 2sinθ (d) 2 tanθ

71.  sin θ cosθ 2   sin θ – cosθ

(a) 2 (b) 0

(c) 2 2 (d) 2

72.  sin cos p    sec cosec q 

 2
( 1)q p  = 

(a) p (b) 2p

(c) 3p (d) 2p2

73.  n n
nT sin cos    

T T
3 5

T
1




(a) sin .cos  (b) 2 2sin .cos 

(c) 2
sin . cos  (d) 2

sin .cos 

74.  3 3
cos sinθ, θ x a y b

 

2 2

3 3x y

a b

   
    

   

(a) 1 (b) 0

(c) 2 (d) 4

75.  secnx a   tanny b   

(a)

1 1

n n
1

x y

a b

          

(b)

2 2

n n
1

x y

a b

          

(c)

2 2

1
x y

a b

          

(d)

76.  
5 5tan θ tan 5θ =1  tan 3θ

n

(a) 5 (b) –1

(c) 1 (d) 3

77.  tan θ.tan 2θ 1 2 2sin 2θ tan 2θ

(a)
3

4
(b)

10

3

(c)
3

3
4

(d) 3
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78.  cosθ cosec 23 1  θ
(a) 23° (b) 37°

(c) 63° (d) 67°

79.  sin (x + y) = cos (x – y)  cos2x 

(a) 5 (b)
1

2


(c)
1

2
(d) 3

80.  x, y  x + y < 90°  sin

(2x – 20°) = cos (2y + 20°) sec (x + y) 

(a) 5 (b) 2

(c) 2 (d) 3

81.  A  B 

 

2

2

tan A tan B cot A cot B sin B
–

sin A sec B cos A


 

(a) 5 (b) 2
(c) 1 (d) 3

82. A B  ,   sin A cos B + cos A sin

B + 2tan A tan B – sec2 A + cot2 B 

(a) 5 (b) 2
(c) 2 (d) 3

83.  θ  sin θ = cos θ  2

tan2 θ + sin2 θ – 1

(a)
1

1
2

(b) – 7

(c) 1 (d) 3

84.  sin (x + y) = cos[3(x + y)]  tan [2(x +y)]

(a) 5 (b) 7

(c) 1 (d) 3

85.   sec 5θ–50º  =  cosec θ 32    θ

 0 θ 90  

(a)
1

33
3


(b) 18°

(c)
1

3
3


(d) 30°

86.  x = a sin θ  y = b tan θ  

2 2

2 2
–

a b

x y

(a) 5 (b) – 1

(c) 1 (d) 3

87.  x = a cos θ  y = b cot θ   

2 2

2 2
–

a b

x y

(a) 5 (b) – 1

(c) 1 (d) 3

88.  x = a sec θ  cos θ , y = b sec θ sin θ  z = c

tan θ

2 2 2

2 2 2
–

x y z

a b c


(a) 1 (b) –10

(c) 0 (d) 2

89. 3 sin 20° – 4 sin3 20°

(a)
3

2
(b)

1

2

(c)
1

2
(d)

2

3

90. 3 cos 20° – 4 cos3 20°

(a)
3

2
(b) –

1

2

(c)
1

2
(d)

2

3

91.  
2 2cos α cos β=2   3 5tan α sin β

(a) 0 (b) 1

(c) –1 (d) 
1

3
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92. tan1° tan2° tan3° ....... tan88° tan89° = 

(a) 0 (b) 3

(c) 1 (d) 4

93. tan 1º tan 2º tan 3º ....... tan 88º tan 89ºn n n n n .

(a) 0 (b) 3

(c) 1 (d) 4

94. cos1° cos2° cos3° cos4° ...... cos100°.  

(a) –1 (b)
1

4

(c) 1 (d) 0

95. cos1 .cos 2 .cos3 ...   cos90° 

(a) –1 (b) 0

(c) 1 (d) 
96. sin1 .sin 2 .sin 3 ...   sin180°

(a) –1 (b) 0

(c) 1 (d) 

97.
2 2 2sin 1 sin 2 sin 3     + ----- + sin287°+

sin288° + sin289° + sin290° 

(a)
1

44
2

(b) 44

(c)
1

45
2

(d)

98. 2 2 2cos 1 cos 2 cos 3     +-----+cos2 87°+

cos2 88° + cos2 89° + cos2 90°

(a)
1

44
2

(b) 44

(c)
1

45
2

(d)

99. sin25° + sin210° + sin215° + ..... + sin285° + sin290°

(a)
1

7
2

(b)
1

8
2

(c) 9 (d)
1

9
2

100. sin10°. sin30°. sin50°. sin70° 

(a) 8 (b)
1

16

(c) 16 (d)
1

2

101. tan4°.tan43°.tan47°.tan86°

(a) 0 (b) 1

(c) 3 (d)
1

3

102. cot10°. cot20°. cot60°. cot70°. cot80° 

(a) 1 (b) –1

(c)
1

3
(d) 3

103. tan 10° tan15° tan 75° tan 80° 

(a) 0 (b) 1

(c) – 1 (d) 2

104.
2π π 3π 5π π

tan tan tan tan – sin
8 12 8 12 6



(a)
1

2
(b)

2 – 3

2

(c)
1

4
(d)

3

4

105.
π 3π 5π 7π 9π

cot cot cot cot cot
20 20 20 20 20

 =

(a) –1 (b) 1

(c)
1

2
(d) 0
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106.  2 2 2 2 2cos16θ     

(a) 2cos θ (b) 2 cos θ

(c) 2sin θ (d) 2 sin θ

107. tan 70°

(a) tan 50° + tan 20°

(b) tan 50° + 2 tan 20°

(c) 2 tan 50° + tan 20°

(d) 2 tan 50° + 2 tan 20°

108. 80° 

(a) tan 70° + tan 10°

(b) tan 70° + 2 tan 10°

(c) 2 tan 70° + tan 10°

(d) 2 tan 70° + 2 tan 10°

109.
π θ

tan – 3
2 2

 
 

 
 cos θ

(a) 0 (b)
1

2

(c)
1

2
(d) 1

110. A, B C 

(a)
A + B C

sin cos
2 2

 
 

 

(b)
A B C

cos sin
2 2

 
 

 

(c)
A B C

tan sec
2 2

 
 

 

(d)
A B C

cot tan
2 2

 
 

 

111.  cosec A = 2,   
1 sin A

tan A 1 cos A
 



(a) 2 (b) 3

(c) 1 (d) 4

112.  tan A = 2 1  sin2A = 

(a)
1

2
(b) 2

(c) 2 (d) 2 2

113.
2 2 25sin 30° cos 45° – 4 tan 30°

2sin 30°.cos30° tan 45°




= 

(a)
5

(2 – 3)
6

(b)
5

(2 3)
6



(c) 2 – 3 (d)
1

(2 – 3)
6

114.
cos(90 –θ).sec(90 –θ).tanθ

cosec(90 –θ).sin(90 –θ).cot(90 – θ)

 

   = 

(a) 1 (b) 2

(c) 3 (d) –1

115. tan2= 
8

7
, 

  
  
1 sin α 1 sin α

1 cosα 1 cosα

 
 

(a)
7

8
(b)

8

7

(c)
7

4
(d)

64

49

116.

2 2

2 2

cosec 30 .sec 45

8cos 45 .sin 60

k 
 

 = tan260° –tan230°

k 

(a) 1 (b) –1

(c) 2 (d) 0

117.    sec2= 3  

2 2

2 2

tan α – cosec α

tan α cosec α
  

(a)
4

7
(b)

3

7

(c)
2

7
(d)

1

7
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118.  5  4   sin5 = cos 4

 2sin 3 3 tan 3  
(a) 1 (b) 0

(c) –1 (d) 1 3

119.   2
sin θ cosecθ  +  2

cos θ secθ  = K +

tan2+ cot2,  K  

(a) 6 (b) 3

(c) 0 (d) 7

120.  2
sin α secα  +  2

cosα cosecα =(K +

sec cosec)2   K  

(a) 1 (b) 2

(c) 3 (d) 4

121.
sin θ

cot θ cos ecθ
 – 

sin θ

cot θ – cos ecθ
 

(a) 1 (b) 2

(c) 3 (d) 0

122.  
tanA

1 – cot A
 + 

cot A

1 – tanA
 = K + tanA + cotA 

 K 

(a) 1 (b) 2

(c) 0 (d) 3

123.  

2
cos θ

1 – tanθ
 + 

3
sin θ

sin θ cosθ
 = K + sin cos

 K 

(a) 1 (b) 2

(c) 3 (d) 4

124.
 2
1 sinθ cosθ

(1 cosθ)(1 sinθ)

 

 
 

(a) 2 (b) 1

(c) 3 (d) 0

125. sec6– tan6– 3tan2.sec2

(a) 1 (b) 3

(c) 2 (d) –1

126. cosec6– cot6– 3cot2. cosec2

(a) 2 (b) –1

(c) 1 (d) 4

127.
  

  
cosecθ – secθ cot θ – tanθ

cosecθ secθ secθ.cosecθ – 2

(a) 2 (b) 1

(c) 3 (d) –1

128. sec4(1–sin4) – tan2

(a) 1 (b) 2

(c) 3 (d) 0

129.  sin+ cos= 2 sin(90º –)  cot 

(a) 2 1 (b) 2 1

(c) 2 (d) 1

130.  cot= 
15

8
  

(2 2sinα)(1 –sinα)

(1 cosα)(2 – 2cosα)





(a)
125

8
(b)

225

64

(c)
64

225
(d)

8

125

131.  x = a sin y = b cos  b2x2 + a2y2

(a) 1 (b) 2

(c) a2b2 (d) a2 + b2

132.
cot θ

cot θ – cot 3θ
 + 

tan θ

tan θ tan 3θ

(a) 1 (b) –1

(c) 2 (d) 0
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133.  tan   – cot   = 
119

60
 0º <   <2 

sin   + cos 

(a)
17

13
(b)

21

13

(c)
19

13
(d)

23

13

134.  x = 2tan, y  = 2cot

2 2

1 1
16

4 4x y

 
   

(a) 1 (b) 2

(c) 4 (d) 8

135.
2 2 2 2π 3π 5π 7π

cos cos cos cos
16 16 16 16
    = 

(a) 0 (b) 1

(c) 2 (d) 3

136. cos2 (A – B) + cos2B – 2cos(A–B).cosA.cosB =

(a) cos2A (b) sin2A

(c) tan2A (d) cot2A

137.







eccos.cot

2
tan

2
cot

22

= 

(a) 1 (b) – 4

(c) 4 (d) 1

138. cos2+ cos2 (+ ) – 2cos.cos.cos (+) = 

(a) sin2 (b) cos2

(c) tan2 (d) sec2

139.  sin= 3sin (+2)   tan (+ ) + 2tan=

(a) 1 (b) –1

(c) 0 (d) 2

   tanx + secx = 2cot(90º + x)   cosec x = 

(a) – 1 (b) – 3

(c) – 5 (d) – 9

141.  
1

– cosecθ – tanθ 3 secθ cosecθ
cosecθ + cotθ

k

 k 

(a)
3

1
(b) 

2

1


(c)
3

1
 (d) 

2

1

142.
11

tanθ
13

   
5sin θ 3cosθ

5sin θ 2cosθ





(a)
81

16
(b)

9

4

(c)
16

81
(d)

4

9

143.  
27 sin θ +

23cos θ =4 tan θ

(a)
1

3
(b) 3

(c) 2 3 (d)
1

2 3

144.   1 cot θ cosecθ 1 tan θ sec θ    = 

(a) 1 (b) 2

(c) 0 (d) –1

145.    (cosec sin )(sec cos )(tan cot )x x x x x x   =?

(a) 0 (b) – 1

(c) 1 (d) 2

146.
cot θ tan θ

cot θ cot 3θ tan θ tan 3θ

 
 

  
= 

(a) 0 (b) 1

(c) 2 (d) 4

147.
cot A cosecA –1

cot A – cosecA 1




 = 

(a)
sin A

1 cos A
(b)

1 cos A

sin A



(c) 2cotA (d)
1 cosecA

cos A
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148.
sin θ sin 2θ

1 cosθ cos 2θ




 

(a) tan θ (b) sin θ

(c) cos θ (d) tan2 θ

149. x 2 π

2 cosec2 x cot x – cot2 x = 1 

(a) 0 (b) 2

(c) 1 (d) x 

150.

(a)
1

sin θ
5

 (b) cos θ  = 1

(c)
1

secθ
2

 (d) tan θ  = 20

151. sinA = 
1

10
  sin B = 

1

5
A  

B ,  A + B 

(a) π (b)
π

2

(c)
π

4
(d)

π

3

152.
1 – sin 2A

1 sin 2A




(a) sec A + tan A (b) tan 
π

A
4

 
 

 

(c) tan 
π A

4 2

 
 

  (d) tan
π A

4 2

 
 

 

153.  tan θ = 
4

3
  sin θ  

(a) – 
4

5
,  

4

5
 (b) – 

4

5
  

4

5

(c)
4

5
,  – 

4

5
(d)

4

5

154.
tan A sec A –1

tan A – sec A 1




 = 

(a)
1 cos A

sin A


(b)

1 sin A

cos A



(c)
1 – cos A

1 cosA (d)
1 sin A

1 sin A




155.  x = sec θ  – tan θ ,  y = cosec θ  + cot θ ,

(a) xy + 1 = x – y (b) xy + 1 = x – 2y

(c) xy + 1 = x + y (d) xy + 1 = y – x

156. cosθ + sin θ 1
x y

a b


sin θ – cosθ 1
x y

a b


(a)

2 2

2 2
0

x y

a b
  (b)

2 2

2 2
1

x y

a b
 

(c)

2 2

2 2
–1

x y

a b
  (d)

2 2

2 2
2

x y

a b
 

157. x  y 

sec2 θ  = 2

4

( )

xy

x y

(a) x = y (b) x   y

(c) x > 2y (d) 2x < y

158. (cosec θ – sin θ ) (sec θ – cos θ ) (tan θ +

cot θ ) =

(a) –1 (b) 1

(c) 2 (d) 0

159.  cosec θ – cot θ = q  cosec θ  

(a)
1

q
(b) q +

1

q

(c)
1

2q
(d)

1 1

2
q

q
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160.  sin θ  = 

2 2

2 2

–m n

m n
  tan θ  = 

(a)
2 2

2

m n

mn


(b)

2 2–

2

m n

mn

(c)
2 2

2 2–

m n

m n


(d)

2 2

2 2

–m n

m n

161.  sec θ + tan θ  = p  sec θ

(a)
1 1

2
p

p


 
 
 

(b)
1

–p
p

(c)
1

2 p
p

 
 

 
(d)

1
– p

p


162. tan θ  = 
p

q
 

sin θ cosθ

sin θ cosθ

p q

p q




 

(a)

2 2

2 2

–p q

p q
(b)

2 2

2

p q

p



(c)

2 2

2

p q

q


(d)

2 2

2 2
–

p q

p q



163. cos15° = 

(a)
1 cos30

2

 
(b)

1 cos30

2

 

(c)
1 cos30

2

 
 (d)

1 cos30

2

 


164.  sinA = sinB  cosA = cosB, 

(a) 0
2

BA
sin 







 

(b) 0
2

BA
sin 







 

(c) 0
2

BA
cos 







 

(d) 0
2

BA
cos 







 

165. tan 3A – tan 2A – tanA= 

(a) tan 3A tan 2A tanA

(b) – tan 3A tan 2A tanA

(c) tanA tan 2A – tan 2A tan 3A – tan3A tanA

(d)

166.
1 sin A – cosA

1 sin A cosA




 

(a)
A

tan
2

(b)
A

cot
2

(c)
A

sin
2

(d)
A

cos
2

167.
1 cosθ

sinθ




(a)
θ

tan
2

(b)
θ

cot
2

(c) tan θ (d) cot θ

168. cot x – tan x = 

(a) cot 2x (b) 2cot2x

(c) 2cot 2x (d) cot22x

169. sin 50° – sin 70° + sin 10° = 

(a) 1 (b) 0

(c)
1

2
(d) 2

170. sin 75° = 

(a)
2 – 3

2
(b)

3 1

2 2



(c)
3 – 1

– 2 2
(d)

3 –1

2 2
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171. cos2A (3 – 4cos2A)2 + sin2A(3 – 4sin2A)2 = 

(a) 1 (b) sin4A

(c) cos4A (d) 0

172.  
3

tan A
2

   
1 cot A

1– cot A



(a) –5 (b) 5

(c)
9

4
(d)

4

9

173. tan 75° – cot 75° = 

(a) 2 3 (b) 2 3

(c) 2 – 3 (d) – 2 3

174. tan α
1

m

m



 

1
tanβ

2 1m




β)(α   

(a)
π

3
(b)

π

4

(c)
π

6
(d)

π

2

175. tan 20° tan 40° tan 60° tan 80° = 

(a) 1 (b) 2

(c) 3 (d)
3

2

176. A = 
5

4


  cos A – sin A  

(a) 2 (b)
1

2

(c) 0 (d) 1

177.  a tan θ = b  a cos 2 θ + b sin 2 θ

(a) a (b) b

(c) – a (d) – b

178. cosA + sin(270° + A) – sin(270°– A) + cos (180°

+ A) = 

(a) –1 (b) 0

(c) 1 (d)
1

2

179. sin 15º + cos 105° = 

(a) 0

(b) 2 sin 15°

(c) cos 15° + sin 15°

(d) sin 15° – cos 15

180. cos 105° + sin 105° 

(a)
1

2
(b) 1

(c) 2 (d)
1

2

181. cos 15°– sin 15° 

(a)
1

2
(b)

1

2

(c) – 
1

2
(d) 0

182. xcos  – sin  = 1  x2 + (1 + x2) sin  

(a) –1 (b) 0

(c) 1 (d) 2

183. ABC , cosecA(sinB cos C + cos B sin C) = 

(a)
c

a
(b)

a

c

(c) 1 (d) – 1

184. x  
1

cosθ x
x

 

(a) 

(b) 

(c) 

(d) 
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185.  cos A = 
3

4
 32 sin

A 5A
cos

2 2

(a) 7 (b) – 7

(c) 7 (d) – 7

186. 1 2 3sin θ sin θ sin θ 3  

1 2 3cosθ cosθ cosθ 

(a) 3 (b) 2

(c) 1 (d) 0

187.
24

sin θ
25

 , 

secθ tan θ

(a) – 3 (b) – 5

(c) – 7 (d) – 9

188.
cos17 sin17

cos17 sin17

  


 

(a) tan 62° (b) tan 56°

(c) tan 54° (d) tan 73°

189.  
– 3

sin α
5

   
3π

π α
2

   

α
cos

2

(a)
1

–
10

(b)
1

10

(c)
3

10
(d)

– 3

10

190. 3 sin cosx x
(a) 4 (b) 2

(c) 1 (d) 3

191.    cosθ tan θ 2 2 tan θ 1  

(a) 0 (b) 1

(c) 2sec 5sin  (d) 5sec 2sin 
192.  x  y  x < y 

?

(a) sin x = sin y (b) sin x < sin y

(c) sin x > sin y (d)

193.  0 θ 90  

5cosθ 4 3 5sin θ

3 5sin θ 4 5cosθ

  
 

  
 

(a) 0 (b) 1

(c)
2

1
(d)

4

1

194.      2 sin  + 15

cos2   = 7  cot   

(a)
3

4
(b)

2

3

(c)
5

2
(d)

2

5

195.  3 tan   + 4  0     
2


<  <    cot2 –

cos5 – sin

(a)
53

–
10

(b)
10

7

(c)
10

23
(d)

10

37

196.   sec2=3, 0º <  < 
2


  

2 2

2 2

tan θ cosec θ

tan θ cosec θ





(a) 
4

7
(b) 

2

7

(c)
1

7
(d) 

3

7

197.  3cosθ – 2sinθ  = 
1

2
,  0 θ 90  

3sinθ 2cosθ

(a)
1

2
(b) 2

(c)
3

2
(d) 

5

2

198.  tanθ – cotθ  = 0  0 θ 90    

sinθ – cosθ

(a) 1 (b) 2

(c) – 2 (d) 0
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199.  sinA + cosecA = 3  

4

2

sin A 1

sin A



(a) 1 (b) 0

(c) 7 (d) 11

200. cos7 cos23 cos45 cosec83 cosec67      = 

(a) 0 (b) 1

(c)
1

2
(d) 

1

2

201.  
tanθ cotθ

tanθ – cotθ


 = 2,  0º θ 90    sinθ

(a)
2

3
(b) 

3

2

(c)
1

2
(d) 1

202.  sinx + cosx = c   
6 6sin cosx x  

(a)

2 41 6 3

16

c c 
(b)

2 41 6 3

4

c c 

(c)

2 41 6 3

16

c c 
(d)

2 41 6 3

4

c c 

203.  

2 2

3 3

1 sin A cos A sin A cos A
.

cos A sec A cosecA sin A cos A

 

 
 = 

(a) sinA (b) cosA

(c) tanA (d) cosecA

204. 2 212sin θ 23cos θ

(a) 0 (b) 23

(c) 12 (d) 1

205. (sin θ + cosec θ )2 + (cos θ  + sec θ )2  

(a) 8 (b) 7

(c) 9 (d) 4

206. 2 24 tan θ 9cos θ

(a) 8 (b) 6

(c) 13 (d) 12

207. 7cos 24sin 

(a) –7  7 (b) – 25  25

(c) – 24  24 (d) –31  31

208. 5sin2
θ + 10cos2

θ + 12sin θ cos θ

(a) (1, 12) (b) (0, 14)

(c) (1, 14) (d) (–1, 14)

 209.  A – B
π

4
   (1 + tanA)(1 – tanB)

(a) 1 (b) – 1

(c) – 2 (d) 2

210.  A + B = 135°  ( 1 + cotA) (1 + cotB) 

(a) 1 (b) 2

(c) 3 (d) 4

211.  sec θ   = 
1

 +
4

x
x

 sec θ  + tan θ

(a) x (b) 2x

(c) 4x (d) 5x

212.  cosec θ  =
1

 +
4

x
x

cosec θ + cot θ

(a) x (b) 2x

(c) 4x (d) 5x

213.  tan θ + sin θ =m  tan θ  – sin θ = n 

 2 2–m n

(a) mn (b) 2 mn

(c) 3 mn (d) 4 mn

214.  cot θ  + cosθ = m  cot θ –  cos θ = n

2 2–m n

(a) mn (b) 2 mn

(c) 3 mn (d) 4 mn
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215.   tan θ + sin θ = m  

tan θ  –  sin θ  =  n   mn

(a)
1

2
(m2 – n2) (b) 2 22( )m  –  n

(c)
2 21

( )
4

m  – n (d)
2 21

( )
4

m  + n

216. cos ec sin l 

secθ cosθ m 

 2 2 2 2( 3)l m l m 

(a) 1 (b) – 1

(c) 2 (d) 4

217.  cosec sin m   sec cos n 

   
2 2

2 23 3m n mn

(a) 1 (b) 2

(c) 3 (d) 4

218.  cot tan x  sec cos y 

   
2 2

2 23 3x y xy

(a) 4 (b) 3

(c) 2 (d) 1

219. 2 3sin θ sin θ + sin θ 1 

6 4 2cos θ – 4cos θ + 8 cos θ

(a) 0 (b) 3

(c) 1 (d) 4

220.

8 8

2

sin θ cos θ

cos 2θ(1 cos 2θ)






(a) 1 (b)
1

–
2

(c) –1 (d) 2

221.  (sec + tan) (sec + tan) (sec   +

tan  )=(sec– tan) (sec – tan) (sec  –

tan  ), 

(a) 1 (b) –1

(c) +1    (d)  4

222.  asec θ + btan θ + c = 0  psec θ + qtan θ +

r = 0,  (br – qc)2 – (pc – ar)2 = 

(a) (bp – aq) (b) (aq – bp)2

(c) (aq + bp)2 (d)

223.  P = acos3x + 3a cosx.sin2x  Q = asin3x +

3acos2x.sinx,   (P + Q)2/3 + (P – Q)2/3  

(a) 2a2/3 (b) a2/3

(c) 2a1/3 (d) a1/3

224.  sinA + sinB = 
21

65
 , cosA + cosB = 

65

27


 < ( A – B) < 3  cos
A – B

2

 
  
 

 

(a)
–3

130
(b)

3

130

(c)
6

65
(d)

–6

65

225.  8cos2+ 8sec2= 65  0º <
π

2
 

4cos2
(a) 3 (b) –3

(c)
31

–
8

(d)
33

–
32

226. 4 4 4 4π 3π 5π 7π
cos cos cos cos

8 8 8 8
    

(a)
3

2
(b)

–2

3

(c) 1 (d) –1

227. cos
15


. 

2
cos

15


 . 

4
cos

15


. 

8
cos

15


 

(a) –
1

16
(b)

1

16
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(c) 1 (d)  0

228. 1 cos
8

 
  
 

3
1 cos

8

 
  
 

5
1 cos

8

 
  
 

 
7

1 cos
8

 
  
 

 =  

(a)
1

4
(b)

1

2

(c)
1

6
(d)

1

8

229.   x = 
2

cos
3

y


 = 
4

z cos
3

 


    xy + yz + zx

(a) –1 (b) 1

(c) 0 (d) 2

230.  A, B (0,/2), sinA = 
4

5
 and cos (A + B) =

13

12
 ,  sinB 

(a)
61

65
(b)

8

65

(c)
63

65
(d)

5

13

231.  cos (– A) = a, cos (– B) = b , sin2

(A – B) + 2ab cos (A – B) 

(a) a2 – b2 (b) a2 + b2

(c) b2 – a2 (d) 2ab

232.
4sin

8


 + 

4 3
sin

8


 + 

4 5
sin

8


 + 

4 7
sin

8


= 

(a)
3

2
(b) 1

(c)
1

2
(d) 0

233.    2sin2+ 15cos2= 7

 cot

(a)
4

3
(b)

5

2 2

(c)
2

5
(d)

3

4

234.  3x sin  + 2y cos  = 4  2x sin  –3y

cos  = 2   x  y 

(a) 2 2

81 49
144

x y
 

(b) 2 2

36 64
121

x y
 

(c) 2 2

289 4
16

x y
 

(d) 2 2

256 4
169

x y
 

235.  sin  + cos  = a  sec  + cosec  = b 

 2( 1)b a  

(a) 2a (b) 3a

(c) 0 (d) 2ab

236.  a sec   + b tan  = 1 

2 2 2 2sec – tan 5a b    2 2 24a b a  

(a) 29b (b) 2

9

a

(c)
2

b


(d) 9

237.   1
tan

tan

sec

sec
2

4

2

4










 

2
,




4 4

2 2

sec β tan β

sec α tan α


(a) –1 (b) 0

(c) 1 (d) 2

238.

4 4

2 2

cos sin
1

cos sin

 
 

 
4 4

2 2

cos sin

cos sin

 


 
(a) 4 (b) 0

(c)
8

1
(d) 1

239. 7 cos ec 24sec 25cos ec  sec    
 cot 

(a)
24

5
(b)

24

7
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(c)
24

11
(d)

13

24

240.  8sec   + 6 cosec   = 20   cot 

(a)
4

3
(b)

3

4

(c)

(d)

241.
2 4 6

cos cos cos
7 7 7

  
 

(a)
1

2
(b) 0

(c)
1

–
2

(d) 1

242.
1 1

cos15 cos 7 .cos82
2 2

   = 

(a)
1

2
(b)

1

8

(c)
1

4
(d)

1

16

243. 2 2tan 1 e   3sec tan .cosec  

(a) (e2–1)3/2 (b) 1 – e

(c) (2 – e2)3/2 (d) (e2 – 2)1/2

244. 3tantan=1  
cos( )

cos( )




(a)
1

2
(b) 2

(c)
1

3
(d) 3

245. tan20° + tan 40° + 3 tan 20 . tan 40 

(a)
3

4
(b)

3

2

(c) 3 (d) 1

246. sin 36°. sin 72°. sin 108°. sin 144° = 

(a)
5

16
(b)

16

5

(c)
13

5
(d)

13

16

247.
2cos 40 cos 20

sin 20

  




(a) 0 (b) 3

(c) –1 (d) 2

248. 2 2 sin10°
sec5 cos40

2sin35
2 sin5

  
   

 
= 

(a) 1 (b) 4

(c) 2 (d) –1

249.
cos sin

,
cos sin

x x
n m

y y
 

2 2 2(m n )sin y

(a) 1– n2 (b) 1 + n2

(c) m2 (d) n2

250. x cos+ y sin = 4  x cos– y sin = 0

(a) x2 + y2 = 4 (b) x2 + y2 = 16

(c)
2 2

1 1 1

4x y
  (d)

2 2

1 1
4

x y
 

251.  2 2tan cot  = 14 ,  sec .cosec 

(a) 7 (b) 4

(c) 7 (d) 3

252.
4

cos ( )
5


5

sin ( )
13

 

, 0  
4


 tan 2

(a)
56

33
(b)

36

33

(c)
33

56
(d)

49

36
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253.  tan– tan= x  cot – cot = y  

 cot  

(a)
1 1

–
x y

(b)
1 1

x y


(c) x y (d)
1 1

–
y x

254.  3cos 5sin  

3

3

5sin θ – 2sec θ 2cosθ

5sin θ 2sec θ – 2cosθ

 
  

 

(a)
371

799
(b)

171

979

(c)
271

979
(d)

979

271

255. sec tan 2 5     sin 

(a)
1

5
(b)

3

2

(c)
4

5
(d)

2

5

256.  3tan 4 0  ,
2




 
  
 

 

2cot 5cos sin   

(a)
53

–
10

(b)
7

10

(c)
23

10
(d)

37

10

257.  
1 sin cos

4
cos 1 sin

x x

x x


 


   x 

(a) 60° (b) 30°

(c) 0° (d) 90°

258. cos (tan 2) (2 tan 1)    

(a) 2sec + 5sin (b) 3sec + 4sin

(c) sec + sin (d) 4sec + 5sin

259.
2 3 6

cos cos cos ............cos
7 7 7 7

   
   = 

(a) 0 (b) 1

(c) –1 (d) 2

260. tan 9 tan 27 tan 63 tan81    = 

(a) 1 (b) 2

(c) 3 (d) 4

261.  2 cos x + sin x = 1  7 cos x + 6 sin x 

(a) 6 (b) 2

(c) 7 (d) 1

262. 3 3cosec sin sec cosa b   

a2b2(a2 + b2) 

(a) 1 (b) –1

(c) – 2 (d) 2

263.  sinA + sinB = C, & cosA + cosB = D, 

sin(A+B) 

(a) CD (b) 2 2

CD

C D

(c)
2 2C D

2CD


(d) 2 2

2CD

C D

264.  
3

cos
5

  
4

cos
5

 ,    

 
θ

cos
2

  
  

(a)
7

2
(b)

7

5 2

(c)
7

5
(d)

7

2 5

265.
2 2cos 48 sin 12  = 

(a)
5 –1

4
(b)

5 1

8
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(c)
3 –1

4
(d)

3 1

2 2



266.
π 3π

sin sin
10 10

   
       = 

(a)
1

2
(b)

1
–

2

(c)
1

4
(d) 1

267.  tanA – tanB = x  cotB – cotA = y 

cot(A–B) 

(a)
1

y
x
 (b)

1

xy

(c)
1 1

–
x y

(d)
1 1

x y


268.
π π

tan θ tan θ
4 4

           
=

(a) 2 tan 2 (b) 2cot 2

(c) tan 2 (d) cot 2

269.
π π

cot θ cot θ
4 4

            =

(a) –1 (b) 1

(c) 0 (d) 

270.
1

sin( )
2

 
1

cos( )
2

 

 ,   

(a) 45° and 15° (b) 60° and 15°

(c) 15° and 45° (d) 45° and 60°

271.   

 2 2 2sin sin – sin  

(a) 2sin sin cos  

(b) 2cos cos cos  

(c) 2sin sin sin  

(d) 2cos sin sin  

272. 1+cos 2x + cos 4x + cos 6x = 

(a) 2 cosx cos2x cos3x

(b) 4 sinx cos2x cos3x

(c) 4 cosx cos2x cos3x

(d) cosx cos2x cos3x

273. sin12° sin48° sin54° = 

(a)
1

16
(b)

1

8

(c)
1

4
(d)

1

32

274.
1

3 cos 23 sin 23
4
     = 

(a) cos 43° (b) cos 7°

(c) cos 53° (d)
1

cos53º
2

275. 2 cosx – cos 3x – cos 5x = 

(a) 16cos3x sin2x (b) sin3x cos2x

(c) 4cos3x sin2x (d) 4sin3x cos2x

276. 3 cos ec20º – sec 20º

(a) 2 (b)
2sin 20º

sin 40º

(c) 4 (d)
4sin 20º

sin 40º

277.
cos12º –sin12º sin147º

cos12º sin12º cos147º


 = 

(a) 1 (b) –1

(c) 0 (d)
1

2

278. cos24 cos55 cos125 cos204 cos300    = 

(a) 2 (b)
1

2



(c) 1 (d)
1

2

279.

2

2

2sin tan (1 tan ) 2sin sec

(1 tan )

      

 
=

(a)
sin

1 tan


  (b)

2sin

1 tan


 

(c)  2

2sin

1 tan



  (d)  2

2sin

1 tan
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280.  m tan( 30 ) n tan( 120 )    

–

m+n

m n

(a) 2cos2 (b) cos 2
(c) 2sin2 (d) sin2

281. cosA + cos(240° + A) + cos(240° – A) = 

(a) cosA (b) 0

(c) 3 sin A (d) 3 cos A

282. 1 + cos56° + cos58° – cos 66° = 

(a) 2 cos 28°cos 29°sin 33°

(b) 4 cos 28°cos 29°cos 33°

(c) 4 cos 28°cos 29°sin 33°

(d) 2 cos 28°cos 29°cos 33°

283. A + B = 225°  
tan A tan B

.
1– tan A 1 tan B  

(a) 1 (b) –1

(c) 0 (d)
1

2

284.
sin(B A) cos(B A)

sin(B A) cos(B A)

  

   =

(a)
cos B sin B

cos B sin B


 (b)

cos A sin A

cos A sin A




(c)
cos A sin A

cos A sin A


 (d)

cos B sin B

cos B sin B




285.  
sin

tan
1 cos

x

x




 

sin
tan

1 cos

y

y




 

   
x

y

(a)
sin

sin


 (b)

sin

sin




(c)
sin

1 cos


  (d)

sin

1 cos


 

286.  tan
b

x
a

   
a b a b

a b a b

 


 

(a)
2sin

sin 2

x

x
(b)

2cos

cos2

x

x

(c)
2cos

sin 2

x

x
(d)

2cos

cos2

x

x

287. cos(A B) cos A cos B sin Asin B  

 ( , )
(a) (–1, –1) (b) (1, –1)
(c) (–1, 1) (d) (1, 1)

288. tan 2 tan 2 4 tan 4 8cot8    = 

(a) tan (b) tan 2
(c) cot (d) cot 2

289.
2 2

cos cos
3 3

x x
    
        
   

(a)
3

–
2

(b)
1

2

(c)
3

2
(d)

3

2

290.
1 sin 1 sin

?
1 sin 1 sin

x x

x x

  


  
 (x  )

(a)
2

x
(b) tan

2

x

(c) sec
2

x
(d) cosec

2

x

291.  sin A = n sin B  






 








 2

BA
tan

1

1–

n

n

(a) 







2

B–A
sin (b) 








2

B–A
tan

(c) 







2

B–A
cot (d) 







 
2

BA
tan

292.

2 2sin A sin B

sin A cos A sin Bcos B






(a) tan(A B) (b) tan(A B)

(c) cot(A B) (d) cot(A B)
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293.  cosA = m cosB 

(a)
A + B + 1 B – A

cot = tan
2 – 1 2

m

m

(b)
A B 1 B A

tan cot
2 1 2

m

m

  




(c) A B 1 A B
cot tan

2 1 2

m

m

  




(d)
A B 1 A B

cot tan
2 1 2

m

m

  




294.
2 4

cos ycos cos
3 3

x z
              

 
1 1 1

x y z
 

(a) 1 (b) 2

(c) 0 (d) 3 cos
295. 2 sinA cos3 A – 2 sin3A cosA = 

(a) sin4A (b)
1

sin 4A
2

(c)
1

sin 4A
4

(d)
1

sin 4A
8

296. tanA + tan(180° + A) + cot (90° + A) + cot (360°

– A) = 

(a) 0 (b) 2 tan A

(c) 2 cot A (d) tan A – cot A

297.
sin 3 sin 5 sin 7 sin 9

cos3 cos5 cos 7 cos9

   


   

(a) cot 6 (b) tan 6
(c) cot 3 (d) tan 3

298.  ABCD  cosA + cosB

+ cosC + cosD = 

(a) 2 (cosA + cosC)

(b) 2 (cosA + cosB)

(c) 2 (cosA + cosD)

(d) 0

299.  
2sin

1 cos sin
y




    

1 cos sin

1 sin

  
 

(a) y (b) 1/y

(c) 1+y (d)
1

1 y

300.

2sin 1 cos sin
1– –

1 cos sin 1 – cos

y y y

y y y


 


(a) 0 (b) 1

(c) sin y (d) cos y

301.
sin 70 cos 40

cos 70 sin 40

 


 

(a) 1 (b)
1

3

(c) 3 (d) – 3

302.  sec tanx   cosec coty    

(a)
1

–1

y
x

y


 (b)

1–

1

x
y

x




(c)
–1

1

y
x

y


 (d)
1

1–

x
y

x




303.  

4 4sin A cos A 1

ba a b
 

  

8 8

3 3

sin A cos A

a b


(a)
3

1

( )a b
(b)

2 2

2( )

a b

a b

(c)

3 3

3( )

a b

a b
(d)

ab

a b

304.  2 cos siny x  

2 sec cosec 3x y    2 24x y

(a) 4 (b) – 4

(c)   4 (d) 0

305. tan cot a    cos sin b 

2 2 2( 1) ( 4)b a 

(a) 2 (b) – 4

(c) 4 (d) 4
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306.  
sin cos

tan
sin cos

 
 

 
  sin cos 

 sin – cos  

(a) 2 cos , 2 sin 

(b) 2 sin , 2 cos 

(c) 2 sin , 2 sin 

(d) 2 cos , 2 cos 

307.  sin sin a    cos cos b 

θ –
tan

2

 
  

(a)

2 2

2 24

a b

a b



 
(b)

2 2
4

2 2

a b

a b

 



(c)

2 2

2 2
4

a b

a b



 
(d)

2 2

2 2

4 a b

a b

 



308. 2 2 2cos cos ( 120 ) cos ( 120 )      

(a)
3

2
(b) 1

(c)
1

2
(d) 0

309. sin
14


.

3
sin

14


.

5
sin

14


.

7
sin

14



9
sin

14


.

11
sin

14


.

13
sin

14


 

(a)
1

8
(b)

1

16

(c)
1

32
(d)

1

64

310.  
1 – cos B

tan A
sin B

  tan 2A 

tan B 

(a) tan 2A = tan B

(b) tan 2A = tan2 B

(c) tan 2A = tan2 A + tan2B

(d) tan 2A = tan2 A – tan2B

311. sin 600° cos 330° + cos 120° sin 150° 

(a) 1 (b) –1

(c)
1

2
(d)

3

2

312.  tan (A + B) = p  tan (A – B) = q  

tan 2A 

(a)
–

p q

p q


(b)

–

1

p q

pq

(c)
1–

p q

pq


(d)

1

–

pq

p q



313.
sec8A – 1

sec4A – 1
= 

(a)
tan 2A

tan8A
(b)

tan8A

tan 2A

(c)
cot8A

cot 2A
(d)

cot 2A

cot8A

314. ABC C 90    

 tan A  tan B 

(a) 2 2 0abx c x ab  

(b) 2 2 0abx c x ab  

(c) 2 2 0abx c x ab  

(d) 2 2 0abx c x ab  

315.  sinA + sin2A = x  cos A + cos 2A = y 

 (x2 + y2) (x2 + y2 – 3) 

(a) 2y (b) 3y

(c) 3y (d) 4y

316.  cos(A – B) = 
3

5
  tan A tan B = 2 

(a) cosA cos B = 
2

–
5

(b) sinA sin B = 
2

5
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(c) cos A cos B = 
1

–
5

(d) sinA sin B =
1

–
5

317.
cos 9 sin 9

cos 9 sin 9

 


 

(a) tan 54° (b) tan 36°

(c) tan 18° (d) cot 18°

318.  
1

tan
7


1

tan
3

   cos 2 = 

(a) sin 2 (b) sin 4

(c) sin 3 (d) cos3

319.  A = 130°  x = sin A + cos A 

(a) x > 0 (b) x < 0

(c) x = 0 (d) 0x 

320. tan A = 
1

2
, tan B = 

1

3
  cos 2A  

(a) sin B (b) sin 2B

(c) sin 3B (d) cos 3B

321. sin (120°– A) = sin (120°– B), 0° < A, B <  ,

 A  B 

(a) A = B

(b) A = B or A + B =
3



(c) A + B = 0, A + B = 
3



(d)

322. 22sin 4cos( )sin sin cos2( )     

(a) sin 2 (b) cos 2

(c) cos 2 (d) sin 2

323. cos 12° + cos 84° + cos 156° + cos 132° 

(a)
1

2
(b) 1

(c) – 
1

2
(d)

1

8

324.   A + C = B  tan A  tan B tan C  

(a) tan A tan B – tan C

(b) tan B – tan C – tan A

(c) tan A + tan B – tan C

(d) – tan A tan B + tan C

325. tan sin cos
2 2

             

(a) 1 (b) 0

(c)
1

2
(d)

2sin 

326.  x = cos 10° cos 20° cos 40°  x 

(a)
1

tan10
4

 (b)
1

tan10
8



(c)
1

cot10
4

 (d)
1

cot10
8



327. sin 12° sin 24° sin 48° sin 84° = 

(a) cos 20° cos 40° cos 60° cos 80°

(b) sin 20° sin 40° sin 60° sin 80°

(c)
3

16
(d)

1

16

328. tan 5x tan 3x tan 2x = 

(a) tan 5x – tan 3x – tan 2x

(b) 0

(c)
sin 6 – sin 3 – sin 2

cos5 – cos3 – cos2

x x x

x x x

(d) tan 9x
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329.  cos cos 0 sin sin      

cos 2 cos 2  

(a) 2 sin ( )   

(b) 2 cos ( )  

(c) 2 sin ( )  

(d) 2 cos ( )   

330.  A + B + C = 180°

tan A tan B tan C

tan A tan B tan C

 

(a) 0 (b) 2

(c) 1 (d) –1

331.  cos A = a cos B  sin A = b sin B  (b2

– a2)  sin2 B 

(a) 1 + a2 (b) 2 + a2

(c) 1 – a2 (d) 2 – a2

332.  A + B + C =    cos 2 A + cos 2 B + cos

2 C 

(a) 1 + 4 cos A cos B cos C

(b) – 1 + 4 sinA sin B cos C

(c) – 1 – 4 cosA cos B cos C

(d) 1 + 4 sin A sin B sin C.

333.  A, B, C sin2A +

sin2B + sin2C – 2 cosA cosB cosC 

(a) 1 (b) 2

(c) 3 (d) 4

334.  A + B + C =180°  sin2A + sin 2B + sin 2 C

(a) 4 sinA sin B cosC

(b) 4 cosA cosB cosC

(c) 4 sinA sinB sinC

(d) 8 sinA sinB sinC

335. cos 52° + cos 68° + cos 172° = 

(a) 0 (b) 1

(c) 2 (d)
3

2

336.  cos 2B = 
cos (A C)

cos (A C)




  tan A, tan B,

tan C 

(a) (b)

(c) (d)

337. 2 2( ) 4 sina b ab  

(a) 2a = b (b) a = b

(c) a = 2b (d) a > b

338.  
sin A sin C

cot B
cosC cos A





 A, B, C 

(a) (b)

(c) (d)

339.  sin sin( 2 )b a    
–

a b

a b



(a)
tan

tan ( )


 (b)

cot

cot ( – )



 

(c)
cot

cot ( )




 (d)

tan

tan( – )


 

340. tan10 tan 50 tan 70  

(a) 0 (b) 1

(c) 3 (d) 3

341.
3 3 3cos 10 cos 110 cos 130  



163

(a) 
3

4
(b) 

3

8

(c) 
3 3

8
(d) 

3 3

4

342.   4cos  +

3cos2  – 2sin 3  + cos4   = 2 3 1

(a)
6


(b) 

3



(c)
4


(d)  

2



343.  (sin A+ sin B + sin C)2 = sin2A+ sin2 B +sin2 C

(a) sin A + sin B + sin  C = 0

(b) cos A+ cos B + cos C = 0

(c)
1 1 1

0
sin A sin B sin C

  

(d)

344.    
sin

sin

x

y
 =  p  

cos

cos

x

y
 =  q  tan x  =  

(a)
2

2

2

1

p q

q p




(b) 

2

2

1

1

p q

q p





(c) 
2

2

1

1

p q

q p




(d) 

2

2

1

1

p q

q p





345.  cos A = tan B, cos B = tan C cos C = tan A 

 sin A 

(a)
5 1

4


(b)

2

15 

(c)
4

13 
(d)

3 1

2



346.

2

2

3 tan A
,

1 3 tan A
k





k

  Asin4Asin3ecAcos 3  

(a)
2

– 1

k

k , 
1

3
k    3k 

 (b)
2

– 1

k

k ,  
1

3
3

k 

(c)
2

– 1

k

k  , 
1

3
k   3k 

 (d)
2

+1

k

k

347. 3 2cos 3cos sina    m 

3 2sin 3cos sina    n 

2 2
3 3( ) ( – )m n m n  

(a) a (b) 2a

(c) 2a2 (d)
2

32a

348.  y = a cos2x + 2 b sinx cosx + c sin2x 

z = a sin2x – 2b sinx cosx + c cos2x 

(a)  y + z = a + c (b)  y + z = a + b

(c)  y + a = x + b (d)

349.  A + B + C =  

cosA cosB cosC
?

sin Bsin C sin Csin A sin Asin B
  

(a) 0 (b) 1

(c) 2 (d) 3

350.  sinA, cosA  tanA  

cos3A + cos2A=

(a) 1 (b) 2

(c) 3 (d) 4
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351.  cos( ),cos ,cos( )    

  cos sec
2


 

(a) 0 (b) 1

(c) 2 (d) 2

352.  A + B = C  tan A = k tan B  A – B = 

 sin C = 

(a) 0 (b) 1

(c)
1

– 1

k

k


(d)

1
sin

– 1

k

k




353.  tan α tanβ,  x2 + px + q = 0

( )p q  tan (α β) 

(a) p – 1 (b)
 –1

p

q

(c) 2q – p (d)

354.  A + B + C = 
3

2


 cos 2A + cos 2B +

cos 2C = 

(a) 1 – 4 sinA sinB sinC

(b) 1 – sin A sin B sin C

(c) 1 – 2sin A sin B sin C

(d)

355. A + B + C =  A, B,C 

 cotA cotB cotC = k, 

(a) k < 1 (b) k  > 
1

3

(c) k =
1

2 3
(d)

1

3 3
k 

356.
sin( )

sin( )

x y a b

x y a b

 


   
tan

tan

x

y


(a) a (b) b

(c) a/b (d) b/a

357.
2 2

tan tan 3 tan tan
5 15 5 15

   
  

(a) 0 (b) 1

(c) 2 (d) 3

358.  sin A + cos A = x 

 
2

6 6 21
sin A cos A 4 3 1

4
x

 
    

  
 

x2 = 

(a) < 0 (b) < 1

(c) – 2 (d) 2

359. 2 2 2cos 10º cos 50º cos 70º  

(a)
1

2
(b) 1

(c)
3

2
(d) 2

360.  A + B + C = 180°

2 2 2A B C
tan tan tan

2 2 2
 

(a) 1 (b) 3

(c) 2 (d) 0

361.

2

2

cot 15 1

cot 15 1






(a)
3

2
(b)

2

3

(c) 1 (d) 0
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1. (b) 2. (d) 3. (a) 4. (a) 5. (b) 6. (d) 7. (a) 8. (a) 9. (c)

10. (a) 11. (a) 12. (a) 13. (b) 14. (c) 15. (a) 16. (a) 17. (a) 18. (c)

19. (c) 20. (b) 21. (a) 22. (a) 23. (a) 24. (c) 25. (b) 26. (b) 27. (a)

28. (c) 29. (a) 30. (c) 31. (c) 32. (d) 33. (b) 34. (a) 35. (c) 36. (d)

37. (c) 38. (c) 39. (c) 40. (d) 41. (d) 42. (c) 43. (c) 44. (c) 45. (c)

46. (a) 47. (c) 48. (d) 49. (d) 50. (b) 51. (a) 52. (a) 53. (a) 54. (a)

55. (b) 56. (b) 57. (b) 58. (c) 59. (d) 60. (d) 61. (a) 62. (b) 63. (a)

64. (d) 65. (d) 66. (c) 67. (c) 68. (c) 69. (a) 70. (b) 71. (b) 72. (b)

73. (b) 74. (a) 75. (b) 76. (c) 77. (c) 78. (d) 79. (c) 80. (b) 81. (c)

82. (c) 83. (a) 84. (c) 85. (b) 86. (c) 87. (c) 88. (a) 89. (a) 90. (b)

91. (a) 92. (c) 93. (c) 94. (d) 95. (b) 96. (b) 97. (c) 98. (a) 99. (d)

100.(b) 101. (b) 102. (c) 103. (b) 104. (d) 105. (b) 106. (a) 107. (c) 108. (c)

109.(c) 110. (c) 111. (a) 112. (a) 113. (a) 114. (a) 115. (a) 116. (a) 117. (d)

118.(b) 119. (d) 120. (a) 121. (b) 122. (a) 123. (a) 124. (a) 125. (a) 126. (c)

127.(b) 128. (a) 129. (b) 130. (b) 131. (c) 132. (a) 133. (a) 134. (c) 135. (c)

136.(b) 137. (c) 138. (a) 139. (c) 140. (b) 141. (c) 142. (c) 143. (a) 144. (b)

145.(c) 146. (b) 147. (b) 148. (a) 149. (d) 150. (c) 151. (c) 152. (b) 153. (b)

154.(b) 155. (d) 156. (d) 157. (a) 158. (b) 159. (d) 160. (b) 161. (a) 162. (a)

163.(a) 164. (a) 165. (a) 166. (a) 167. (b) 168. (c) 169. (b) 170. (b) 171. (a)

172.(b) 173. (a) 174. (b) 175. (c) 176. (c) 177. (a) 178. (b) 179. (a) 180. (d)

181.(a) 182. (c) 183. (c) 184. (d) 185. (b) 186. (d) 187. (c) 188. (a) 189. (a)

190.(b) 191. (c) 192. (b) 193. (a) 194. (a) 195. (b) 196. (c) 197. (d) 198. (d)

199.(c) 200. (d) 201. (b) 202. (b) 203. (a) 204. (c) 205. (c) 206. (a) 207. (d)

208.(c) 209. (d) 210. (b) 211. (b) 212. (b) 213. (d) 214. (d) 215. (c) 216. (a)

217.(a) 218. (d) 219. (d) 220. (b) 221. (a) 222. (b) 223. (a ) 224. ( b) 225. (b)

226.(a ) 227. (a) 228. (d) 229. (c) 230. (c) 231. (b) 232. (a) 233. (b) 234. (d)

235.(a) 236. (a) 237. (c) 238. (d) 239. (b) 240. (b) 241. (c) 242. (b) 243. (c)

244.(b) 245. (c) 246. (a) 247. (b) 248. (b) 249. (a) 250. (c) 251. (b)     252. (a)
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 253.(b)   254. (c) 255. (d) 256. (b) 257. (a) 258. (a) 259. (a) 260. (d) 261. (a)

262. (a) 263. (d) 264. (d) 265. (b) 266. (c) 267. (d) 268. (a) 269. (b) 270. (a)

271.(a)  272. (c) 273. (b) 274. (d) 275. (a) 276. (c) 277. (c) 278. (d) 279. (b)

280.(a) 281. (b) 282. (c) 283. (d) 284. (b) 285. (a) 286. (d) 287. (b) 288. (c)

289.(c) 290. (b) 291. (b) 292. (b) 293. (a) 294. (c) 295. (b) 296. (d) 297. (b)

298.(d)  299. (a) 300.    (d)  301. (c) 302. (c) 303. (a) 304. (a) 305. (d) 306. (a)

307.(b) 308. (a) 309. (d) 310.      (a)  311. (b) 312. (c) 313. (b) 314. (d) 315. (a)

316.(b) 317. (a) 318. (b) 319. (a) 320. (b) 321. (a) 322. (c) 323. (c) 324. (b)

325.(d) 326. (d) 327. (d) 328. (a) 329. (d) 330. (c) 331. (c) 332. (c) 333. (b)

334.(c) 335. (a) 336. (b) 337. (b) 338. (a) 339. (c) 340. (c) 341. (c) 342. (a)

343.(a)  344.     (b) 345. (b) 346. (a) 347. (d) 348. (a) 349. (c) 350.     (a)    351. (d )

352.(d) 353. (b) 354. (a) 355. (d) 356. (c) 357. (d) 358. (d) 359. (c) 360. (a)

361.(a )
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Soln 1. sin43° = sin(90° – 47°) = cos47°  [sin(90° – ) =  cos]

  
sin 43

1
cos47






Soln 2. sin+ 
1

sin
= 2

2sin 2sin 1 0   

0)1(sin 2 

1sin   cosec 1  

 55 eccossin = (1)5 + (1)5  =  2

Soln 3. 2
tan

1
tan 




0)1(tan 2 

tan 1   1cot 

2 2 2 2tan cot (1) (1) 2    

Soln 4.
1

cosθ 2
cosθ

 

2(cosθ 1) 0 

cos = 1     = 0°

100 100 100 100sin sec (0) (1) 1    

Soln 5.

4

5

cossin

cossin





( )

sin cos sin cos 5 4

sin cos sin cos 5 4

    


    

1

9

cos2

sin2





               9tan 

40

41

80

82

181

181

1)9(

1)9(

1tan

1tan
2

2

2

2















Soln 6.








tan1

cot

cot1

tan

 =
)tan1(tan

1

tan

1
1

tan








)

tan

1
cot(




 =
)tan1(tan

1

1tan

tan2







 =
)1(tantan

1

1tan

tan2







 =
)1(tantan

1tan3




 [a3 – b3 = (a – b) (a2 + ab + b2)]

 =

2(tan 1)(tan tan 1)

tan (tan 1)

   
 

2tan tan 1

tan

 




 =  1 tan cot  

Soln 7. 2cottan 

2
tan

1
tan 




2tan 2 tan 1 0  

0)1(tan 2 

tan 1 cot 1      ( 

tan  cot )

tan cotn n  

(1) (1) 2  n n

Soln 8.
3

5

tansec

tansec





( )

35

35

tansectansec

tansectansec
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2

8

tan2

sec2





      
1

cos
 × 

cos

sin




 =  4     sin= 
1

4

Soln 9. 
4 4 2

cos sin
3

  [a2 – b2 = (a + b) (a – b)]

2 2 2 2 2
(cos sin )(cos sin )

3
     

2 2 2
cos sin

3
  2 2( cos sin 1)  

2 2 2
1 sin sin

3
  

  
2 2

1 2sin
3

 

Soln 10. tan 46 cot 44  

 = tan 46º cot(90º 46º )     ( cot(90º ) tan )   

 = 0º46tanº46tan 

Soln11. º53cosº37sinº39sinº51cos 

cos(90º 39º ) sin 39º sin 37º cos(90º 37º )    

[cos(90º ) sin ]   

º37sinº37sinº39sinº39sin  0

Soln 12.  
1

2cosx
x

  

3
3

3

1 1 1
3x x x

x xx

             

)cos2(3)cos2( 3 

 38cos 6cos 
32(4cos 3cos ) 2cos3    

Soln 13. sec tan 3      ....(i)

: 1tansec 22 

(sec tan )(sec tan ) 1     

1)tan(sec3   
1

sec tan
3

        ...(ii)

(i)  (ii) 

1 10
2sec 3

3 3
           

3

5
sec 

Soln 14. 
13

5
cos      

5

13
sec,

5

12
tan 

5

12
13

( tan   sec )

25

313

25

169

25

144
sectan 22 

Soln15. tan θ 6 6 6 ...    

 tan6tan ( )

 tan6tan2               06tantan2 

0)3)(tan2(tan    3tan 

( 2tan    )

 2 2sec θ tan θ 1 

tan

2 2sec (3) 1 9 1 10     

Soln16. 90º , 2        º902 

º903      º30   º60

2 2 1 1 1
cos 60º sin 30º

4 4 2
   

Soln17.  

º

º

12
1– tan 22

2

12
1 tan 22

2


(

2

2

1 – tan
cos 2 ,

1 tan


 

 

º
1

22
2

 

   
1

cos 45º
2
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Soln18. 1º88cosº88sin 22 

( 1cossin 22  ,    )

Soln19. 
tan tan

tan( )
1 tan tan

 
  

  

tan tan

1 1

5 62 3tan( ) 1
1 1 6 5

1
2 3


    

 
 = tan 45º

45º
4


 

Soln20. Acos)1AsecA(tan 

= 
2 2[tan A sec A (sec A tan A)]cos A  

2 2( sec tan 1) 

=      [tanA secA (secA tanA)(secA tanA)]cosA   

)AsecA(tan 

= Acos)AtanAsec1)(AsecA(tan 

= Acos)1AsecA(tan
Acos

1

Acos

Asin








 

=
 

Acos)1AsecA(tan
Acos

1Asin




= )1AsecA)(tanAsin1( 

Soln21. 
1

2 cos θ x
x

 

2 2

2

1
4 cos θ x

x
  + 2

2 2

2

1 1
2 cos θ ( ) 1

2
x

x
  

Soln 22. 

Acos1

Acos1




( )

 =  

22

2

(1 cos A) (1 cos A) (1 cosA) 1 cos A

(1 cosA) (1 cosA) sin A(1 cos A)

    
         

Soln 23. 
(1– sin )

(1 sin )



 
( )

=
(1 sin ) (1 sin )

(1 sin ) (1 sin )

   


    = 

2

2

(1– sin )

1– sin





=

2

2

(1– sin )

cos




 =

1– sin

cos




= sec – tan 

Soln 24. 
1 cos

1– cos

 


+ 




cos1

cos1

  =
1 cos 1 – cos

1 – cos 1 cos

  


  

  =
   2 2

(1 cos ) (1– cos )

1– cos 1 cos

   

  

  =
2

1 cos 1 cos 2

sin1 cos

   


 
= 2cosec 

Soln 25. 
1– sin θ 1 sin θ

1 sin θ 1– sin θ






 

2

1 sin 1 sin 2

1 sin 1 sin 1– sin

2
2sec

cos

   
 

    

  


Soln 26.  sec   = A            cos   = 
A

1

   cosec   = B        sin   = 
B

1

( 1cossin 22  )
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2 2

2 2 2 2

1 1 A B
1 1

A B A B


   

 2222 BABA 

Soln 27. AcosASin 66 

3 3 2 2b ( b)( b b )a a a a
       

  = (sin2A+cos2A)(sin4A–sin2A.cos2A+cos4A)

  = (sin2A+cos2A)[sin4A+2sin2A.cos2A+cos4A          –

3sin2A.cos2A]

 2 2sin A cos A 1  

=  2
2 2 2 2sin A cos A 3sin A cos A

    

= AcosAsin31 22

Soln 28. 2

2

1
sin 1 – cos 1 –

sec
   



2 2sin cos 1    

   

2sec 1

sec






Soln 29.  

1
sin α cos(30º α)

sec(30 α)
  



cos(90º – ) cos(30º )  

 cos(90º ) sin  

90º – 30º 

30º

sin30º + cos60º = 
1 1

1
2 2
 

Soln 30.

2 2 2 2

2 2

sec θ cos θ 2secθcosθ cosec θ sin θ

– 2sinθcosecθ – tan θ –cot θ 2tanθcotθ

   



       2 2 2 2 2 2(sec θ – tan θ) (cos θ sin θ) (cosec θ – cot θ)

–2(secθcosθ sinθcosecθ – tanθcotθ)

  



  1 + 1 + 1 – 2 (1 + 1– 1)  = 3 – 2 = 1

























1coteccos

1tansec

1cossin

22

22

22

θ 45º  

2 2

21 1
2 – 2 – – (1–1)

2 2

   
       

1 1
1

2 2
  

Soln 31. 
1

3

cossin

cossin





1

2
5

sin θ cosθ 3sin θ – 3cosθ

2sin θ 4cosθ

sin θ 4
2

cosθ 2

 



 

2tan  ( )

2 1
sin , cos

5 5
   

)cos)(sincos(sincossin 222244 

2 2( sin cos 1)  

 2 2sin cos   =
4 1 3

5 5 5
 

Soln 32.   sin17º
x

y
 x

17º

y

2 2y x

2 2
sec17º

–

y

y x
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2 2

sin 73º cos17º
y x

y


 

2 2

2 2
sec17º sin 73º

y xy

yy x


  



2 2 2 2

2 2 2 2

y y x x

y y x y y x

 
 

 

Soln 33. 
2 2

cos 43º
x

x y



           y

43º

x

2 2x y

tan 47º cot 43º
x

y
      tan(90º ) cot   

Soln 34.       tan
x

y
  sin

cos






sin θ = x cosθ y

2 2

2 2

sin θ + cosθ . .

sin θ – cosθ . – . –

 
 

x y x x y y x y

x y x x y y x y

Soln 35.  (sec+ tan) (sec – tan)

sec2 – tan2 = 1

Soln 36.  
2 2

sin 61º
a

a b



   a

61º
b

22
ba +

tan 61º
a

b
  tan 29º cot 61º

b

a
 

( tan(90º ) cot )  

tan 61º tan 29º  
a b

b a

Soln37.

2 2

2
22

22

cos θ cos θ
3 3

1cos θ
cos θ 1cos θ

sin θsin θ

  
    

3
1eccos

1
2




               2 2( cosec θ 1 cot θ) 

3
cot

1
2




       3tan2 

tanθ 3 θ 60º  

Soln 38.   2sin 68º 2cot15º
–

cos 22º 5 tan 75º

3tan 45º tan 20º tan 40º tan 50º tan 70º

5



= 
5

3

º75tan5

º75tan2

º22cos

º22cos2


= 
5

3

5

2
2         

5
2 2 1 1

5
   

sin(90º – θ) = cosθ

cot(90º – θ) tanθ

tan 20º.tan 70º 1 as (20º +70º) = 90º

tan40º.tan50º 1 as (40º 50º ) 90º

 
  
 
    



Soln 39.  cosec39º x  
1

sin 39º
x




2

1
cos39º sin51º

x

x


      

x

39º

2
1x 

1

 2cot39º 1x   = tan 51°

º51eccosº.51sin

1
º51tanº39sinº51sin

22

222 

     = 
2

2

2 2

1 1
1 1

x
x

x x


   

     = 
2 2

2 2

1 1
1– 1 1 1x x

x x
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Soln 40. 

2 2

sin39º
2 tan11º tan 79º tan31º tan59º

sin39º

tan 45º –3(sin 21º cos 21º )





= 0321 

tan11º tan 79º 1

tan 31º tan 59º 1

  
  

Soln41.

2

2 2 2

2

1 1 1 tan θ

11 tan θ 1 tan θ tan θ 11
tan θ

  
  

2

2

1 tan θ
1

1 tan θ






Soln42.

3 3 3 3

3 3 3 3

cos 20º cos 70º sin 70º sin 20º
1

sin 70º sin 20º sin 70º sin 20º

 
 

 

            
cos20º sin 70º

cos70º sin 20º

 
  



Soln 43. 
cos 38 cot 52

sin 52 tan 38

n n

n n

  
  

   cos 90 52 cot 90 38

sin 52 tan 38

n n

n n

      


  

sin 52 tan 38
1

sin 52 tan 38

n n

n n

  
 

 

Soln 44.   
cot 29º cot 61º

tan 61º tan 29º

n n

n n





( cot 29º cot (90º 61º ) tan 61º )n n n
   

 cot 61º tan 29ºn n

tan 61º tan 29º
1

tan 61º tan 29º

n n

n n


 



Soln 45.  tan15ºx 

     
13

13
º15tan






   

2
2

2

1 1
2x x

xx

      

2
13

13

13

13
2






















   
  

2
2 2

3 1 3 1
2

3 1 3 1

   
  
   

2
3 1 2 3 3 1 2 3

2
3 1

     
   

     =   
2

28
2 4 – 2 16 2 14

2

        

Soln 46. 
3 1

cot 75º tan15º
3 1

x


  


 

2
1 1

2x x
xx

 
     

= 2
13

13

13

13










  = 

   
  

2 2

3 1 3 1
2

3 1 3 1

  


 

= 2
13

32133213



  = 2

2

8
 =  6

  
1

x
x

  = 6

Soln 47.tan (A + B) = 
2

1
,  tan (A–B) = 

3

1

 tan 2A  =  tan (A + B + A – B)

   
   

tan A B tan A B

1 tan A B tan A B

  
  

 = 

3

1
.

2

1
1

3

1

2

1




 = 

5

6
.

6

5
 = 1

Soln 48. 

Soln 49. cos (A – B) = 
2

1
  sin (A + B) = 

2

1
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A – B = 
1 1

cos ,
2


A + B = 

2

1
sin 1

A – B =  60° .....(i), A + B  =  30° .......(ii)

(i)    (ii) 

A = 
60º 30º

2


= 45°

Soln 50. sin (x + y) = 1    tan (x – y) = 
1

3

x + y = sin–1 1  (x – y) = tan–1
1

3

x + y  =  90° ... (i)

x – y  =  30° ... (ii)

(i) (ii)  

  2x = 120°

x = 60°, y = 30°

sin x + tan y  =  sin 60° + tan 30°  = 
3

1

2

3


= 
32

23
 = 

32

5

Soln 51. sin A + cos A = 
3

5

sin2A+cos2A + 2sinA cos A = 
9

25

1 + 2 sinA cosA = 
9

25

2sinA cos A = 1
25

9
  = 

– 16

25

, (sinA – cos A)2 = sin2A + cos2A – 2 sinA cos A 

= 1 – 






 
25

16
    =

25

16
1 =

25

41

41
sin A cosA

5
 

Soln 52.  22 tansec = 
7

12
… (i)

, 1tansec 22  … (ii)

 (i)  (ii) 

  22 tansec .   22 tansec  = 
12

7

 44 tansec  = 
12

7

Soln 53. cosec2  +cot2   = 
7

5
... (i)

 cosec2  – cot2   = 1 ... (ii)

 (i)  (ii) 

(cosec2  +cot2  ).(cosec2  – cot2  ) = 
7

5

cosec4  – cot4   = 
7

5

Soln 54.sec x + tan x = a … (1)

  sec2 x – tan2 x = 1

(sec x + tan x)(sec x – tan x) = 1

sec x – tan x = 
1

a
… (ii)

  (i)  (ii) 

2 sec x = 
1

a
a



sec x = 

2 1

2

a

a


                 

a
2 +1

x

2a

a
2
 –1

sin x = 

2

2

1

1

a

a




Soln 55. cosec x – cot x = a … (i)

, cosec2 x – cot2 x = 1

(cosec x + cot x) (cosec x – cot x) = 1

(cosec x + cot x) = 
1

a
… (ii)

 (i) (ii) 
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2 cosec x = 
1

a
a

 a
2  +

1

x

2a

a
2
 –1

cosec x = 
2 1

2

a

a



cos x = 
2

2

–1

1

a

a 

Soln 56. sin2 x + cosec2 x + 2 sin x cosec x + cos2 x +sec2 x+

2cos xsec x – tan2 x – cot2 x

( sin2 x + cos2 x = 1, sec2 x – tan2 x = 1, cosec2 x–cot2x =1)

1 + 1 + 1 + 2 + 2  = 7

Soln 57. sin2 x + cosec2 x + 2 sin x cosec x + cos2 x +sec2 x

+ 2 cos x sec x – tan2 x – cot2 x – 2 tan x cot x

1 + 1 + 1 + 2 + 2 – 2  = 5

Soln 58.sin2 x + cosec2 x – 2 sin x cosec x + cos2 x +sec2 x

– 2 cos x sec x – tan2 x – cot2 x + 2 tan x cot x

1 + 1 + 1 – 2 – 2 + 2  = 1

Soln 59. 2(sin6  + cos6  ) – 3(sin4  + cos4  )

= 2(1 – 3sin2  cos2  ) – 3 (– 2 sin2  cos2  + 1)

= 2 – 6sin2  cos2  + 6 sin2  cos2  – 3

=  – 1

  



   = 0°

2(sin6  + cos6  ) – 3(sin4  + cos4  )

2(0 + 1) – 3(0 + 1)

2 – 3  =  – 1

Soln 60. 2(sin6  + cos6  )–3(sin4  + cos4  )–

(sin2  + cos2  )2

  

  

   = 0°

 =  2(sin6 0+ cos6 0) – 3(sin4 0+ cos4 0) – (sin2 0+ cos2 0)2

  = 2 – 3 – 1

  =  – 2

Soln 61. u
n
 = cosn  + sinn 

2u
6
 – 3u

4
 + 2 = 2(cos6+ sin6) – 3(cos4+

sin4) +2

       = 0°

     2 – 3 + 2 = 1

Soln62. 
sec tan 51 209

2
sec tan 79 79

  
 

  

2sec 288

2 tan 130






sec 144

tan 65






1 144

sin 65
cos .

cos







1 144 65
sin

sin 65 144
   



Soln 63. 1sinsin 2 

sin  22 cossin1

2cos θ = sinθ

2 4 2cos θ cos θ = sinθ sin θ 
   =  1

Soln 64. 1coscos 2 

 22 sincos1cos

2sin θ=cosθ

4 2sin θ +sinθ =cos θ + cosθ =  1

Soln 65. cos A + cos2A = 1

cos A = 1 – cos2A = sin2A

sin2 A  = cosA 

sin8 A + 2sin6A + sin4A = cos4 A + 2cos3A + cos2A

= (cos2 A + cosA)2 =  1

Soln 66. cos A + cos2A = 1

cos A = 1 – cos2A = sin2A

        sin12 A  + 3sin10A + 3sin8A + sin6A + sin4A + sin2A

sin2 A = cosA 

= cos6 A + 3cos5A + 3cos4A + cos3A + cos2A +
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   cos A

= (cos2 A + cosA)3 + cos2 A + cosA

= 1 + 1

=  2

Soln 67. sin A + sin2A = 1

sin A = 1 – sin2A = cos2A

cos12 A + 3cos10A + 3cos8A + cos6A + cos4A +

cos2A

cos2 A = sinA 

= sin6 A + 3sin5A + 3sin4A + sin3A + sin2A + sin A

= (sin2 A + sinA)3 + sin2 A + sinA

=  1 + 1

= 2

Soln 68. cos4 x = 1 – cos2 x = sin2 x

cos4 x = sin2 x

tan2 x + tan4 x  = 
2 4

2 4

sin sin

cos cos

x x

x x


= 

2 4

2

sin sin

sin sin

x x

x x


= sin x + sin2 x

= cos2 x + cos4 x = 1

Soln 69. 3sin x + 4cos x = 2 … (i)

3cos x – 4sin x  = t … (ii)

(i)  (ii) 

    =  2 2 29sin 16cos 24sin cos 9cos   x x x x x

2 216sin – 24sin cos 4 x x x t

    =    2 2 2 2 29 sin cos 16 sin cos 4    x x x x t

9 +16 = 4 + t2

25 = 4 + t2

21 = t

Soln 70. cosθ – sinθ 2 cosθ … (i)

cosθ sin θ x  … (ii)

(i)  (ii) 

1+1 = 2 cos2  + x2

x2 =   2cos12  2sin2

x = sin2

Soln 71. sin  + cos  = 2 … (i)

sin  – cos  = x … (ii)

(i)  (ii) 

1+1 = 2 + x2

x2= 0

x = 0

Soln 72. sin θ cosθ p      



 cos

1

sin

1
 q

             
sinθ cosθ

sin θcosθ
q




                sin θcosθ
p

q


q(p2 – 1) = 
2 2sin cos

(sin cos 2sin cos 1)
sin cos

 
   

 

  =  2sinθcosθ+1–1q  = q 2
p

q

 
  

  = 2p

Soln 73.

1

53

T

TT 
 = 

3 3 5 5sin cos sin cos

sin cos

   
 

= 
   




cossin

cos1cossin1sin 2323

= 



cossin

sincoscossin 2323

= 
 




cossin

cossincossin 22

=  22 cossin

Soln74.
3

= cos θ,
x

a
 

3
sin θ

y

b


=     3/233/23 sincos 

= 1sincos 22 

Soln75.

1/

sec θ,

n
x

a

    

1/

tan θ

n
y

b
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 1tansec 22 

2/ 2/

1

n n
x y

a b

          

Soln 76. 15tan.tan 55 

  15tan.tan
5 

15tan.tan 

 905

 906

 453

tan 45 1n 

Soln 77. tanθ.tan 2θ 1
tanθ.tan 2θ 1   30

 60tan60sin 22  = 3
4

3
  = 

4

15
 = 

4

3
3

Soln78. 123eccos.cos 

23 90  

 67

Soln79. sin( ) cos( – )x y x y 

sin( ) sin {90º – ( – )}x y x y 
90º –x y x y  

45ºx

2 2 1
cos cos 45º

2
x 

Soln80. sin(2x – 20°) = sin (90º – 2y – 20º)

2x – 20º = 90º – 2y – 20° ( sin 90º cos )  
x + y =  45°

sec(x + y) = sec 45° = 2

Soln81. A + B = 90°

tanA.tanB = 1

cot A . cot B = 1

sin A . sec B = 1

B = 90° – A

sin B = sin (sin 90° – A) = cos A

= 

2

2

tan A tan B cot A cot B cos A

sin A.secB cos A




= 
2

1
1


= 1

Soln82. A + B = 90°

cosB = sinA,  sinB = cosA,  tanA.tanB=1

       =sinA.sinA + cosA.cosA + 2tanAtanB – (sec2A

– tan2A)

      = sin2A + cos2A + 2tanA tanB – (sec2A – tan2A)

      = 1 + 2 – 1 =  2

Soln 83.  cossin

  = 45°

2tan2   + sin2   – 1 = 2tan2 45º + sin2 45º – 1

      = 1
2

1
2   = 

2

1
1

Soln84. sin(x + y) = sin (90º – 3x – 3y)

x + y = 90º – 3x – 3y

4 (x + y ) = 90°

2 (x + y ) = 45°

tan{2(x + y)} = tan 45° = 1

Soln85. )505sec(  = sec(90º 32 ) 

 505 = 90º 32 

6 108º
 18

Soln86. cosec ,
a

x
  cot

b

y
 

2 2

2 2

a b

x y
  1coteccos 22 

Soln87. sec ,
a

x
    tan

b

y
 

2 2
2 2

2 2
sec tan 1

a b

x y
   

Soln 88. sec cos ,
x

a
    sec sin ,

y

b
   tan

z

c
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2 2 2

2 2 2

x y z

a b c
   =  22222 tansinseccossec

=  2222 tan)sin(cossec

 = 1tansec 22 

Soln 89.  3sinsin4sin3 3

2

3
60sin20sin420sin3 3 

Soln 90.  89 

Soln 91. 0 ,   0  

00sin0tan 53 
Soln 92. tan 1° tan 2° tan 3° ......... tan 88° tan 89°

= 1    tan .tan 1, 90        

Soln 93. tann 1° tann 2° tann 3° ......... tann 88° tann 89°

= 1    tan .tan 1, 90        

Soln 94. cos 1° cos 2° ...... cos 90° cos 100° = 0 ( cos 90° = 0)

Soln 95. cos 1° cos 2° ......... cos 90° = 0  (  cos 90° = 0)

Soln96.sin 1° sin 2° ......... sin 180° = 0 (  sin 180° = 0)

Soln97. sin2 1°+ sin2 2°+ sin2 3°+ ......... sin2 45°+ cos2

44° +cos2 43° + ....... cos21° + sin290°

= 1 + 1..... 44  + 
1

1
2


= 
1

45
2

Soln98. cos21° + cos22° + cos23° + ......+ cos245° + sin2 44° +

sin2 43°+ sin2 1° + cos2 90°

= 1 + 1 + ....... 44  + 
1

2

= 
1

44
2

Soln 99. sin25° + sin210° +...... + sin2 45° + cos2 40° + ......... +

cos2 5°+ sin290°

= 1 + 1 + ....... 8  + 
1

2
+1

= 
2

1
9

Soln100.  30sin70sin50sin10sin

1
sinθsin(60º–θ)sin(60º+θ)= sin3θ

4

 
  


θ 10  

        =   30sin30sin
4

1

        = 
16

1

2

1

2

1

4

1


Soln101. °° 86tan.4tan

1

°° 47tan.43tan

1

. = 1

 tan .(tan(90º ) 1  

Soln 102. cot10°.cot80°.cot20°.cot70°.cot60°

1 1
1

3 3
  

 cot .(cot(90º ) 1  

Soln103. tan10°.tan80°.tan15°.tan75°=1

    tan .tan 1, 90        

Soln 104.
23 5

tan tan . tan . tan sin
8 8 12 12 6

    


          = 
4

3

4

1
1 

(
3

tan .tan 1
8 8

 
  ,

π 3π π

8 8 2
   )

π 5π π 5π π
( tan .tan 1, )

12 12 12 12 2
   

Soln105. 
20

5
cot.

20

7
cot

20

3
cot.

20

9
cot

20
cot



= 1.1.
4

cot


=1

Soln106.  2 2 2 2 1 cos16    

=  8cos2.2222 2

2( 2cos θ cos2θ 1) 
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      =  8cos2222

      =  4cos222

      =  2cos22   = cos2

Soln107.

50tan  


20tan70tan1

20tan70tan   tan A tan B
tan A–B

1 tan A tan B

   


50tan 
tan 70 tan 20

1 1

  


 120tan70tan 

2tan50° + tan20° = tan70°

Soln108. 70tan  


10tan80tan1

10tan80tan
  110tan80tan 

2tan70° + tan10° = tan80°

Soln 109. 






 



22

tan = 3
2

cot 


   
θ

cot cot 30º
2


30
2


 

  = 60°

cos  =cos 60° =
1

2

Soln 110. A + B + C = 180°

A B 180º C

2 2

 


A B C
90º –

2 2




A B C C
sin sin 90º cos

2 2 2

   
        
   

A B C C
cos cos 90º sin

2 2 2

   
        
   

A B C C
tan tan 90º cot

2 2 2

   
        
   

A B C C
cot cot 90º tan

2 2 2

   
        
   

 (c) 

Soln 111. cosec A = 2  A = 30°

1 sinA
+

tanA 1+cosA
= 





 30cos1

30sin

30tan

1

1 1
3 3

2 33
2 1

2

   
  

  

(2 – 3)
3 3 2 – 3 2

(2 3)(2 – 3)
    



Soln 112. tanA = 12 

   
 2

2 2 1 2 2 12 tan A
sin 2A

1 tan A 1 2 1 2 2 2 2 2

 
  

    

 
2 1 1

22 2 1


 



Soln 113. 

1 1 1
5 4

4 2 3

1 3
2. . 1

2 2

   



5 1 4
–

4 2 3

3
1

2






15 6 –16 2

12 2 3


 



 
 

  
2 – 310 5

612 2 3 2 3 2 – 3
  

 

5
(2 – 3)

6


Soln 114. 



tan.cos.sec

tan.eccos.sin
= 1

Soln 115.
2 8

tan
7



2 2

2 2

(1 sin ) (1 – sin ) 1 – sin cos

(1 cos ) (1 – cos ) 1 – cos sin
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2

2

1 7
cot

8tan
 



Soln 116. 

2 2

2 2

cosec 30 .sec 45

8cos 45 .sin 60

k 
 

 = tan260° –tan230°

4. .2 1
3 1

1 3 3
8. .

2 4

k
k   

Soln 117. 2sec 3    sec 3

 sec 3          (   )

2 2

2 2

3
2

tan cosec 2
3tan cosec 2
2

 


  
      

3
2

1

= 
1 2

2 7
  =

1

7

Soln 118.  9045

 10

 30tan330sin2
1 1

2 3
2 3

     = 0

Soln 119.  2222 seccoseccossin2eccossin

seccos2
2 2K tan cot   

 2 2 2 21 2 2 cosec cot sec tan K         

 5 + 1 + 1 = K

K = 7

Soln 120. 2 2 2 2sin sec 2sin  s ec cos cosec     

2cos cosec 2 2 2K sec cosec    2K sec

cosec

   
2

2 2

1 1 2sin 2cos
1 K

cos sinsin cos

 
  

    

2 2sec  cosec 2K sec  cosec    

   
2 2 2 2

2

2 2

sin cos 2(sin cos )
1 K

sin cossin cos

   
  

 
  

2 2sec  cosec 2K sec  cosec    

    2 2 21 sec  cos ec 2sec  cos ec K     
2 2sec cos ec 2K sec  cos ec    

 K 1 

Soln 121.   
sin θ cot θ 1 sin θ cot θ 1

cot θ cos ecθ cot θ cos ecθ

  
 

= 



22 eccoscot

2
 =

1

2




 = 2

Soln 122.
 Atan1Atan

1

Atan

1
1

Atan





= K + tan A + cot AA

   Atan1Atan

1

Atan1

Atan2





  = K + tan A + cot AA

 Atan1Atan

Atan1 3




= K + tan A + cot AA

 
 

2
1 tan A (1 tan A tan A)

tan A 1 tan A

  


 = K + tan A + cot AA

1 + tan A + cot A =  K + tan A + cot A  K = 1

Soln 123.

2 3
cos sin

K sin cos
sin sin – cos

1 –
cos

 
    

  


3 3cos sin
– K sin cos

cos – sin cos – sin

 
   

   
3 3cos – sin

K sin cos
cos – sin

 
   

 

 

2 2(cos – sin ) (cos sin sin cos )
K sin cos

cos – sin

     
   

 
1 sin cos K sin cos     

 K = 1

Soln 124.  = 0º 

 = 
 
  

2
1 0 1 4

2
1 1 1 0 2
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Soln 125.     11tansec
3322 

Soln 126.     11coteccos
3322 

Soln 127.

1 1 cos sin
– –

sin cos sin cos

1 1 1 1
. – 2

sin cos cos sin

    
            
   
            

2 2(cos – sin ) (cos – sin )

(cos sin ) (1 – 2cos sin )

   


   

2 2

(cos – sin ) (cos sin ) (cos sin )

(cos sin ) (cos sin – 2cos sin )

     


     

2

2

(cos – sin )

(cos – sin )

 


 
1

Soln 128.
4 4 4 2sec – sec .sin – 2 tan   

4 4 2sec – tan – 2 tan   

2 2 2 2 2[(sec ) – (tan ) ]– 2 tan   

2 2 2 2 2[(sec tan ) (sec – tan )]– 2 tan     
2 2 2sec tan – 2 tan    2 2( sec – tan 1)  
2 2sec – tan 1  

Soln 129.  cos2cossin

 sin θ 2 1 cosθ 

12
12

1
cot 




Soln 130.
8

15
cot              

15

8
17

)cos2–2)(cos1(

)sin1)(sin22(




= 

8 8
2 2 1

17 17

5 15
1 2 2

17 17

  
      
   
  
      
  

   64

225

432

950

17

4

17

32
17

9

17

50











Soln 131.  2

2

2
2

2

2

cos,sin
b

y
     

a

x

2 2
2 2

2 2
sin cos 1

x y

a b
   

b2x2 + a2y2  = a2b2

Soln 132.  = 45° 

        = 
cot 45º tan 45º

cot 45º – cot135º tan 45º – tan135º


       
1 1

1 – (–1) 1– (–1)
  1 1

1
2 2

  

Soln 133. tan  – cot  = 
119

60

13

5

12

sin  + cos  = 
13

17

13

5

13

12


Soln 134. 










 22 cot44

1

tan44

1
16

2 2

16 1 1

4 sec cosec

 
  

  
  22 cossin4

= 4

Soln 135.   
2 2 2 2π 3π 5π 7π

cos cos cos cos
16 16 16 16
  

= 2 2 2 23 3
cos cos cos – cos –

16 16 2 16 2 16

        
        
   

2 2 2 23 3
cos   cos   sin sin

16 16 16 16

   
     =  1 1 2 

Soln 136. cos2(A – B)+cos2B – 2cos(A – B)cosA cosB

A = 60°  B = 30° 

        = cos2 30° + cos2 30°– 2cos 30°.cos 60°.cos 30°
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       = 
3 3 3 1 3

2
4 4 2 2 2
    

3 3 3
–

4 4 4
 

    
2 2 23

cos 30º sin 60º sin A
4

   

Soln 137.

2 2cot – tan
2 2

cot .cosec

 

 
        60º

 = 

2 2
cot 30º – tan 30º

cot 60º .cosec60º

1
3

8 33 4
1 2 3 2

.
3 3


   

Soln 138.     

 = 0º 

       =    2 2cos cos 2cos .cos .cos         

      2 2cos 0 cos 2cos .cos0 .cos      

      2 2 2 21 cos 2cos 1 cos sin         

Soln 139.  sin 3sin 2    

 
sin 3

sin 2 1




  

 
 

sin sin 2 3 1
2

sin sin 2 3 1

   
 

   

2 2
2sin .cos

2 2
2

2 2
2cos .sin

2 2

         
      


         

      

   
   

sin .cos
2

cos .sin

 


 

 tan 2 tan    

 tan 2 tan 0    

Soln 140. tanx + sec x = – 2tanx

sec x = – 3 tan x   1 3sin

cos cos

x

x x




cosec x = –3

Soln 141.

     
cosec cot

cosec tan 3 sec cosec
cosec cot cosec cot

k
 

    
   

    2 2

cosec cot
cosec tan

cosec cot

 
  

 
3 sec coseck  

     taneccoscoteccos 3 sec cos eck  

    















sin

cos

cos

sin
3 sec cos eck  

    
 





cossin

cossin 22

3 sec cos eck  

     eccossec 3 sec cos eck     1

3
k  

Soln 142.
13

11
tan 

5tanθ 3

5tanθ 2




2
13

55

3
13

55






2655

3955





81

16


Soln 143.
2 2 24sin 3(sin cos ) 4    

24sin 4 – 3   1
sin 30º

2
 

1
tan tan 30º

3
 

Soln 144.   1 cot cosec 1 tan sec     

45º

=  1 1 2 1 1 2   

=    2 2 2 2  = 2
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Soln 145. )cot)(tancos–(sec)sin–eccos( xxxxxx 

45ºx   

=  11
2

1
2

2

1
2 



















= 
(2 1) (2 1)

2 1
2 2

 
    

Soln 146. 

cos sin

sin cos
cos cos3 sin sin 3

– –
sin sin 3 cos cos3

 
 

   
   

    
cos sin sin 3

sin sin 3 cos – sin cos3

sin cos cos3

cos sin cos3 – cos sin 3

  
 

    

  


    


 

cosθ.sin3θ sinθcos3θ

sin 3θ θ sin 2θ


 

 cosθ.sin3θ sinθcos3θ

sin 2θ 2sinθcosθ


sin 3 cos3
–

2sin 2cos

 


 

3 33sin – 4sin 4cos – 3cos
–

2sin 2cos

   


 

2 23 3
– 2sin – 2cos

2 2
   

2 23 – 2(sin cos )   3 – 2 1 

Soln 147.  
1ecAcosAcot

1ecAcosAcot




2 2
cot A cos ecA ( cos ec A – cot A)

cot A cos ecA 1

 


   

     cot A cosecA cot A cosecA cot A cosecA

cot A cosecA 1

    


 

   
 

cot A cosecA 1 – cosecA cot A

1 cosecA cot A

 


 

= cot A + cosec A  = 
Asin

1Acos 

Soln 148.

1cos2cos1

cossin2sin
2 



=  
sin (1 2cos )

cos 1 2cos

  
  

= tan

Soln149. 2 cosec2 x. cot x – cot2 x = 1

L.H.S. 

= 
22

.cot cot
sin 2

x x
x



22 cos
. cot

2sin cos sin

x
x

x x x
 

2

2

1
cot

sin
x

x
 

 = cosec2 x – cot2 x

 = 1 ( ).

L.H.S. = R.H.S.  x .
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Soln 150.
2

1
sec   

 2cos   

Soln 151.   BsinAcosBcosAsinBAsin 

5

1

10

3

5

2

10

1
  

     

10

A

3

1

2

1

50

5

50

3

50

2
  

B

2

1
5

        
1 1

A B sin
42

 
  

Soln 152.

1 sin2A

1 sin2A




 AcosAsin2AcosAsin

AcosAsin2AcosAsin
22

22





= 
AcosAsin

AcosAsin




 = 
1Atan

1Atan




= 






 


A
4

tan

Soln 153.
4

tan
3

  (  , 1st  3rd )

4
sin

5
  (1st )

=
5

4
– (3rd  )

Soln 154.  
 

1AsecAtan

AtanAsecAsecAtan 22




= 
   tan A sec A sec A tan A sec A tan A

tan A sec A 1

   

 

= 
   

 
sec A tan A 1 sec A tan A

1 sec A tan A

  

 

= 
Acos

Asin

Acos

1
  = 

Acos

Asin1

Soln 155. sec tanx   , cosec coty   

45º 

2 1x   , 2 1y  

  2 1 2 1 1xy    

2 1– 2 1 2y – x    

, xy + 1 = y – x

Soln 156. cos sin 1
x y

a b
  …(i)

sin cos 1
x y

a b
   …(ii)

2 2

2 2
1 1 2

x y

a b
   

Soln 157.
 

2

2

4
sec

xy

x y
 



,  
 22

cos
4

x y

xy


 

20 cos 1  

 2

1
4

x y

xy




 2 2 24 2 4 0x y xy x y xy xy      

 2 0x y 

 0 
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,  2 0x y 

 x = y

Soln 158.

   cosec sin sec cos tan cot     

45º 

=  11
2

1
2

2

1
2 



















1 1
. .2 1

2 2
 

Soln 159. cosec – cot q  … (i)

1
cosec cot

q
   … (ii)

1
2 cosec q

q
 

1 1
cosec

2
q

q

 
   
 

Soln 160.

2 2

2 2
sin

m n

m n






2 2

tan
2

m n

m n




m –n
2 2

m
2
+n

2

2mn

Soln 161. sec θ tan θ p  …(i)

1
sec θ tan θ

p
  …(ii)

2sec  =  
1

p
p




1 1

sec
2

p
p

 
   
 

Soln 162. tan
p

q


sin – cos tan –

sin cos tan

p q p q

p q p q

  


  

 

2 2

2 2

–
. –

.

p p q
p q

q q

p p qp q
q q

 


2 2

2 2

–p q

p q




Soln 163.
2

30cos1
15cos




)1–cos22cos( 2 





cos

2

12cos

Soln 164. sinA = sinB,  cosA = cosB

 A = B

A B
sin 0

2

    

Soln 165. tan3A = 
A2tanAtan1

A2tanAtan




tan3A – tan2A – tanA = tan3A tan 2A tanA

Soln 166.

2

2

A A A
1 2sin cos – 1 2sin

2 2 2
A A A

1 2sin cos 2 cos – 1
2 2 2

 

 

A A A
sin cos sin

2 2 2

A A A
cos cos sin

2 2 2

 
  
 
 
  
 

A
sin

A2 tan
A 2

cos
2
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Soln 167.



sin

cos1
= 

2

2

2

1 tan
21

1 tan
2

2 tan
2

1 tan
2














= 

2 2
1 tan 1 tan

2 2

2 tan
2

 
  



= 
2

2 tan
2

= cot
2



Soln 168.
cos sin

cot – tan –
sin cos

x x
x x

x x


   

2 2cos – sin

sin cos

x x

x x


   
2cos2

2sin cos

x

x x


   
cos 2

2 2cot 2
sin 2

x
x

x
  

Soln 169.    70sin10sin50sin

 70sin20cos.30sin2

 70sin20cos

070sin70sin 
Soln 170. sin75° = sin(45º+30º)

= sin45°.cos30°+cos45°sin30°

= 
2

1
.

2

1

2

3
.

2

1
  = 

3 1

2 2



Soln 171.

2 2 2 2 2 2cos A(3– 4cos A) sin A(3– 4sin A)
3 2 3 2(3cos A – 4cos A) (3sin A – 4sin A) 

3 2 3 2(4cos A – 3cos A) (3sin A – 4sin A) 

2 2(cos3A) (sin 3A) 

=   cos23A + sin23A = 1    2 2cos sin 1  

Soln 172. 
3 2

tan A cot A
2 3

  

2
1

1 cot A 5 33 5
21 – cot A 3 1

1 –
3


   

Soln 173. tan75° –  cot75° = tan75° – tan15°

3

1
1

3

1
1

3

1
1

3

1
1











 13

13

13

13











13

32133213




  = 
2

34
 = 32

Soln 174. 
tan tan

tan( )
1 – tan tan

 
 

 

1

1 2 1

1
1– .

1 2 1

m

m m

m

m m


 



 

2

2

2 1 ( 1) (2 1)

( 1) (2 1) 2 3 1 –

    
 

   

m m m m m

m m m m m

2

2

(2 2 1) ( 1) (2 1)

( 1) (2 1) (2 2 1)

   
 

   

m m m m

m m m m
 =   1

 –1tan 1
4


 

Soln 175. tan 20º tan 40º tan80º tan 60º

{ tan tan(60º – ) tan(60º ) tan 3 }    

, 20  

tan 60º.tan 60º

3 . 3 3
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Soln 176.
4

5
sin

4

5
cos






= º225sinº–225cos

= cos(180º + 45º) – sin (180º + 45º)

=   45sin45cos

= cos 45 sin 45   = 
1 1

0
2 2

  

Soln 177. tan
b

a


            cos 2 sin 2a b 
2

2 2

1 tan 2 tan

1 tan 1 tan
a b
                 

2

2

2

2

2
1

1

b b
a b

aa

b

a

 
    
 



2 2 2

2 2

2

2a b b

a a

a b

a

   
 



 = 
 

 
2 2 2

2 2

a b a
a

a a b


 



Soln 178. 0AcosAcosAcosAcos 














cos–º180(cos

cos–)º–270sin(

      



Soln 179. sin15º cos105º

sin15º – sin15º 0

                             ( cos105º cos(90º 15º ) – sin15º )  

Soln 180. cos105°+ sin105°

cos105°+ cos15° = 2cos 60°.cos45° =
2

1

Soln 181. cos15º – sin15º

sin 75º – sin15º 2cos45º sin 30º

1 1
2

22
  

1

2


Soln 182. 

 = 0º  x = 1

x2 + (1 + x2) sin = 1 + 2sin0º = 1

Soln 183. cosecA.sin(B C)

     cosecA.sin(180º – A)

     cosecA. sin A 1

Soln 184.
1

cosθ x
x

   , x 

1
x

x
   –2   2 

1
2x

x
    

1
2x

x
  

 cosθ ,  –1  1 

θ

Soln 185.
3 7

cos A   sin A
4 4

  

 
A 5A A 5A

32sin .cos 16.2sin .cos
2 2 2 2

       

7

A

3

4

A 5A A 5A
16 sin sin

2 2 2

               

 16 sin3A sin 2A 

 316 3sin A 4sin A–2sinA.cosA 

 216sin A 3 4sin A – 2 cosA 

7 7 3
16 3 4 2

4 16 4

        

7 6
4 7 3

4 4

     

 7 12 7 6  

7 

Soln 186. 3sinsinsin 321 

 90321

0coscoscos 321 
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Soln 187.
24

sin
25

 

25 24
sec tan

– 7 – 7
            

7

24
25

     
– 49

– 7
7

 

Soln 188.
cos17º sin17º 1 tan17º

cos17º – sin17º 1 – tan17º

 


tan 45º tan17º

1 – tan 45º.tan17º




tan(45º 17º ) 

tan 62º

Soln 189.
– 3

sin
5



– 4
cos

5
          

4

35

22cos –1 cos
2


 

      
22cos 1 cos

2


  

                 
4 1

1 –
5 5

 

2 1
cos

2 10


  

1
cos

2 10


  

– 1
cos

2 10




(
2

cos


 

2


 )

Soln 190. 3 sin cosx x

=    22
13   = 13  = 2

Soln 191. cos (tan 2) (2 tan 1)  

2cos ( 2 tan tan 4 tan 2)    

2cos [2(1 tan ) 5 tan ]     

2cos ( 2sec 5 tan )   

2 5sin
2sec cos .cos

cos


   



2sec 5sin   

Soln 192.

Soln 193.   

  = 0º 

5cos – 4 3 5sin 1 3
– – 0

3 – 5sin 4 5cos 3 9

  
 

  

Soln 194.
22sin 15cos 7  

22sin 15(1 – sin ) 7   

215sin – 2sin –8 0  

215sin –12sin 10sin –8 0   

5sin (3sin 2) – 4 (3sin 2) 0   

(3sin 2) (5sin – 4) 0  

4 – 2
sin ,

5 3
 , 

,   
4

sin
5

  3
cot

4
 

Soln 195.
– 4

3tan 4 0 tan
3

      

, 2nd 

, 
– 3 – 3

cot , cos
4 5

    
4

sin
5
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– 3 – 3 4

2cot – 5cos – sin 2 – 5 –
4 5 5

   
          
   

       
– 3 4 7

3 –
2 5 10

  

Soln 196.
2 2 2sec 3 tan sec – 1 2    

2 2

2

1 1 2
sin 1 – cos 1 – 1 –

3 3sec
   



2 3
cos ec

2


2 2

2 2

3
2 –

tan – cosec 12
3 7tan cos ec 2
2

 
 

  

Soln 197.
1 1 1

3cos – 2sin 3 – 2
2 2 2

    

, 45º    

,  
3 2 5

3sin 2cos
2 2 2

    

Soln 198. tan cot 45º   

1 1
sin – cos – 0

2 2
  

Soln 199. sin A cosecA 3 

1
sin A 3

sin A
 

2

2

1
sin A 2 9

sin A
  

4

2

sin A 1
9 – 2 7

sin A


 

Soln 200. cos cosec 1   90º

cos7º cos23º cos 45º cosec83º cosec67º

     (cos7º cosec83º ) (cos23º cosec67º ) cos 45º

     
1 1

1 1
2 2

   

Soln 201.
tan cot

2
tan – cot

 


 

tan cot 2 tan – 2cot   

3cot tan 

3
tan

tan
 



2tan 3 tan 3 or 60º   

3
sin sin 60º

2
  

Soln 202. sin x  + cos x = c

2 2 2sin cos 2sin cosx x x x c  

2 – 1
sin cos

2

c
x. x 

6 6 2 2sin cos 1 – 3sin cosx x x. x 

2
2 – 1

1 – 3
2

c 
   
 

4 2
1 – 2

1 – 3
4

c c    
 

2 41 6 – 3

4

c c


0x 

c =1

1c 

1
(a)

4


(b) 1
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5
(c)

8


5
(d)

2


6 6sin cos 1x x 

(b) 

Soln 203.

2 2

3 3

1 – sin A.cos A sin A – cos A
.

cos A (sec A – cos ecA) sin A cos A

=     
)AcosAsin–AcosA)(sinAcosA(sin

)AcosA)(sinAcosA(sin
.

AcosAsin

Acos–Asin
Acos

)AcosAsin1(
22 














=
sin A (1 – sin A.cos A)

sin A
(1 – sin A.cos A )



Soln 204.  77 

Soln 205.
2 2

(sin cosec ) (cos sec )    

      2 2 2 2sin cosec 2 cos sec 2     

      2 25 cosec sec   

      2 27 tan cot   

      7 2 1 1 9   

Soln 206.
2 24 tan 9 cos 

2 24(sec – 1) 9cos   

2 29cos 4sec – 4  

 2 9 4 – 4 8  

Soln 207. cos  sin 

 1  – 1   ( , )

7cos 24sin 

=   7 × 1 + 24 × 1 = 31

7cos 24sin 

=  7 ×( – 1) + 24 ×( – 1)  =  – 31

Soln 208.
2 25sin 10cos 12sin .cos   

        2 2 2 2(sin cos ) [(2sin ) (3cos ) 2 2sin .3cos ]         

21 (2sin 3cos )   

 = 1

 =  
2

1 4 9 14  

Soln 209.  A – B
4




tan(A – B) tan
4




tan A – tan B
1

1 tan A. tan B




tanA  –  tanB  = 1 + tanA tanB

tanA – tanB – tanA tanB = 1

Adding 1 to both sides

1 + tanA – tanB – tanA tanB = 2

(1 + tanA) – tanB (1 + tanA) = 2

(1 + tanA) (1 – tanB) = 2

Soln 210. A + B = 135°

  1–135tanBAtan 

tan A tan B
1

1 tan A. tan B


 



tanA + tanB= –1 + tanA.tanB

Bcot

1

Acot

1
 

1
1

cot A.cot B


cot B cot A 1 cot A.cot B

cot A.cot B cot A.cot B

 


cotA + cotB + cotA.cotB = 1

1 

(1 + cotA) + cotB (1 + cotA) = 1 + 1

(1 + cotA) (1 + cotB) = 2

Soln 211.  x = 1 

 
1 5

sec  = 1
4 4

  

5

4

3
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5 3
sec tan 2

4 4
   

x = 1 (b), 2 

 (b) 

 -2

1
sec

4
x

x
  

2sec = 2x + 
1

2x
…(i)

(sec2 – tan2 = 1)

2tan= 2x – 
1

2x
…(ii)

2(sec + tan) = 4x

sec + tan = 2x

Soln 212. : 211 

Soln 213.

   2 2
tan sin tan sin tan sinmn        

      
 






2

22

cos

cos1sin

mn  22 sin.tan   mn  = tan.sin

  2 2 2tan .2sinm n m n m n      

m2 – n2
4 tan sin  

m2 – n2 = 4tansin = 4 mn

Soln 214.
2 2cot cosmn   

      
 2 2

2

cos 1 sin

sin

  




m n  22 cos.cot  mn = cot.cos

  2 2m n m n m n     cos2.cot2

4cot cos   = 4 mn

Soln 215. (tan sin ) (tan – sin )mn     

        

2
2 2 2

2

sin
tan – sin sin

cos


    



        

2 2

2

sin (1 – cos )

cos

 




        2 2tan sin  

tan .sinmn   

2 2( – ) ( ) ( ) 4tan sinm n m + n m – n   

2 21
tan sin ( – )

4
mn m n  

Soln 216. l sineccos   m cossec

45º

l
2

1
2 , m

2

1
2

l
2

1
, m

2

1

 2 2 2 2 3l m l + m 
1 1 1 1 1

3 (4) 1
2 2 2 2 4

 
       
 

Soln 217.

 cosec – sin sec – cosm n   

45º 

1

2
m  ,

1

2
n 

  2 2/3 2 2/3( ) ( )m n mn =  

2 3 2 3
1 1

2 2 2 2

   
      
   

       

1 3 1 3
1 1

8 8

   
       
   

       1
2

1

2

1


Soln 218.
cosθ sin θ

cot θ tan θ
sin θ cosθ

x    

    

2 2sin θ cos θ 1

sin θcosθ sin θcosθ


 

2 2
1 – cos θ sin θ

secθ – cosθ
cosθ cosθ

  y
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2/3
2

2 2/3

2 2 2

1 sin θ 1
( ) .

cosθsin θ.cos θ cos θ
x y

 
   
 

   

2/3
4 2

2 2/3

2 2

1 sin θ sin θ
( ) .

sin θ.cosθ cos θ cos θ
xy

 
   
 

      

2 2
2 2/3 2 2/3

2 2 2

1 sin θ cos θ
( ) – ( ) – 1

cos θ cos θ cos θ
x y xy   

45º

cot 45º tan 45º 2x   

1
sec 45º – cos 45º

2
y  

2/3 2/3
2 2/3 2 2/3 4 2

( ) – ( ) –
22

x y xy
   
      

  

       2 – 1 1 

Soln 219. 2 3sin sin sin 1  

3 2sin sin 1 sin   

 23 cossinsin

 2 2sin 1 sin cos    

   22 coscos2sin

 
2

2 2 4sin 2 cos cos    

  2 4 2 41 cos 4 cos 4cos cos      

4cos8cos4cos 246 

Soln 220.

 
8 8

2

sin θ cos θ

cos 2θ 1 cos 2θ





         
    

   
4 4 2 2 2 2

2 2 2 2 2

sin cos sin cos sin cos

cos sin 1 (cos sin )

      


     

 
 

4 4

4 4 2 2

sin cos

1 cos sin 2sin .cos

  
 

      

 
 

2 2

2 2 2 2

1 2sin .cos

1 1 2sin .cos 2sin .cos

  
 

      

2

1


  ,

 = 90º 

8 8

2

sin 90º cos 90º 1 0 1

1(1 1) 2cos180º (1 cos 180º )

 
 
 

Soln 221.

k =    sec tan sec tan sec tan       ...(i)

   sec tan sec tan sec tan        k  ...(ii)

 (i) (ii) 

k2=    2 2 2 2 2 2sec tan sec tan sec tan      

k2 = 1  1k  

Soln 222. asec θ + btan θ + c = 0

psec θ + q tan θ + r = 0

sec tan 1

br qc pc ar aq bp

 
 

  

sec
br qc

aq bp





  tan

pc ar

aq bp






2 2sec tan 1 

2 2

1
br qc pc ar

aq bp aq bp

               

, (br – qc)2 – (pc – ar)2 = (aq – bp)2
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Soln 223. 3 2P cos 3 cos sina x a x x 
3 2Q sin 3 cos sina x a x x 

x = 45° 

3
P

2 2 2 2

a a
  ,

3
Q

2 2 2 2

a a
 

4
P 2

2 2

a
a  , Q 2a

     2/32/3 2/3
P Q P Q 2 2 0a a     

            2 3
2 2a 2/32a

Soln 224. sinA + sinB = 
21

65
 …(i)

cosA + cosB = 
65

27
 …(ii)

   sin2A + sin2B + 2sinA.sinB + cos2A + cos2B +

2cosA.cosB   

2 2
21 27

65 65

   
      
   

      
 2 2 22 2

2 2

3 7 921 27

65 65


 

 9 49 81 9 130 18

65 65 65 65 65

 
  

 

2 + 2(sinA.sinB + cosA.cosB) =
18

65

1 + sinA.sinB + cosA.cosB =
9

65

 cos(A – B) = 
56

65


2 A–B 56
2cos 1

2 65

 
    
 

2 A–B 56 9
2cos 1

2 65 65

 
     
 

2 A–B 9 A–B 3
cos cos

2 130 2 130

   
        
   

Soln 225.  2 28cos 8sec 65    0
2


  

2

2

8
8cos 65

cos
  


4 28cos 8 65cos  
4 2 28cos – 64cos – cos 8 0   

2 2 28cos [cos – 8] – 1 (cos – 8) 0   

2 1
cos

8
  ,    

2cos 8

1
cos2 2 – 1

8
  2

( cos 2 2cos – 1)  

3

4
 

3
4cos2 4 3

4

        

Soln 226.
4 4 4 4π 3π 5π 7π

cos cos cos cos
8 8 8 8
  

=
4 4 4 4π 3π 3π π

cos + cos + cos π – + cos π – 
8 8 8 8

   
      

=
4 4 4 4π 3π 3π π

cos + cos + cos + cos
8 8 8 8

4 4 3
2 cos cos

8 8

  
   
 

4 4π
2 cos cos

8 2 8

         

4 42 cos sin
8 8

     

2 22 1 2sin cos
8 8
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2 21
2 1 .4sin cos

2 8 8

     

2
1

2 1 sin
2 4

       

1 1 3 3
2 1 . 2

2 2 4 2

            

Soln 227. 
15

8
cos.

15

4
cos.

15

2
cos.

15
cos



=  96cos48cos24cos12cos

 cos12 cos 48 cos72 cos 24 cos96

cos 72

    




 

1
cos36 cos 24 cos96

4

cos72

     




1 cos36 cos24 cos96

4 cos72

  
 



= 
 

1
cos108 cos 180 721 14

4 cos72 16 cos72

   
  

 

1 cos72 1

16 cos72 16


    



Soln 228.

   






 








 








 








 


8

7
cos1

8

5
cos1

8

3
cos1

8
cos1

3 3
1 cos 1 cos 1 cos – 1 –

8 8 8 8

                                        

3 3
1 cos 1 cos 1 – cos 1 – cos

8 8 8 8

                          

2 2 3
1– cos 1– cos

8 8

           

2 2 3
sin sin

8 8

              

2
1 3

2sin sin
4 8 8

     

2
1

cos cos
4 4 2

     
1 1 1

4 2 8
  

Soln 229.
2 4

cos cos
3 3

x y z
 

 

                                             
2 1 4 1

cos ,cos
3 2 3 2



       

2 2

y z
x

 
 

 xy + yz + zx = . . .
2 2

y y
y y y y

           

   = 
2 2

2 0
2 2

y y
y


  

Soln 230.  
4

sin A
5

  
5

3
Acos 

13

12

5

(A + B)

5

3

4

A 

 
12

cos A B cos AcosB sin Asin B
13

    

  
3 4 12

cosB sin B
5 5 13

   

 
60

4sin B 3cos B
13

   …(i)

5
sin (A B) sinAcosB cosAsinB

13
   

  =
4 3 5

cos B sin B
5 5 13

 

 
25

3sin B 4cos B
13

   …(ii)

 (i)  (ii) 

65

63
Bsin 

Soln 231.  cos θ A ,a   cos θ – B b

     90

 cos 90º A sin Aa    ,
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 cos 90º B sin Bb   

 2cos A 1 a  , 2cosB 1 b 

    2sin A B 2 cos A Bab  

         2
sin A cos B cos Asin B   2 cosAcosB sin Asin Bab 

 2
2 2

1 1a b b a   

 2 22 1 . 1ab a b ab   

        

   2 2 2 2 2 2

2 2 2 2

1 1 2 1 . 1

2 1 . 1 2

      

   

a b b a ab a b

ab a b a b

        2 2 2 2 2 2 2 22a a b b a b a b    

        2 2a b 

Soln 232.
8

7
sin

8

5
sin

8

3
sin

8
sin 4444 














 





8

3
sin

8
sin2

44








 





8
cos

8
sin2

44

3
sin sin cos

8 2 8 8

             














 








 





8
cos.

8
sin2

8
cos

8
sin2 22

2
22





















 


2

4
sin

2

1
12 







 
4

1
12

2

3


Soln 233. 7cos15sin2 22 

22 13cos 7  8
13

5

2 5
cos

13
 

13

5
cos 

22

5
cot 

Soln 234.   3 sin 2 cos 4x y   …(i)

2 sin 3 cos 2x y   …(ii)

 (i)  3  (ii)  2 

9 sin 6 cos 4 sin – 6 cos 12 4x y x y    

16
13 sin 16 13sinx

x
  

2
13 cos 2 13cosy

y
   

2 2

2 2

256 4
169sin 169cos

x y
  

2 2

256 4
169

x y
  

Soln 235. sinθ cosθ ,a  secθ cosecθ b 

     2 2 2sin θ cosθ
1 sin cos θ 2sinθcosθ 1

sin θcosθ

       
b a

 sin cos
2sin cos 2

sin cos

  
    

 
a

Soln 236.   secθ tanθ secθ tanθ 5a b a b  

 secθ tan θ 1 a b … (1)

 secθ tanθ 5 a b … (2)

 (i)  (ii) 

secθ 3,a  tan θ 2 b

2 2 2

2 2 2

9 4 9
4 4

sec θ tan θ sec θ
    a b a

 2 2

2 2 2 2

36 1 tan 36sec

sec tan sec tan
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2

2

36 36

4tan θ

b
  29b

Soln 237. 1
tan

tan

sec

sec
2

4

2

4











45    

1
45tan

45tan

45sec

45sec
2

4

2

4











Soln 238. 1
sin

sin

cos

cos
2

4

2

4











45    

4 4

2 2

cos 45 sin 45
1

cos 45 sin 45

 
 
 

Soln 239.






 cossin

25

cos

24

sin

7

25sin24cos7 

7
cot

24


25

7

24

Soln 240.
8 6

sec cosec 1
20 20

   

2 3
sec cosec 1

5 10
   

 
2 3 1

sec cosec
5 10 2

   

, 
5 5

sec & cos ec
4 3

     

5 3

4

 
4

cot
3

 

Soln 241. 






 






7

6
cos

7

4
cos

7

2
cos

[2sinAcosB = sin(A + B) + sin(A – B)]

=
1 3 5 3 7 5

sin sin sin sin sin sin
7 7 7 7 7 7

2 sin
7

      
       

 =
1

sin sin
7

2sin
7

 
   

   = 
1

–
2

Soln 242.

1 1 1
cos15 .cos7 .cos82 2

2 2 2

  
    

 15sin.15cos
2

1
 = 

1 1 1 1

2 2 2 8
  

Soln 243. 2 2tan θ 1 e 
2 2 2tan 1 sec θ 2 e   

 eccostan.tansec 2 2sec tan .sec   

=  2sec 1 tan  

=    1/2
2 22 . 2e e 

=  3/2
22 e

Soln 244. 3tan tan 1 

 30

 
 

cos 30º 30º

cos 30º 30º




 = 

60cos

0cos




 = 2

Soln  245.
tan 20 tan 40

tan 60
1 tan 20 tan 40

 


  

 40tan20tan 3 3 tan 20 . tan 40  

tan 20 tan 40 3 tan 20 . tan 40 3   

Soln 246.  36sin.72sin.72sin.36sin

 2
sin 36 .sin 72  
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 2
sin 36 .cos18  

2
1 1

10 2 5. 10 2 5
4 4

     

2
1

80
16

    
80

16 16



5

16


Soln 247.

           



20sin

20cos40cos2 cos 40 – cos 20 cos 40

sin 20

   




2sin 30 .sin10 cos 40

sin 20

    




sin10 sin 50

sin 20

  



2sin 20 .cos30

sin 20

 




2cos30 3  

Soln 248. 






 






 35sin2
5sin

40cos

5cos2

1
10sin22

sin 5 2cos5 cos 40 2sin 35 .2sin 5 cos5
2 2 sin10

2sin 5 cos5

            

sin 5 cos 45 cos35 2sin 35 .sin10
2 2 sin10

sin10

           

 2 2 sin 5 cos 45 cos35 2sin 35 .sin10        

 1
2 2 sin 5 cos35 cos 25 cos 45

2

 
         

1 1
2 2 sin 5 cos35 cos 25

2 2

 
       

 

2
2 2 sin 5 cos35 cos 25

2

 
       

 

2
2 2 sin 5 2sin 30 .sin 5

2

 
      

 

2 2 sin 5 sin 5 2        =  4

Soln 249. cos x = n cos y, sin x = m sin y

cos2 x + sin2 x = n2 cos2 y + m2 sin2 y

1 = n2 (1 – sin2 y) + m2 sin2 y

1 = n2 + sin2 y (m2 – n2)

1 – n2  = (m2 – n2) sin2 y

Soln 250. cosθ sin θ 4x y   cosθ sinθx y

sinθ 2y  cosθx 
2 2

sinθ , cosθ 
y x

2 2

2 2

4 4
sin θ cos θ 1

y x
   

 2 2

1 1 1

4
 

x y

Soln 251.
2 2(sec – 1) (cosec – 1) 14   

2 2sec cosec 16  

2 2

1 1
16

cos sin
 

 

2 2

2 2

sin cos
16

cos sin

 


 

2 2

1
16

cos sin


 

2 2sec . cosec 16  sec .cosec 4 

Soln 252.  
5

4
cos  3

4

5

+
  3

tan
4

  

 
13

5
sin   5

12

13

–
  5

tan
12

  

      
   

tan tan
tan2 tan

1 tan tan

 
   

  

3 5

4 12
3 5

1 .
4 12






14 48

12 48 15
 


56

33
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Soln 253.

tan tan ,x  
tan tan

tan tan tan tan

x
y

 
 

   

tan tan  
x

y

   
1 1 tan tan

cot
tan tan tan

  
   

    

    

1


x

y

x

1 1
 

x y

Soln 254.  sin5cos3

5

3
tan   2secθ = 1 tan θ

  
9 34

1
25 5

  

 
 

4

4

5tan 2sec 2

5tan 2sec 2

 

 
 

4

4

5 2sec

1 2sec

 


 

1156
5 2

625

1156
1 2

625

    


    
  

271

979


Soln 255. sec tan 5 2  

1 1
sec tan 5 2

sec tan 5 2
    

  

1
2sec 2 5 sec 5 cos

5
    

2 1 2
sin 1 cos 1

5 5
    

Soln 256. 4tan3 

3

4
tan




5

-3

4

=
3 3 4

2 5
4 5 5

                 

3 15 4

2 5 5

 
    

15 30 8

10

  


7

10


Soln 257.
 

2

cos 1 sin1 sin
4

cos cos


 

x xx

x x

1 sin 1 sin 2
4 4

cos cos cos

 
   

x x

x x x

 sec x = 2       60x  

Soln 258.
   sin 2cos 2sin cos

cos . .
cos cos

    


 
2 22sin 5sin cos 2cos

cos

   




2 5sin cos

cos

  



= 2sec 5sin 

Soln 259.

2 3 4 5 6
cos cos cos cos cos cos

7 7 7 7 7 7

     
    

2 3 3
cos cos cos cos –

7 7 7 7

2
cos – cos –

7 7

    
       
 

    
        
   

  
2 3 3 2

cos cos cos – cos – cos – cos
7 7 7 7 7 7

     
   = 0

Soln 260. tan 9º cot 9º – (tan 27º cot 27º ) 

sin 9º cos9º sin 27º cos 27º
–

cos9º sin 9º cos 27º sin 27º

     

1 1
–

sin 9º cos9º sin 27º cos 27º


2 2 2(sin 54º – sin18º )
–

sin18º sin 54º sin18º sin 54º
 

2(2sin18º cos36º )
4

sin18º cos36º
 

Soln 261. sin x + 2 cos x =1

 x = 90° 

7cos x + 6 sin x = 7 cos 90° + 6 sin 90°
         = 6
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Soln 262. 45º 


3 1 1

cosec 45 sin 45 2
2 2

a     

3 1 1
sec 45º – cos45º 2 –

2 2
b   

3 3a b 
2 2 2 2 6 1

( ) 2 2 1
2

a b a b a     

Soln 263. sin A + sin B = C, cos A + cos B = D

A = B = 45° 

C = 2 ,   D= 2

sin (A+B) = sin 90° = 1

2 2

2CD

C D
 = 

22

222




= 1

Soln 264.
3

cos
5


4

cos
5



2 3
2cos – 1

2 5


   

2 4
2cos – 1

2 5


 

2
cos

2 5


 

3
cos

2 10


 

1
sin

2 5


 

1
sin

2 10


 

–
cos cos cos sin sin

2 2 2 2 2

      
    
 

6 1 7 7

50 50 50 2 5
   

Soln 265. cos248° – sin212°

[cos2A – sin2B = cos(A + B).cos(A – B)]

cos60°.cos36° 
1 5 1

2 4

 
   

 
5 1

8




Soln 266. 






 







 
10

3
sin

10
sin2

2

1








 





10

7
cos

10

2
cos

2

1   72cos36cos
2

1

  18sin36cos
2

1
-

(cos 36° sin 18° )

1 5 1 5 1 1 1

2 4 4 2 2

  
     

1

4


Soln 267. 

1
1 1 tan A tan B

cot(A – B)
tan(A – B) tan A – tan B

x

y

x




  

1 1
 

x y

     
tanA–tanB

cotB–cotA tanAtanB
tanAtanB

 
      



x
y y

y

Soln 268. 






 









 


4
tan

4
tan









tan1

tan1

tan1

tan1






2

22

tan1

tan2tan1tan2tan1






2tan1

tan2.2
 2 tan 2 

Soln 269.

1 1
.

tan tan
4 4

             

  
  
1 tanθ 1 tanθ

1 tanθ 1 tanθ

 
  = 1
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Soln 270.

     sin cos sin 90º     

 90

,45  15

Soln 271. 

sin( ) sin( )   

sin cos cos sin – sin     

2 2 2 2

2

sin (1 – sin ) sin (1 – sin )

2sin cos .cos sin sin

      

    

       

2 2 2 2 2 2

2

sin – sin sin sin – sin sin

2sin cos .cos sin sin

      

    

 

2 2 2
s in s in – s in

2 s in s in ( s in s in – c o s c o s )

    

      

– 2sin sin cos( )   

– 2sin sin cos(180º )   

2sin sin cos   

Soln 272. 1 cos2 cos 4 cos6x x x  

2 4 6 6 – 4
1 2cos –1 2cos cos

2 2

           
x x x x

x

= xxx cos.5cos2cos2 2 

= 2cos (cos cos5 )x x x

= 
5 5 –

2cos 2cos cos
2 2

x x x x
x   
    

        

=  2cosx. 2cos3x. cos2x

= 4cos cos2 cos3x x x

  = 0º 

1 + cos2x + cos4x + cos6x

       = 1 + cos0º + cos0º + cos0º = 4

 (a) 2 cosx cos2x cos3x = 2

 (b) 4sinx cos2x cos3x = 0

 (c) 4 cosx cos2x cos3x = 4

 (d) cosx cos2x cos3x = 1

  (c) 

Soln 273.




72sin

54sin.72sin.48sin.12sin

1 sin36 .sin54
.

4 2sin36 .cos36

 


 

1 sin 54
.

8 sin 54




 8

1


Soln 274.
1 3 1

cos 23 sin 23
2 2 2

 
    

=  1
cos30 .cos 23 sin 30 sin 23

2
    

=  53cos
2

1

Soln 275.  

 = 2cosx – (cos3x + cos5x)

= 2cosx –
3 5 5 – 3

2cos cos
2 2

x x x x
  
    

        

= 2cosx – 2cos4x cosx

= 2cosx (1 – cos4x)

= 2cosx (1 – 1 +2 sin22x)

= 4cosx sin22x

= 4cosx (2sinx. cosx)2

= 16 cos3x.sin2x

 x = 45º 

2cos45º – cos135º – cos225º

2

1

2

1

2

2
  = 

2

4

 x = 45º, (sinx = cosx)
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 (a) 16 cos5x = 

5

2

1
16 








 = 

24

16
 = 

2

4

 (b) sin5x = 

5

2

1








 = 

24

1

 (c) 4cos5x = 

5

2

1
4 








 = 

24

4
 = 

2

1

 (d) 4cos5x = 

5

2

1
4 








 = 

24

4
 = 

2

1

 (a) 

Soln 276.
3 1

sin 20 cos 20


 

3 1
2 cos20 sin 20

2 23 cos 20 sin 20

sin 20 .cos20 sin 20 .cos 20

 
   

     
   

 2.2 sin 60 cos 20 cos60 sin 20

2.sin 20 .cos 20

    


 

4sin 40
4

sin 40


 



Soln 277.



12sin78sin

12sin78sin
+




147cos

147sin








33cos

33sin

33cos.45sin2

33sin.45cos2
 = 0

Soln 278. cos24 cos55 cos125 cos204 cos300    

       cos 24 cos 90 35 cos 90 35 cos 180 24 cos 360 60           

= cos 24 sin 35 sin 35 cos 24 cos 60    

1

2


Soln 279.

 

2 2

2

2sin tan 2sin tan 2sin sec

1 tan

     

 

 
 

2 2

2

2sin tan 2sin sec tan

1 tan

    


 

 2

2sin tan 2sin

1 tan

  


   2

2sin 1 tan

1 tan

 


 

2sin

1 tan




 

Soln 280.    tan 30 cot 30m n     

   tan 30 . tan 30
– n

m
      

3 tan 1 3 tan 1
.

3 tan 3 tan

– n

m

 


   

2

2

3tan 1

3 tan

 


 

–n

m

2

2

3 tan

1 3tan

m

n

 


 

2

2

4 4 tan

2 2 tan

m+n

m – n

 


 

 
 

2

2

4 1 tan

2 1 tan

 


 
2cos2 

Soln 281. 

cosA+2cos 






 
2

Aº240Aº240
.

  cos 






 
2

Aº240Aº240

= cosA +2 cos240º .cosA

= cosA 

















2

1–
21 = 0
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cosA + cos (240º + A) + cos (240º – A)

 A = 240º 

= cos240º + cos(480º) + cos0º

= 01
2

1
–

2

1
– 

Soln  282. 1 cos56º cos58º – cos66º 

1 + 2cos228º – 1 + 2sin 






 
2

º66º58
.sin 







 
2

º58º66

= 2cos228º + 2sin 62º sin4º

= 2cos228º + 2cos28º cos86º

= 2cos28º (cos28º + cos86º)

= 2cos28º (2cos57º cos29º)

= 4cos28º cos29º sin33º

     






















 


2

D–C
cos

2

DC
cos2DcosCcos

Soln 283.
tan A tan B

.
1 – tan A 1 – tan B

1 1

cot A cot B.
1 1

1 1
cot A cot B


 

1 1
.

(cot A – 1) (cot B – 1)
 1

2


    
A B 225

cot A 1 . cot B 1 2

   
    



Soln 284.
sin(B A) cos(B – A)

sin(B – A) cos(B A)

 
 

  
sin BcosA cosBsin A cosAcosB sin Asin B

sin BcosA – cosBsin A cosAcosB – sin Asin B

  




   
 (cos A sin A) cos B sin B

(cos A – sin A) (cos B sin B)

 




   
cos A sin A

cos A – sin A




Soln 285.
sin

tan
1 cos

x 
 

 

    
1 1

cot
tan sinx

  
 

1 1
cot

tan sinx
  

 

  
1

cot cot
sinx

   


… (i)

sin
tan

1 cos

y

y




 

  
1 1

cot
tan siny

  
 

1 1
cot

tan siny
  

 


1

cot cot
siny

   


… (ii)

 (i)  (ii) 

1 1 sin

sin sin sin

x

x y y


  

  

Soln 286. tan
b

x
a



1 1

1 1

b b

a a
b b

a a

 
 

 

1 tan 1 tan

1 tan 1 tan

x x

x x
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2

1 tan 1 tan

1 tan

x x

x

  




2

2

2

sin
1

cos

x

x




2 2

2

2

cos sin

cos

x x

x




2cos

cos 2

x

x


Soln 287.   BsinAsinBcosAcosBAcos 

,1 1

Soln 288.

28(1 – tan 4 )
tan 2 tan 2 4 tan 4

2 tan 4


  



           

21 – tan
cot 2

2 tan

 
  



=    
2 28tan 4 8 8tan

tan 2 tan 2
2 tan 4

   
 



4
tan 2 tan 2

tan 4
    



24(1 – tan 2 )
tan 2 tan 2

2 tan 2


  



 

2
2 2(1 – tan ) 1

tan tan
tan 2 2 tan tan


    

  

αcot

Soln 289 
π π π π

cos cos cos – cos
3 3 3 3

x x x x
                                  

       cos cos sin sin cos cos sin sin
3 3 3 3

x x x x
         

     cos cos sin sin – cos cos sin sin
3 3 3 3

x x x x
       

2cos cos 2sin sin
3 3

x x
           

  cos 3 sinx x

 3
2sin cos

2
x x

3
sin 2

2
x          (sin 2x  = 1)

2

3


Soln 290. 
 
 

 
 

1 sin 1 sin 1 sin 1 sin

1 sin 1 sin 1 sin 1 sin

x x x x

x x x x

     


     

21 sin 1 sin 2 1 sin

1 sin 1 sin

x x x

x x

    


  

 2 1 cos

2sin




x

x
, here 2cos cos x x

(x, IV )

2
1 1 2sin

2 tan
2

2sin cos
2 2

 
 

x

x

x x

Soln 291.

sinA = n sinB

1Bsin

Asin n


sin A sin B 1

sin A – sin B –1

n

n

 


A B A B
2sin cos

12 2

A B A B –1
2cos sin

2 2

 
n

n
 

    
       


    

      
A B

tan
12

A – B –1
tan

2

 
n

n
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–1 A B A B
tan tan

1 2 2

n

n+

                

sinA = n sinB

  A = 90º  B = 30º 

 n = 2

º60tan
1

1











n

n
 = 

3

1
3

3

1


 (a) 







2

B–A
sin  = 

2

1
º30sin 

 (b) 







2

B–A
tan  = tan 30º = 

3

1

 (c) 







2

B–A
cot  = cot30º =   

3

1

 (d) 






 
2

BA
tan  = tan60º = 3

 (b) 

Soln 292.   

2 2sin A – sin B

sin A cos A – sin Bcos B

 
sin(A B).sin(A B)

1
2sin Acos A 2sin Bcos B

2

 




 
sin(A B).sin(A B)

1
2sin 2A sin 2B

2

 




sin(A B).sin(A B)

1
.2cos(A B).sin(A B)

2

 


 

sin(A B) sin(A – B)

cos(A B) sin(A – B)




  tan(A B) 

Soln 293. cos A cos Bm

cos A

cos B 1

m


cos A cos B 1

cos A – cos B – 1

m

m

 


A B A – B
2cos .cos

12 2
A B B – A – 1

2sin sin
2 2

m

m







A B B – A 1
cot . cot

2 2 – 1

m

m

 


A B 1 B – A
cot tan

2 – 1 2

m

m

 


Soln 294.

2π 4π
cosθ cos θ cos θ (let)

3 3
x y z k

   
          
   

2π 4π
cosθ cos θ cos θ

3 3

k k k

x y z

   
            
   

 
2π 2π 4π 4π

cosθ cosθ cos – sinθ sin cosθcos – sin θsin
3 3 3 3

       
                
       

cosθ 3 1 3
cosθ – – sin θ cosθ sin θ

2 2 2 2
  

 = 
1 1 1

0
x y z
  

Soln 295. AcosAsin2AcosAsin2 33 

 AsinAcosAcosAsin2 22 

 A2cos.A2sin2
2

1
A4sin

2

1


Soln 296. tan A + cot A – tan A – cot A

= tan A – cot A



204  Play with Advanced Maths

Soln 297. 
(sin3 sin5 ) (sin 7 sin9 )

(cos3 cos5 ) (cos7 cos9 )

    
    

2sin 4 .cos 2sin8 .cos

2cos 4 cos 2cos8 .cos

   


   

sin 4 sin8 2sin 6 .cos 2

cos 4 cos8 2cos6 .cos 2

   
 

   

tan 6 

Soln 298. A, B, C, D 

A C 180 ,    B D 180   
cosA + cos B + cos(180° – A) + cos(180° – B)

cos A + cos B – cosA – cos B = 0

Soln 299.
2sin

1 cos sin




   
y

 45

2

2
1 1

1
2 2

y 
 

 

2
2 2

2 2
   


y

1 1
1

1 cos sin 22 2

11 sin 2 11
2

 
   

  
  

 2 2 1
2 2

1


    y

Soln 300.

2sin 1 cos sin
1

1 cos sin 1 cos

y y y

y y y


  

 

21 cos 1 cos sin
1

1 cos sin 1 cos

y y y

y y y

 
   

 

2 2
(1 cos )(1 cos ) (1 cos ) sin

1
1 cos sin (1 cos y)

y y y y

y y

   
  

 

= 1 – (1 – cosy) = cosy

3

3

sin cos
cos

sin

y y
y

y
 

Soln 301.



40sin70cos

40cos70sin





40sin20sin

40cos20cos

2cos30 .cos10

2sin 30 .cos10

 


 
 = cot 30° = 3

Soln 302. sec tan ,x     cosec cot   y

1 sin
,

cos
x

 



1 cos

sin
y

 




 45

2 1x    , 2 1y  

 
1 2 2

2 1
1 2 2 2 2 1


   

  

y

y

 (c) 

Soln 303.

4 4sin A cos A 1

a b a b
 



4 4sin A + cos A 1
a b a b

a b

           

2 2 2 2sin A sin A+ cos A cos A 1
a b a b

a b

           

2 2sin A 1 cos A 1
a b a b

a b

     


2
sin A 


a

a b

2
cos A

b

a b




8 8

3 3

sin A cos A

a b
     

4 4

4 43 3
 

 

a b

a b a a b b

    4

a b

a b




   3
1

a b
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Soln 304. 2 cosθ = sin θ 2 cosecθ secθy x y x 

secθx  

2 secθ – cosecθ = 3x y

2.2 cosecθ – cosecθ = 3y y

4 cosecθ – cosecθ = 3y y

3 cosecθ 3 cosecθ 1y y  

or sin θ  = y

 2 cosθ = 2cosθy xy x 

 2 2 2 24 4cos θ+4sin θx y 

     =  4

θ = 45º

2 cos 45º sin 45º 2y x x y  

2 .sec45º – cosec45º 3x y 

   2 2 – 3 2 4 – 3x y y y  

1

2
y 

2
2

2
x 

2 2 1
4 2 4 4

2
x y    

Soln 305. tan – cot a  cos sin b 

45º 

tan 45º – cot 45º a ,

cos 45º sin 45º b 

           a = 0,
1 1

2 2
b 

1 1
2

2
b b


  

 
2

2 2 2 2( – 1) ( 4) [ 2 – 1] (0 4)b a   

2(2 – 1) (4)

 =  4

Soln 306.
sin α – cos α

tan θ =
sin α cos α

sin θ sin α – cos α

cosθ sin α + cosα


sin α – cosα sin θk

sin α + cosα cosθk

2 2 2 2sin α +cos α – 2sin α cosα +sin α cos α +2sinαcosα

2 2 2(sin θ +cos θ)k

22 k

2k 

  sin α – cosα 2 sin θ

sin α cosα 2 cosθ 

Soln 307. sin sin a    , cos cos b  

 90   30 

1 3
1

2 2
a    ,

3

2
b 

tan
2

 
  
 

= 
3

1
30tan 

(b) 
2 2

2 2

4 – –


a b

a b

9 3
4

4 4
9 3

4 4

 




1

3


 (b) 

Soln 308.  = 0º 

2 2 2cos cos ( 120º ) cos ( – 120º )   

2 2 2cos 0º cos 120º cos ( – 120º )  

1 1 3
1

4 4 2
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Soln 309. 
3

sin
14

 5
sin

14

 7
sin

14

 9
sin

14

 11
sin

14

 13
sin

14



= sin
14


.

3
sin

14


.

5
sin

14


. sin

14

 
  
 

.
3

sin
14

 
  
 

.

sin
14

 
  
 

= sin
14


.

3
sin

14


.

5
sin

14


.

5
sin

14


.

3
sin

14


. sin

14



=
2 2 23 5

sin .sin .sin
14 14 14

  

= 

2
3 5

sin .sin .sin
14 14 14

   
  
 

=  

2
6 4 2

sin .sin .sin
2 14 2 14 2 14

                               

= 

2
6 4 2

cos .cos .cos
14 14 14

                          

=

2
3 2

cos .cos .cos
7 7 7

                          

=

2
3 2

cos .cos .2sin .cos
7 7 7 7

2sin
7

                                   
   
      

=

2
3 2 2

cos .cos .2sin
7 7 7

2.2sin
7

                          
   
      

=

2
4 4

cos .sin
7 7

2.2sin
7

                 
   
      

=

2
4 4

cos .2sin
7 7

2.2.2sin
7

                  
   
      

=

2
8

sin
7

8sin
7

                 

=

2

sin
7

8sin
7

         
        

=

2

sin
7

8sin
7

                

=

2
1 1

8 64

 
   
 

Soln 310.

2 B
1 1 2sin

1 cos B B2tan A tan
B Bsin B 2

2sin cos
2 2

 
  

B
A B 2A

2
  

tan 2A = tan B

Soln 311.  150sin.120cos330cos600sin

 sin(2 360º –120º ).cos(360º – 30º ) cos(90º 30º ).sin(180º – 30º )  

(– sin120º ).(cos30º ) (– sin 30º ).(sin 30º )

3 3 1 1 3 1 4
– . – . – – – –1

2 2 2 2 4 4 4
  

Soln312.

tan(A B) tan(A – B)
tan 2A tan(A B A – B)

1 – tan((A B). tan(A – B)
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1 –

p q

pq




Soln 313.

A8cos

A4cos

A2sin2

A4sin2

A8cos

A4cos

A4cos1

A8cos1

1A4sec

1A8sec
2

2









2

2sin 4A cos 4A.sin 4A

2sin 2A.cos8A


2

sin 8A 2sin 2A cos 2A

cos8A 2sin 2A






cos 2A
tan8A.

sin 2A


A2tan

A8tan


Soln 314.

2 2

tan A tan B
a b a b

b a ab


    

tan A. tan B . 1
a b

b a
  

ca

b

B

AC

 2 0x x  

2 2
2 1 0

a b
x x

ab

     
 

 2 2 2 0abx a b x ab=  

2 2 0abx c x ab=                     2 2 2a b c 

Soln 315. sin A + sin 2A = x cos A + cos 2A = y

A = 0 

 x = 0  , y = 2

  2 2 2 2 3x y x y   =  4 4 3

 4 2y 

Soln 316.  
5

3
BAcos   2

BcosAcos

BsinAsin


cos A cos B + sin A sinB = 
5

3

3 cosA cos B = 
5

3

cos A cos B = 
5

1

sin A sin B = 
5

2

Soln 317.








9sin81sin

9sin81sin

9sin9cos

9sin9cos





36sin.45cos2

36cos.45sin2
=  cot 36° = tan54°

Soln 318.
7

1
tan  , 

3

1
tan 






2

2

tan1

tan1
2cos =

49

1
1

49

1
1




=

50

48
 =

25

24

2

2 tan
sin 2

1 tan


 

 

2

3
1

1
9




 =
2 9 3

3 10 5
 

4
cos2β =

5

sin 4 2sin 2 cos 2   
25

24

5

4

5

3
2 

 cos 2  = 4sin

Soln 319.   A = 130°

x = sinA + cosA

x = sin 130° + cos130°

 = cos40° – sin40°

( 0º to 45º  sincos )

x = +ve

x > 0
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Soln 320. ,
2

1
Atan 

3

1
Btan 

2

2

1 tan A
cos 2A

1 tan A





4

1
1

4

1
1






5

3


2

2

2tan B 3sin 2B
11 tan B 1
9

 
 

2 9 3

3 10 5
  

 cos2A = sin 2B

Soln 321.    B120sinA120sin 

 120° – A = 120° – B

 A = B

Soln 322. 0º   

 0º  )

           22sin 4cos .sin .sin cos2     

0 0 cos2   

cos 2 
 (c) 

Soln 323.  48cos24cos84cos12cos

  
       12º 84º 84º 12º 48º 24º 48º 24º

2cos cos 2cos cos
2 2 2 2

    
  
  

 12cos36cos236cos.48cos2

  12cos48cos36cos2

  18sin.30sin236cos2

– 2cos36 .sin18  










 









 


4

15

4

15
2

4 1
2

4 4 2
    



Soln 324. A + C B

tan(A + C) tan B

tan A tan C
tan B

1 – tan A tan C




tan A tan C tan B – tan A tan Btan C 

tan A tan Btan C tan B – tan C – tan A

Soln 325. 






 









 



2

cos
2

sintan

 2sinsin.cos.tan

Soln 326.
cos10 .cos20 .cos40 .cos80

cos80
x

   




1 cos10 .cos 60
.

4 cos80

 



x

1 sin80º 1
.

4 cos80º 2
x  

1 1
.tan80 cot10

8 8
x    

Soln 327.

(sin12 .sin 48 .sin 72 ).(sin 24 .sin 36 .sin84 )

sin 72 .sin 36

     
 




36sin72sin

1
72sin

4

1
36sin

4

1

16

1


Soln 328.
tan3 tan 2

tan5
1 tan3 tan 2

x x
x

x x





= tan 5x – tan 5x tan3x tan2x = tan3x + tan2x

= tan5x tan3x tan2x = tan5x – tan3x – tan2x

Soln 329. cos cos sin sin      

   2 2
cos cos 2cos .cos      2 2sin sin 2sin .sin    

2 2 2 2(cos sin ) (cos sin ) 2(cos .cos         sin .sin ) 0   

 cos2 cos2 2cos 0      

 cos2 cos2 2cos      
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Soln 330. A + B + C = 180°

A + B = 180° – C

tan(A + B) = tan(180° – C) = – tanC

Ctan
BtanAtan1

BtanAtan





CtanBtanAtanCtanBtanAtan 

1
CtanBtanAtan

CtanBtanAtan




Soln 331. cos A = a cos B   cos2 A = a2 cos2B = a2

(1 – sin2B) …(i)

sinA = bsin B  sin2A = b2 sin2 B …(ii)

cos2A + sin2 A = a2 – a2 sin2 B + b2 sin2 B

1 = a2 + sin2 B (b2 – a2)

(b2 – a2) sin2 B = 1 – a2

Soln 332. A = 90º, B = 60º, C = 30º 

 A B C   

, cos 2A + cos 2B + cos 2C

= cos 180° + cos 120° + cos 60°

1 1
1 1

2 2
     

A = 90º, B = 60º, C = 30º 

 (a) = 1 + 4 cos A . cos B. cos C = 1

 (b) = –1 + 4 sin A sin B. cos C

3 3
1 4 1 .

2 2
   

=  –1 + 3 = 2

 (c) = –1 – 4 cos A cos B. cos C

=  –1 –0 = –1

(d) = 1 + 4 sin A sin B. sin C

3 3
1 4 1 .

2 2
   

= 1 + 3 = 4

 (c) 

Soln 333.  A = B =  45°  C = 90°

2 2 2sin A sin B sin C 2cosA.cos B.cosC  

1 1 1 1
1 2 0

2 2 2 2
      

= 2

Soln 334.

A + B + C = 180°

 A = B = 45°  C = 90° 

sin 2A + sin 2B + sin 2C = sin 90° + sin 90° +

sin 180°   = 1 + 1 + 0 = 2

 (a) = 0

 (b) = 0

 (c) = 
1 1

4 . .1 2
2 2

 

 (d) = 
1 1

8 . .1 4
2 2

 

 (c) 

sin 2A + sin 2B + sin 2C

   2sin A B .cos A B 2sin C.cosC   

   2sin 180 C .cos A B 2sinC.cosC   

 2sin C cos A B cos C     

   2sin C cos A B cos A B      

 2sin C 2sin A.sin B 4sin Asin Bsin C 

Soln 335. cos52°+cos68°+cos(180º – 8º)

= 2cos 60º cos8º – cos8º

= cos8º – cos8º = 0

Soln 336.
 
 CAcos

CAcos
B2cos






BsinBcos

BsinBcos

CsinAsinCcosAcos

CsinAsinCcosAcos

1

BsinBcos
22

2222












)
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Bsin2

Bcos2

CsinAsin2

CcosAcos2
2

2



Btan

1

Ctan.Atan

1
2



BtanCtan.Atan 2

Ctan,Btan,Atan

Soln 337.
2 2( ) 4 sina+b ab 

2a = b 

 2 23 4 .2 sina a a 

2 2 29 8 sina a 

1
8

9
sin2   

a = b 

 2 22 4 . sina a a 

1sin2    a = b

Soln 338.
sin A sin C

cot B
cosC cosA






A C A C
2cos .sin

2 2 cot B
A C A C

2sin .sin
2 2

 


 

A C
cot cot B

2

    

A C
B

2




 A, B, C 

Soln 339.  sin sin 2b a    

 
sin

sin 2

a

b




  

( )

 
 

sin sin 2

sin sin 2

a b

a b

   


     

   
   

2sin .cos

2cos .sin

a b

a b

  


  

 
cot

cot

a b

a b

 
 

  

Soln 340. tan 10° – tan 50° + tan 70°

 
tan 60 tan10 tan 60 tan10

tan10
1 tan 60 .tan10 1 tan 60 . tan10

 
   

 
     

tan 10° + 
3 tan10 3 tan10

1 3 tan10 1 3 tan10

   


   

2 2

2

3 tan10 3tan10 3 tan 10 3 3tan10 tan10 3 tan 10
tan10

1 3tan 10

         


 

tan 10° + 2

8tan10

1 3tan 10



 

=

3

2

9 tan10 3tan 10

1 3tan 10

 

 

 3

2

3 tan10 tan 10

1 3tan 10

 


 
 = 3 tan30°

3

Soln 341.  :  60 or 120 or 240 or 300    

,    3 3 3 3
cos cos cos cos3

4
     

, 3 3 3cos 10 cos 110 cos 130  

3 3 3 3 3 3
cos3 10 cos30 .

4 4 4 2 8
    

Soln 342.

 
6


   

2
4cos 3cos 2sin cos

6 3 2 3
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=
3 3 1

4. 2
2 2 2

  

4 3
1 2 3 1

2
   

 (a) 

Soln 343.

2 2 2 2(sin A sin B sin C) sin A sin B sin C    

2(sin A sin B sin Bsin C sin Csin A) 0   

sin Asin B sin Bsin C sin C sin A 0   

A B C 0  

sin A sin B sin C 0   

Soln 344.

sin

sin

x
p

y
  

cos

cos

x
q

y


sin
sin

x
y

p


2
2

2

sin
sin

x
y

p
 

cos
cos

x
y

q


2
2

2

cos
cos

x
y

q
 

2 2
2 2

2 2

sin cos
sin cos 1

x x
y y

p q
   

cos2 x 

 

2
2 2

2 2 2

tan 1 1
sec 1 tan

cos

x
x x

p q x
    

2

2 2

1 1
tan 1 1x

p q

 
    

2

2
2

2

2

1

tan
1

q

q
x

p

p






2

2

1
tan

1

p q
x

q p






Soln 345.  cos A tan B , cosB tan C   cos C

= tan A  sin A = sin B = sin C = 2 sin 18° =

5 1 5 1
2

4 2

 
 

 A = B = C 

cos A = tan A

 
2sin A

cosA cos A sin A
cosA

   

 21 sin A sin A 

 2sin A sin A 1 0  

, 
1 5 5 1

sin A
2 2

  
 

Soln 346.

2
2

2

3 tan A 3
tan A

3 11 3 tan A

k
k

k

 
  



   3 2cosecA 3sinA 4sin A 3 4sin A  

= 2 2

4 4
3 3

cosec A 1 cot A
  



=

4 2
3

3 1 1
1

3

k

k k

k

 
 



 

2

2 2

1 1 3
sin A

4 1cosec A 1 cot A

k

k


  



20 sin A 1 

 
3 1

0 1 or   3
4 1 3

k
k k

k


    



Soln 347.m + n =   2 2
cos sin cos cos sin sina        

 3cos sin 2cos sin    

=   cos sin 1 2sin cosa     

=  3cos sina  
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m – n =   2cos sin cos cos sin sina        

 3cos sin cos sin    

=   cos sin 1 2sin cosa     

=  3cos sina  

   2/3 2/3
m n m n  

=    2/3 2/31 2sin cos 1 2sin cosa a     

= 2/32a

Soln  348. y = 
2 2cos 2 sin cos sina x b x x c x 

 z = 
2 2sin 2 sin cos cosa x b x x c x 

y + z =    2 2 2 2sin cos sin cos  a x x c x x

y + z = a + c

Soln  349. A + B + C = 

  A, B  C 

 A = B = C = 60° 

=
cosA cos B cosC

sin Bsin C sin Csin A sin Asin B
 

=
cos 60° cos60° cos60°

sin 60°.sin 60° sin 60°.sin 60° sin 60°.cos 60°
 

=

1
123 3. 2
33 3 2..
42 2

  

Soln  350. sin A, cos A tan A  

2cos A sin A.tan A

2 sin A.sin A
cos A

cos A


3 2 2cos A sin A 1 – cos A 
3 2cos A cos A 1 

Soln  351. cos( – ), cos , cos( )   

2cos( – ).cos( )
cos

cos( – ) cos( )

  


   

cos2 cos2
cos

2cos .cos

 


 
2 22cos .cos 2cos – 1 cos 2    
2 22cos (cos – 1) – 1 1 – 2sin    

2 2 2
2cos 1 – 2sin – 1 – 2sin

2

 
   
  

2 2 2 2
2cos – 2sin – 2.4sin .cos

2 2 2

   
   
 

2 2 α
cos θ 2cos

2


2 2cos .sec 2
2


 

cos .sec 2
2


  

Soln 352. A B C, tan A tan B A – Bk   

sin A sin B

cos A cos B

k


sin A cos B

cos A sin B 1

k


sin A cos B cos A sin B 1

sin A cos B – cos A sin B – 1

k

k

 


sin(A B) 1

sin(A – B) – 1

k

k

 


sin C 1

sin – 1

k

k






1
sin C sin

– 1

k

k


 

Soln  353.
2 0  x px q tan tan

tan tan p  
tan . tan q 

 
tan tan

tan
1 tan . tan

 
 

  

 
1 1

p p

q q


 

 

Soln  354.
3

A B C
2


  

A= B= C = 
2


 

cos2A cos2B cos2C cos cos cos 3     

(a) = 1 – 4 sin .sin .sin 1 4 3
2 2 2
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  (a) 

 cos2A cos2B cos2C 

    22cos A B .cos A B 1 2sin C    

  23
2cos C .cos A B 2sin C 1

2

 
      
 

  22sin C.cos A B 2sin C 1    

1 2sin C [cos (A B) sin C]   

1 2sin C [cos (A B) cos (A B)]    

1 2sinC.2sin Asin B 
1 4sin A.sin Bsin C 

Soln  355. cot A . cotB . cot C 

 cot A = cot B = cot C 

A B C
3


  

cot .cot .cot
3 3 3

k
  



1

3 3
k 

Soln  356.

sin( )

sin( )

x+ y a + b

x – y a – b


sin cos cos sin

sin cos – cos sin

x y x y a + b

x y x y a – b




2sin .cos 2

2cos .sin 2

x y a

x y b


tan

tan

x a

y b


Soln  357.
π 2π π

tan tan –
3 5 15

 
   
 

tan
3


2π π

tan – tan
5 15

2π π
1 tan tan

5 15




      
π π 2π π 2π π

tan tan tan tan tan – tan
3 3 5 15 5 15

  

 
2π π 2π π

tan – tan – 3 tan tan 3
5 15 5 15

 

Soln  358. sin A cosA x 
2 2 2sin A cos A 2sin A.cos A x  

22sin A.cos A 1x 

6 6 2 2sin A cos A 1 3sin A.cos A  

 
2

22
21 1

4 3 1 1 3
4 2

x
x

             

   
2 2

2 23 3
1 1 1 1

4 4
x x    

L.H.S. = R.H.S.

x 

, sin A + cos A = x

 22 2 2x x    

Soln  359.  :  60 , 120°, 240°  300°

    2 2 2 3
cos cos cos

2
    

 2 2 2 3
cos 10 cos 50 cos 70

2
  

Soln  360.  A, B C 

A + B + C = 180°.

A = B = C = 60° 

2 2 2A B C
tan tan tan

2 2 2
  2 2 2tan 30 tan 30 tan 30   

      
1 1 1

1
3 3 3

   

Soln  361.

2

2

cot 15º – 1

cot 15º 1

2 2

2 2

cos 15º – sin 15º

cos 15º sin 15º




=
cos30º

1

3

2




214  Play with Advanced Maths

y

      ( , )x y
 y-

 x- –x-

 –y -

o
x

B

A

XOX YOY  O

 O  OB 

A x 

AB A y - 

O

 O 

(a) x = 0

(b) y =  0

O 

OAB

(x, y) 2 2 x y 

 y

–y

 –x x
o

Iind 

(–, +)

Ist
(+, +)

Ivth 
(+, –)

IIIrd 

(–, –)

B

A

M N

( ,x y1 1)

( ,x y2 2)

P

 ,AM = y
1
  BN =  y

2

 BP = y
2
 – y

1

 AP = x
2
 – x

1

ABP 

   2 2

2 1 2 1AB – –x x y y 

A(x
1
, y

1
)   B(x

2
, y

2
)

Ex .1  (2, 3) ?

Soln . 2

Ex. 2. (–2, 3)   ?

Soln .  

Ex. 3 (0, –5)  (x, 0)  

x

(a) 10 (b) ±10

(c) 12 (d) ±12

Soln .

   2 2
13 – 0 0 5x  

(13)2 = x2 + 25

x2 = 169 – 25 = 144

144 12x    

Polar co-ordinate of point

   y

xo
   x

   y   r 2 2where,r x y 
   P(x, y)


   

sin  =
r

y
  cos  = 

r

x

   x = r cos    y = r sin 

13
(Co-ordinate Geometry)
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tan θ
y

x


 (x, y) (r cos , r sin )

Ex. 4   1, 3

Soln .    22
1 3 1 3 2r     

3
tan θ tan 60º

1

y

x
     = 60º

(2 cos 60º, 2 sin 60º) 

Section formula):–

(I) Internal Division):

A B

n
P

(  )x y11, ( , )x y (  )x y22,

m
PA

=
PB

m

n

 
  

:

P(x, y), A(x
1
, y

1
)  B(x

2
, y

2
) 

 m : n 

P 

   2 1 2 1, ,
mx nx my ny

x y
m n m n

      

 P,  AB   m = n  AB 

   1 2 1 2, ,
2 2

x x y y
x y

     

(II) External division)

A
B

n
P

(  )x y11, ( , )x y(  )x y22,

m :

PA m
=

PB n

 
  

P(x, y), A(x
1
, y

1
)  B(x

2
, y

2
) 

 m : n 

P 

   2 1 2 1, ,
– –

mx nx my ny
x y

m n m n

     

Ex. 5  (2, –3) 

(–4, 6)  1 : 2 

(a) (8, 0) (b) (0, 0)

(c) (3, –5) (d) (4, 3)

Soln .  x
1
 = 2, y

1 
= – 3, x

2
 = – 4, y

2
 = 6

m = 1, n = 2

   2 1 2 1, ,
mx nx my ny

x y
m n m n

      

  
1 (–4) 2 2 1 6 2 (–3)

, (0,0)
1 2 1 2

      
    

Ex. 6  (2, 1) 

(3, 5)  2 : 3 

Soln .   2 1 2 1– –
, ,

– –

mx nx my ny
x y

m n m n

    

    2 3 3 2 2 5 3 1
, 0, 7

2 3 2 3

      
     

Ex. 7 (1, 4)  (9, –12) 

(6, –6) 

Soln .
(1, 4) (9, 12)(6, –6)

  

 m : n  :1
m

n
(  

n

m
)

 1:  

x–
2 1mx nx

m n
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 m =  , n = 1, x
1
 = 1, x

2
 = 9

9 1
6

1








6   + 6 = 9   + 1

3   = 5 
3

5


{ y-     

}

 5 : 3  

:     

Ex. 8  A(–4, 3)  B(5, 2) 

x

Soln .

x-

B (5, 2)A (–4, 3)


( , 0)x

x y- -

 1:

 y – 
2 1=

my ny

m n

 
  


1

1(3)2
0




  (x- y-  0)

 2   + 3 = 0   = –3/2

3 : 2 

(   )

Ex. 9  (–8, 13)  (k, 7) 

(4, 10) k 

Soln .  x
1
 = –8, x

2

 = k, x = 4

x – 1 2

2

x x 
   

–8
4

2

k
       8 = – 8 + k   k = 16

Ex. 10  (–2, 7) 

(a) (b)

(c) (d)

Ans. (b) 

Ex. 11   (a sin, a cos )  (0, 0) 

(a) a (b) a2

(c) a sin  (d) a cos 
Ans. (a) a

Ex. 12 (2a, a)  (–a, –3a) 

(a) 4a (b) 25a

(c) 5a (d) 5 a

Ans. (c) 5a

Ex. 13 (a sin, a cos)  (a cos–a sin ) 

(a) 2a (b) 3a

(c) 3a (d) 2a

Ans. (a) 2a

Ex. 14   2
1 1, 2at at    2

2 2, 2at at  

   21 2 1 2( ) – 4a a t t t t 

   2

2 1 1 2(b) a t t t +t + 4

   2(c) – – 42 1 1 2a t t t t

(d)

Ans. (b)

Ex. 15  (4, 0)  (0, x)  5 

 x  =?

(a) 0 (b) 1

(c) 2 (d) 3

Ans. (d) 3
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Ex. 16  P (8, 9)  (–7, 4) 

 2 : 3 

P 

(a) (–2, 7) (b) (2, 7)

(c) (7,  2) (d) (–7, 2)

Ans. (b) (2, 7)

Ex. 17 (–2, 1)  (7, 4) 

 P(1, 2) 

(a) 2 : 1 (b) 1 : 2 

(c) 3 : 2 (d) 2 : 3 

Ans. (a) 1: 2 

Ex. 18 (2, –3)  (5, 6) 

x– ?

(a) 1 : 2 (b) 2 : 1 

(c) 1 : 2 (d) 2 : 1 

Ans. (c) 1 : 2 

Ex. 19 (4, 2)  (8, 3) y–

?

(a) 1 : 2 (b) 2 : 1 

(c) 1 : 2 (d) 2 : 1 

Ans. (a) 1 : 2 

(Line)

Slope of line) : 

x– 

(tangent) 

m 

  m = tan 

 y

-y

 –x xo

B

A

M N

( ,x y2 2)

θ

θ

(
–

y
y

2
1
)

( –x x2 1)

( ,x y1 1)
P

m = tan  = 
12

12

x – x

y – y

(a)  x–  x –

m = tan0º = 0

(b) y–  y –

m = tan90º = 
0

1


(c) ax + by + c = 0  

x a
m

y b
   

Ex. 20  (a +3, b + k)  (a, b)  x – 2y

+ 9 = 0   k 

Sol.
( 3, )a+ b+k ( , )a b

x y – 2  + 9 = 0

x – 2y + 9 = 0    
1 9

2 2
y x 

 = 
1

2
, 

(a +3, b + k)  (a, b).

 2 1

2 1

1 –

2 – 3 3

y y b k b k

x x a a

 
  

 


3

2
k 

(Equation of a line )

 x y x y 

(1) (Point form of line):

( , x y1 1) (  x, y) ( , x y2 2)

1 2 1

2 11

–

–

   
       

y y y y
m

x xx x



218  Play with Advanced Maths

   2 1
1 1

2 1

–
– –

–

y y
y y x x

x x

 
         …(i)

Ex. 21 (2, 3)  (5, 4) 

   4 3
– 3 – 2

5 2
y x

   

3y – 9 = x – 2

:-  x – 3y + 7 = 0

(2) (Slope form of a line):

     (i)  
2 1

2 1

–

–

y y
m

x x

 
    

y – y
1
 = m(x – x

1
)

y = mx + y
1
 – mx

1

     y mx c   (  c = y
1
 – mx

1 
 

 
)

Ex. 22 x–

45° 

Soln .  m = tan 45° = 1

m =1,  y = mx + c 

      y = x + c  

x =5  y =7 

7 = 5 + c    c = 2

 :-  y = x + 2

Ex. 23  3y = 2x + 9 

Soln . 
2 9

3 3
y x 

          y = 3
3

2
x       [ y = mx + c ]

    
3

2
m

:

(a)

     m
1
 = m

2



m1= tan



m2= tan
y

x

(b)



y

x

90°

90° + 
m1= tan

m2= tan (90°+

,tanm1  2 tan(90 θ) cot θ   m

     m
1
 . m

2 
= –1

Ex. 24    2y = 3x + 5  4y = kx + 11 

k 

Soln .  m
1 
= 3/2 

 m
2
= k/4 

k/4 = 3/2  k = 6

Ex. 25 y = x + 15  4y = kx + 11 

 k 

Soln .  m
1 
= 1 

 m
2
= k/4 

(k/4).(1) = –1  k = –4

Ex. 26 5x + 7y =

199 (2, 1) 

Soln .
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–
x

y


x  y 

x 

y 

 5x + 7y = 199  

 5x + 7y =   

(2, 1)  

  5(2) + 7(1) = 
 = 17

  5x + 7y = 17

Ex. 27 4x + 3y =

111 (3, 2) 

Soln . x  y 

x

 y 

  (the coefficient of x & y will be

interchanged with opposite sign.)

 4x + 3y = 111 

3x – 4y =   

 (3, 2) 

3(3) – 4(2) =      = 1

   3x – 4y = 1

(Types of lines):

 

1 1 1 0a x b y  c          …(i)

2 2 2 0a x b y  c        …(ii)

(a) (Intersecting lines): 

(unique solution)

2

1

2

1

b

b

a

a
         

a x y +  = 1  + 0b c1 1

a x y +  = 2  + 0b c2 2

(x, y) 

(b) (Parallel lines): 

(no solution)  

1 1 1

2 2 2

a b c

a b c
 

a x b y+c1 + 1 1

a x b y+c2 + 2 2

. 2x + 3y = 11 …(i)

4x + 6y = 38 …(ii) 

  4x + 6y = 38   2x + 3y = 19

(c) (Coincident lines):

(infinite solution)

A B C

    
1 1 1

2 2 2

a b c

a b c
 

 x + y = 5

        2x + 2y = 10

Ex. 28   3x + 2y = 11  kx + 4y = 22 

 k 

Soln . 
3 2 11 1

4 22 2k
  

 k = 6

Ex. 29  2x + 3y = 122 

4x + ky = 119 k

Soln .  
1 1

2 2

2 3
6

4

a b
k

a b k
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(D)  Concurrent lines): 

1 1 1 0a x b y  c     …(i)

2 2 2 0a x b y  c     …(ii)

3 3 3 0a x b y  c     …(iii)

0

333

222

111



cba

cba

cba

or

0)()()( 323213232132321  abbacaccabbccba

Ex. 30 4x + 3y = k,  2x + 3y = 12   x + y =

5 k 

Soln . k 

concept) 

k 

2x + 3y = 12 ...(i)
x + y = 5    2x + 2y = 10 ...(ii)

    x = 3 & y = 2

 4x + 3y = k 

 k  =  4(3) + 3(2)
    = 12 + 6 = 18

(E) (Perpendicular lines):

a
1 
x + b

1 
y + c

1
 =0

 a
2 
x + b

2 
y + c

2
 =0

 m
1
.m

2
= –1

 1.
2

2

1

1 


















b

a

b

a

 1 2 1 2 0a a b b 

Ex. 31   3x + 4y + 9 = 0   kx + 6y + 41 = 0 

 k 

Soln .  3k + 24 = 0

 k = – 8

(3)  (Intercept form of a line):

a

b

( , 0)a

(0, )b

a
b

2
+ 2

x-

y-

    0 –
– 0 –

– 0

b
y x a

a



–

– 1
y x

b a



x y

a b
 = 1 (

a,  x– 

b, y– 

2 2= +a b

Ex. 32 3x + 4y =12 

Soln . 
3 4 12

12 12 12

x y
   1

4 3

x y
 

 a = 4, b = 3

 4 3 52 2
= +

x–  4

y–  3
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Ex. 33  8x + 15y = 120, x–   y–

Soln . 
8 15

1
120 120

x y
    1

15 8

x y
 

15 A
x- 

y- 

 OAB  
1

15 8 60
2

   

Ex. 34   8x + 15y = 120, 3x + 4y = 12, x–

 y–

Soln . 8x + 15y = 120 1
15 8

x y
 

 3x + 4y = 12 1
4 3

x y
 

A

B

4
15

3

8

y- 

o

C

D x-

ABCD 

 = OCD  OAB  

1
15 8

2
   5466043

2

1


Ex. 35 ABCD 

AC  BD  x– ,  y–   AB

3x + 4y = – 24  CD 

8x + 15y = 120 

Soln . 3x + 4y = – 24   1
8 6

x y
 

 

8x + 15y = 120  1
15 8

x y
 

8

8

6

15

A

B D

C

y-

x-–x-

–y-

o

 ABCD = OCD, OBC,

OAB  OAD 

=        1
8 15 8 8 8 6 15 6

2
         

= 161 

- 2

1 1
AC BD 23 14 161

2 2
    

Ex. 36  x + y = 2, y = x  x–

Soln .

45°

y = xD

B

O C

2

2
x + y = 2

y-

x-

         

45°
y =

 x

1
2 2

x y
  ,  OD  OBC 

OBC  =
2


× 2 × 2 = 2

ODC  = 
2


× OBC  = 1

  2 :  x = y  x + y = 2 

 (1, 1) 

2

(1, 1)

1

O

D

C
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 ODC  = 
1

2 1 1
2
  

Ex. 37  3x + 4y = 84, y = x  y–

Soln . 1
28 21

x y
 

 3x + 4y = 84   y = x 

x

[ (i) x = y ]   3x + 4x = 84

7x = 84    x = 12

1221

x-

y-

o

(12, )k

A

B

D

  ODB  
1

 = 21 12 126
2
  

Ex. 38  3x + 4y = 12, 5x + 8y = 40  x–

Soln . 1
4 3

x y
    1

8 5

x y
 

3

4

8

y

o B C

(x, y)A y-

x-
D

3x + 4y = 12  5x + 8y = 40 

A(–16, 15) 

y –  ABC 15 

BC = 8 – 4 = 4,  AD = 15

 ABC  =
1

2
×  × 

           =
1

2
× 4 × 15 =30 

(4) (Normal form of a line):

p


( )x, y

y- 

x- o

  x sin + y cos = p

(Perpendicular distance from a point to the straight line)

( , )x y1 1

p

( 0)ax+by+c = 

1 1

2 2

ax by c
p

a b

 




Ex. 39 (2, 3)  3x + 4y + 7 = 0 

Soln .    
2 2

3 2 4 3 7

3 4
p

 




   
6 12 7 25

5
5 5

 
  

-1 : (0, 0) ax + by + c = 0 

= 2 2

c

a b
.

-2 : 

(Distance between two parallel lines)

(  x  y  

(0, 0)

P

y-

x-

A

C

D BO

Q
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 AB  ax + by + c
1
 = 0

 CD  ax + by + c
2
 = 0

AB  CD 

 AB  CD  PQ = d

,  d = |OQ – OP|

1 2

2 2

–c c
d

a b




Ex. 40  3x + 4y + 12 = 0  3x + 4y – 13 = 0

Soln .  
 

2 2

12 –13 25
5

53 4
d


  



(Angle between two lines):

y = m
1
x + c

1
 y = m

2
x + c

2
 

ekuk bud s chp d ks.k 

1 2

1 2

–
tan α

1

m m

m m




 :



y- 



m = tan1 1

m2=tan2


x- 

 = 
2
 – 

1

tan 

tan  = tan (
2
 – 

1
)

2 1

2 1

tan θ – tan θ

1 tan θ tan θ





2 1

1 2

–
tan α

1

m m

m m




Ex. 41  x – 3y + 13 = 0  x + 2y – 111 = 0 

Soln . 3y = x + 13 
13

3 3

x
y     1

1

3
m 

2y = – x + 111    
–1 111

2 2
y x    2

1
–

2
m 

1 5– –
3 2 6tan α 1

11 –1
1–1

63 2

  
 
   
   
 

  = 45°

Ex. 42 x sin  + y cos = p
1
,  x sin + y

cos = p
2
 

Soln .  x sin  + y cos = p
1

1
1

– sin α
– tan sec

cos α cos α

x p
y x p    

 x sin + y cos = p
2

2
2

– sin
– tan sec

cos cos

x p
y x p


    

 

m
1 
= – tan   m

2
 = – tan 

 

  – tan α tan β
tan θ tan β – α

1 tan α tan β


 


 (– )

Ex.43 ABC AB =

AC.  D,  BC   E, 

AC  D  

F   DE AF  BE 

Soln .  D   BC   x-   

B  C (–a, o) 

(a, o)  ABC 

A   AD y–



224  Play with Advanced Maths

A

B C

E

D

F

P

( , 0)a

(0, )b

 A  (0, b) 

AC  1
x y

a b
  …(i)

DE  
a

y x
b

           …(ii)

 DE, AC

(i)  (ii) 

 E 
2 2

2 2 2 2
,

ab a b

a b a b

 
    

DE F 

 F 

   
2 2

2 2 2 2
,

2 2

ab a b

a b a b

 
 
   

   BE  m
1
  = 

2

2 2

2

2 2

0
a b

a b

ab
a

a b







 2 22




ab

b a

   AF  m
2
= 

 

 

 
2

2 2 2 2

2

2 2

2 2

2

a b
b

a b b a

abab

a b


  





   AF  BE  = 
2


          (m

1
.m

2
 = –1)

SSC 

Ex. 44 

(-1, -3)

(2, 6)

x -–x -

y -

–y -

Soln .  
 
 

6 3 9
3

2 1 3

 
  

 

y = mx

m = 3   y = 3x

Ex. 45  y = x + | x | 

(a) (b)

(c) (d)

y y

–y–y

x x–x–x

y y

–y–y

x–x x –x

Soln . y = x + | x |

2 , 0

0 0

x x
y

x


  

y

x–x

–y

 |x| 

, 0
| |

– 0

x x
x

x x
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Ex. 46 

(0, 0)

(2, – 4)

y

–y

–x xo

A
B

Soln . OA = 4  AB = 2

 OAB  
1

2 4 4
2

   

Ex. 47 

y

–y

x–x

(1, 1)

(a) y  x (b) y  x

(c) y –x (d) y x

Soln .  (1, 1) 

y = x  1 tan 45
y

x
  

45° 

( tan 1, when 45 )     

1
y

m
x

        y  x     (  y = mx)

(Triangles)

ABC  [(x
1
, y

1
), (x

2
, y

2
)

 (x
3
, y

3
)] 

( , x y1 1)

( , x y2 2) ( , x y3 3)

 = 

1 1

2 2

3 3

1
1

1
2

1

x y

x y

x y

 

     1 2 3 1 2 3 2 3 2 3

1
– – 1 –

2
x y y y x x x y y x    

     1 2 3 2 3 1 3 1 2

1
– – –

2
x y y x y y x y y    

 1 : 

(2, –5), (6, 7)  (5, 4) 

3

3  

 2 : (x
1
, y

1
), (x

2
, y

2
)  (x

3
, y

3
) 

1 1

2 2

3 3

1

1 0

1

x y

x y

x y



  

      1 2 3 2 3 1 3 1 2– – – 0x y y x y y x y y  

Ex. 48 (p, q), (m, n)  (p – m, q – n)

p, q, m  n 

(a) pq = mn (b) mp = nq

(c) np = qm (d)

Soln .

(concept) 

A B C

( , )p q ( , )m n ( , )p – m q – n

(tan1)
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(unique)

  AB   AC 

– –
 = =

– –

q n q q n

p m p p m




np – mn = mq  – mn

np = mq

(Centroid of Triangle)

2

1

2 3 2 3,
2 2

x x y y  
  

G

D

A )1( , x y1

B )2( , x y2 C )3( , x y3

ABC  AD   G 

D BC G

AD 2 : 1 

G
1 2 3 1 2 3,

3 3

    
  

x x x y y y

Ex. 49  x – 2y + k = 0  

(–1, 3), (0, 4)  (–5, 2)

 k 

Soln .


1 2 3 1 2 3,

3 3

    
  

x x x y y y

    1 0 5 3 4 2
, 2,3

3 3

         

(–2, 3) 

 (–2) – 2(3) + k =  0

 k = 2 + 6 = 8

Ex. 50 ABC A(1, 3)  BE

 CF x – 2y + 1 = 0  y – 1 = 0. 

Soln .

G (1, 1) 

A (1, 3)

F E
G

B 
( , )p q

C 
( , )r s

(1, 1)

B(p, q)  C (r, s)  F BF

  y = 1  AB 


3

1
2

q
    q = – 1

G y - =
1 2 3

3

  
  

y y y


3

1
3

q s 
    q + s = 0

 s = – q = 1

E,  AC, 


3 3 1

2
2 2

 
 

s
= E y - 

E y -  BE  x – 2y + 1 =

0 

 x = 3   y = 2

1
3

2

r
  r = 5

 C(5, 1)  B(p, –1) 
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1 5

1
3

p 
    p = –3

B   (–3, –1)

   2 1
1 1

2 1

–
– –

–

y y
y y x x

x x

 
   

2 7 0, 4 1 0 2 0        x y x y x y

(Circumcentre)

A

B CD

C’
(h, k)

(5, 6)
(6, 7)(4, 5)

(3, 4) (4.5, 4)

(3, 1)

EF

 :  DC ' BC, EC' AC  FC ' AB

 C' (h, k)

  C'D  =
6

5

k

h

 
  

BC  = 










46

57
= 1

(  C'D ) ×( BC ) = –1

6
1 1

5

k

h

         h + k = 11     …(1)

 C'E   =
4

4.5

k

h

 
  

 AC  =
7 1

6 3

 
   = 2

(  C'E ) ×(  AC  ) = –1

4
2 1

4.5

k

h

            h +2 k = 12.5…(2)

 (1)  (2) 

(h, k)  (10.5, 1.5)

Orthocentre)

A

B C
D

(h, k)

(6, 7)(4, 5)

(3, 1)

EF
O

 :  AD BC, BE AC  CF AB

 O(h, k) 

  AD  =
1

3

k

h

 
  

 BC  = 










46

57
= 1

(  AD ) ×(  BC ) = –1

1
1 1

3

k

h

         h + k = 4    …(1)

 CF  =
7

6

k

h

 
  

AB  =
5 1

4 3

 
   = 4

(  CF ) ×( AB ) = –1

7

6

k

h

 
   × 4 = –1            4h + k = 31       …(2)

  (1)  (2) 

(h, k)  (9, –5)
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: 

R

O P

90°

C

Ex. 51

(2, –4), (6 –4)  (2, –10)

Soln .

x-–x-

y-

–y-

O
P

Q

R

(2, –4) (6, –4)

(2, –10)

C

PQR QR 

C   2 6 –10 – 4
, 4, –7

2 2

   
 

 PQR 

 P   (2, –4)

(Incentre)

 A( , x y1 1)

B ( , x y2 2) C ( , x y3 3)

I

a

c b

:

1 2 3 1 2 3,
ax bx cx ay by cy

I
a b c a b c

          

 a, b, c 

(Pair of straight lines passing through origin)

 : ax2 + 2hxy + by2 = 0

 

22 –
tan θ =

h ab

a b

 a + b = 0  tan =    = 90°

Ex. 52  3x2 – 111xy – 3y2 = 0 

Soln .  a + b = 3 – 3 = 0,

  90° 

 (Circle)

(0, 0)

( , )x y
r

    2 2
– 0 – 0r x y 

 2 2 2x y r   
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Ex.53 x2

 
+ y2 = 25  

Soln .  = (0, 0)

 = 5

Ex. 54 (2, 3)

  5 

Soln .    

(2, 3)

( , )x y
5

    2 22 – 2 – 3r x y 

 25 = (x – 2)2 + (y – 3)2

 x2 + y2 – 4x – 6y – 12 =  0

x2 + y2 + 2gx + 2fy + c = 0

   (–g, –f)

 2 2 –g f c 

Ex. 55  x2 + y2 + 6x + 8y + 11

= 0 

Soln . x2 + y2 + 6x + 8y + 11 = 0 

 x2 + y2 + 2gx + 2fy + c = 0 

 g = 3, f = 4  c = 11

   (–g, –f)  (–3, –4)

  =    2 2
3 4 11 14    

Ex. 56   (x, 5) (4, 3)  

x 

Sol.

(2, 3)

( , 5)x
r

r (4, 3)

r =    2 2
– 2 5 – 3x 

   2 2
4 – 2 3 – 3 

(x  – 2)2 = 0   x = 2

(Foot of the Perpendicular):

Ex. 57 

(4, 6)

( , )h k

3  + 4  = 11x y

A

B C
D

 (h, k)  AD 

BC  3x + 4y = 11 (4, 6) 

AD × BC = –1

– 6 3
–1

– 4 4

k

h

          
   4h – 3k = –2 ....(i)

(h, k) 3x + 4y = 11 , 

3h + 4k = 11 ...(ii)

 (i)  (ii) 

(h, k)  (1, 2)

(Quadrilateral)

ABCD  A(x
1
 y

1
)B(x

2

y
2
), C(x

3
 y

3
)  D(x

4
 y

4
)  

 I:

(i) case I    )
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(ii) case II   

 II:

(i) case I  m
1
.m

2
 = –1  )

(ii) case II  m
1
.m

2
   –1  )

Ex. 58 

(2, 1), (4, 1), (2, 5)  (4, 7) 

Soln .                 
C(2, 5)

D(4, 7)

B(4, 1)A(2, 1)

 ADC 

     1 2 3 2 3 1 3 1 2

1
– – –

2
x y y x y y x y y    

     1
2 7 – 5 4 5 –1 2 1– 7

2
      =  4

 ABD 

     1 2 3 2 3 1 3 1 2

1
– – –

2
x y y x y y x y y    

     1
2 1– 7 4 7 –1 4 1 –1

2
      =  6

ABCD  =  ADC 

 +  ABD  = 4 + 6 = 10 

Ex. 59 

(2, –1), (3, 4)  (–2, 3) 

Soln .

A(2, –1) B(3, 4)

C(–2, 3)D( , )h k

M

D is (h, k).

M AC 

 M  2 2 1 3
, 0,1

2 2

       

M  BD 

M   3 4
, 0,1

2 2

h k     

D  (h, k)   (–3, –2)

Ex. 60 (2, 1)

 (5, 3) x – 2y

+ k = 0 k 

A(2, 1)

C(5, 3)

B

D

x 
y

k

– 2  +  = 0M

  M AC   BD 

M   2 5 3 1
, 3.5,2

2 2

     

 M x – 2y + k = 0 

3.5 – 2 × 2 + k = 0


1

2
k 
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1. x–

(a) y = 0 (b) x = 0

(c) x = 1 (d) y = 2

2. y–

(a) y = 0 (b) x = 0

(c) x = 1 (d) y = 2

3. x–

(a) 0 (b) 1

(c) –1 (d) 
4. y–

(a) 0 (b) 1

(c) –1 (d) 
5.

(a) 2x +3y = 1 (b) 3x – 5y = –1

(c) 5x + 7y = 0 (d) 2x – 5y + 1 = 0

6.  2x – 4 = 0 

(a) I, II (b) II, III

(c) III, IV (d) IV, I

7. x2 + y2 = 25 

(a) I, II, III, IV (b) II, III, IV

(c) III, IV (d) IV, I

8.   2x + 3y = 5 

(a) I, II, III (b) II, III, IV

(c) III, IV, I (d) I, II, IV

9.  x – 3y – 9 = 0 

(a) I, II, III (b) II, III, IV

(c) III, IV, I (d) I, II, IV

10.  3x + 4y – 12 = 0  x– y–

(a) 2  3 (b) 4  3

(c) 3  5 (d)

11.  12x – 9y = 108 

(a) 12 (b) 18 

(c) 15 (d) 9 

12.  2x – 3y = 12, x–

  y–

(a) (6, 0)  (0, 4) (b) (–6, 0)  (0, 4)

(c) (6, 0)  (0, –4) (d) (4, 0)  (6, 0)

13.  3x – 5y = –15x , x–

 y–

(a) (5, 0)  (0, –3) (b) (–5, 0)  (0, 3)

(c) (–5, 0)  (0, –3) (d) (–3, 0)  (0, 5)

14. (3, 4)   (i) x–    (ii) y-

 (iii) 

(a) 3, 4, 5 (b) 4, 3, 5
(c) 5, 3, 4 (d) –3, 4, 5

15.  P(3, 6)  Q(5, 6) 

(a) 2 (b) –2
(c) 5 (d) 6

16.  P(–2, 6)  Q(7, –1) 

(a) 30 (b) 24

(c) 96 (d) 130

17.  (1, 4)  (3, 8) 

(a) 5 (b) –2
(c) –5 (d) 2

18.   
1

, 4
2

 
  

4
3,

3

 
  

(a)
4

15
(b)

8

15

(c)
16

15
(d)

16
–

15

19.  P(2, –1)    Q(–3, –5)

(a)
4

5
(b)

2

3

(c)
5

–
4

(d)
4

5
–
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20.

2x +3y = 7 

(a)
3

–
2

(b)
1

–
2

(c)
2

3
(d)

2
–

3

21. 8x – 3y = 24,

x–   y–

(a) 12 (b) 6 

(c) 18 (d) 9 

22.  5x + 3y = 12,

x–   y–

(a)
24

5
(b)

12

5

(c) 24 (d) 12  

23.  x – 2y = 5,

2x + 3y = 10 x–

(a)
165

12
 (b)

175

12
 

(c) 15 (d) 12 

24. 2x – 3y + 6 = 0,

2x + 3y – 18 = 0  y – 1 = 0 

(a) 27 (b) 13.5 

(c) 9 (d)

25. x + y = 4,  2x

– y = 2x = 0 

(a) 4 (b) 9 

(c) 16 (d) 6 

26. 2x + y = 6

 4x +2y =24 

(a) 18 (b) 54 

(c) 16 (d) 27 

27.

x + y = 2  3x + 4y = 24 

(a) 22 (b) 26 

(c) 44 (d) 11 

28.  x = 1,

x = 3,  y = 2  x = y + 3 

(a) 6 (b) 12 

(c) 3 (d)

29. kx + 3y = k – 3 

12x + ky = k k 

(a) 6 (b) 6

(c) –6 (d) 7.2

30.  x + 3y = k  2x + 6y = 2k

k 

(a) 1 (b) 2

(c) k 

(d) k 

31. k 5x + 20y = 11 

2x + ky = 17  

(a) 8k  (b) 6k 

(c) 12k  (d) 11k 
32. k  5x + 3y = 3

 12x + ky = 6 

(a) 6 (b) 6

(c) –6 (d)

33. (2, 7) 

(a) 5x – y – 3 = 0 (b) 5x – 3y = 7

(c) x – 5y = 3 (d) 5x – y = –3

34.  (–3, 5)   

2

3
 

(a) 2x – 3y  = –21 (b) 2x – 3y = 21

(c) 3x – 2y  = 21 (d) 2x + 3y = 21

35.  (–1, 7)  (2, –5) 

(a) 4x + y = 7 (b) x + 4y =3

(c) 4x + y = 3 (d) 4x – y + 3 = 0
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36.  P(1, 4)  3x + 4y = 9 

(a) 1 (b) 5

(c) 4 (d) 2

37.

(a) 4x + 3y = 1 (b) 4x – 3y = –1
(c) 3x + 4y = 1 (d) 3x – 4y = 1

38. k 4x + ky = 3 

3x + 2y = 7 

(a) 6 (b) 6
(c) –6 (d) 4

39. k (k+1) x + ky = 3 

5x–2y = 7 

(a)
1

3
(b)

5
–

3

(c)
1

–
3

(d) 5

40. ABC  (4, 3) (7, 1)  (9, 3)

(a) (b)

(c) (d)

41. ABC  A(7, 9), B(3, –7)

C(–3, 3)

(a) (b)

(c) (d)  (a)  (c) 

42. A(1, – 2), B(3, 4) C(4,7)

(a)

(b)

(c)

(d)

43. A(–2, –1) B(3, –1) C(4, 3) D(1, 2)

(a) (b)

(c) (d)

44. A(4, –1), B(6, 0), C(7, 2) D(5, 1)

(a) (b)

(c) (d)

45. (–1, 0) (3, 1)

 (2, 2)

(a) (–1,  2) (b) (–2,  1)

(c) (2,  3) (d) (3,  –2)

46. x- y-

(a) 9x – 7y = 6 (b) 3x – 2y = 5

(c) 4x – 3y = 7 (d) 3x + 2y = 6

47. (3, –4)

x 60°

(a) 2 3 0x y 

(b) 3 4 3 3x y  

(c) 3 3 2 5x y  

(d)

48. (0, –1), (2, 1)  (0, 3) 

(a) 3 : 1 (b) 1 : 3

(c) 4 : 1 (d) 1 : 4

49.

(8, 6) (8, –2)  (2,  –2)

(a) (2,  5) (b) (5, 2)

(c) (2,  1) (d) (5, 1)

50.

(0, 6), (8, 12)  (8, 0)

(a)
16

,6
3

 
 
 

(b)
16

6,
3

 
 
 

(c)  6,5 (d)  6,3

51. x + 4y =2k ABC

A(4, 3), B(7, 1) C(9, 3) k 

(a) 6 (b) 7

(c) 9 (d) 8
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52. (3, –5) (–7, 4)

(2, – 12)

(a) (10,  –35) (b) (–2, 10)

(c) (10,  35) (d) (–3, 10)

53. x 2a 

AB ABC ABC' 

AB C 

C' 

(a)  0, 3a  0, 3a

(b)  0, 4a  0, 4a

(c)  0, 3a  0, 3a

(d)  4 ,0a   4 ,0a

54. ABCD 

A(1, 1), B(7, – 3), C(12, 2) 

D (7, 21)

(a) 132 (b) 124 

(c) 136 (d) 112 

55. (3, 4), (7, 12) (k + 1, k – 2)

k 

(a) 4 (b) – 2

(c) – 4 (d) 2

56. 2 5x y   2 4x y 

(a) (1,  2) (b) (2,  1)

(c) (5/2,  0) (d) (0,  2)

57. 2 3 6 0x y   x- y-

(a) 3/2 (b) 3 

(c) 6 (d) 1/2 

58. x– ,  y–  3x + 4y = 12  6x

+ 8y = 60 

(a) 31.5 (b) 48 

(c) 36.5 (d) 37.5 

59. (a, –3)  (3, a)

a = ?

(a) 3 (b) 6

(c) 3 (d) 6

60.

5 7 35, 4 3 12   x y x y x–  

(a) 160/13 (b) 1050/13 

(c) 140/3 (d) 10 

61. (0, 0) x = 3  y = 4 

(a) 4 (b) 3 

(c) 2 (d) 5 

62. xy (a + 3, b + 1) 

(a + 5, b + k) 2y = 7x – 9 

k = ?

(a) 8 (b) 3

(c) 7/3 (d) 1

63. 2 3 6 x y

(a) x-   y–

(b) y-   x–

(c)

(d) x- y–

64.

x - , y-  4x + 3y = 12 

(a) 2 (b) 2.5 

(c) 3 (d) 4 

65. 4 7x y   8 18 kx y

k 

(a) 3 (b) 4

(c) 6 (d) 2

66. 2 3 5 x y  3 2 1 x y

(a) 0° (b) 60°

(c) 90° (d) 120°

67. 2 3 2,2 3 3,   x y x y

–2 3 5 & 2 3 0   x y x y

(a) –2 3 5 x y (b) 2 3 3 x y

(c) 2 3 0 x y (d) 2 3 2 x y
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68. 2x + 5y + k = 0 I, II  IV 

‘k’

(a) k < 0 (b) k > 0

(c) k < 1 (d) 0 < k < 1

69. y = 5  x = – 4 

(a) x + y = –1 (b) x – y = –1

(c) x + y = 1 (d) –x + y = –1

70. ABCD A (2, 0) B

(4, 4) x –

(a) 40  (b) 8 6

(c) 4 5 (d) 8 5  

71. 2x + 3y = 12

 3x – 2y = – 6     (2,

0)

(a)
48

13
 (b)

192

13
 

(c) 24  (d) 96 

72.

(3, 4,), (3, 7)  (7, 4)

(a) (5, 5) (b) (5, 4)

(c) (4, 5) (d) (5, 5)

73. PQR  

P(0, 0)  Q(4, 0) 

x = 2 

R 

(a) (2, 2) (b) (2, 1)

(c) (2, 4) (d) (2, 3)

74. P (0, 3) Q (0, 7)

R,  PR + QR = 8 R 

(a) 9 (b) 3

(c) 3 3 (d) 2 3

75. P(2, 5), Q(2, 11) R 

R

(a)  2 35, 10 (b) (2, 7)

(c) (2,  8) (d)  4 5, 1

76. 2x + y = 6,  x = y + 1  y-

(a)
49

6
 (b)

8

3
 

(c) 7 (d) 8 

77. 2x + 3y = 5  y = 3x – 13  x-

(a) 11 (b) 22 

(c)
11

6
 (d)

11

12
 

78. b > a, d > c x = a,

x = b, y = c  y = d 

(a) (b – a)(d – c) (b)
1

2
(b – a)(d – c)

(c) (b + a)(d + c) (d)
1

2
(b + a)(d + c)

79. L
1
  L

2
 

xsec θ + ycosec θ = a  xcos θ – ysin θ =

acos2 θ 4L
1

2 + L
2

2 

(a)  a2 (b) 2a2

 (c) 4a2 (d) 3a2

80. AB, BC, CD  DA ABCD 

x + 2y = 3, x = 1,

x – 3y = 4  5x + y + 12 = 0 

(a) 30° (b) 45°

 (c) 60° (d) 90°

81. (4, 4) 

18 

(a) x + 2y – 12 = 0  2x + y – 12 = 0 

(b)  x +2y – 12 = 0  2x + y – 12 = 0

(c) 2x + y – 12 = 0  x + 2y – 12 = 0 

(d) x + 2y – 12 = 0  2x + y – 12 = 0
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82. 5x + 7y = 35

4x + 3y = 12  x-

(a)
160

13
 (b)

21

13
 

(c) 92 (d) 21 

83. ABC

A (– 3, – 2), B(– 2, 3)  C(3, 2) 

(a) (1, 1)

(b) 
2 2 3 2

,
2 – 2 2 – 2

 
  
 

(c)
2 2 3 2

,
2 2 2 2

 
  

  

(d)
– 2 2 3 2

,
2 2 2 2

 
  

  

84. (4, 3) ABC

A(x, y), B(– 3, 7)  C(9, 7)

(a) 66 (b) 55 

(c) 44 (d) 72 

85. P A(5, –2)  B(9, 6)

3 : 1 

(a) (4, –7) (b)
7

,  4
2

 
  

(c) (8, 4) (d) (12, 8)

86. ABC A(7, –3), B(3, –1)

 C(5, 3) AD 

(a) 7 (b) 5 

(c) 8 (d) 6 

87. A(–3, b)  B(1, b + 4)

AB (–1, 1) b 

(a) 1 (b) –1

(c) 2 (d) 0

88. ABCD A(1, 1), B(7, –3),

C(12, 2)  D(7, 21)

(a) 35 (b) 65 

(c) 85 (d) 132 

89. x2 + y2 = 16  x + y = 16 

(a) 1 (b) 2

(c) (d)

90. k A(–5, 7)  B(0,

–2) C(1, –3)  D(4, k)

(a) 0 (b) 1

(c) – 4/3 (d) 3

91. (1, 1)

3x + 4y – 5 = 0 

(a) 3x + 4y – 7 = 0 (b) 3x + 4y + k = 0

(c) 4x – 3y + 1 = 0 (d) 4x – 3y – 1 = 0

92. y – 3 x – 5 = 0 

3 y – x + 6 = 0 

(a) 30° (b) 45°

(c) 60° (d) 90°

93. (4, k) (6, 9)  (h, 4)

(3, 6) h  k 

(a) (2, –3) (b) (2, 3)

(c) (–1, 5) (d) (4, 3)

94. (–5,4)

1 : 2 

(a) 8 5 20 0x y   (b) 5 8 7 0x y  

(c) 8 5 60 0x y   (d)  5 8 57 0x y  

95. (a, b), (c, d)  (a – c, b – d)

(a) bc – ad = 0 (b) ab – cd = 0

(c) bc + cd = 0 (d) ab + cd = 0

96. (p, q)  (q, –p)

  (r/2, s/2)

(a)  1 2
2 2 / 2s r

   
(b)  1 2

2 2 / 4s r
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(c)  1 2
2 2s r (d) s + r

97. x + 3y – 10  = 0  2x + y – 5 = 0 

 'd ' d 

(a) 10 (b) 3

(c) 5 (d) 7

98. (4, 3)   (2, 5)

   

(a)  (b) 

(c)  (d) 

99. y – x = 0,      y + x = 0  x = c 

(a) c/2 (b) c2

(c) 2c2 (d) c2/2

100.

1
x y

a b
    1

x y

b a
 

(a) 0x y  (b) 1 0x y  

(c) 0x y  (d) 2 0x y  

101. cos sin 2   x y x – y = 3 



(a) 6 (b) 4

(c) 2 (d) 3

102.  2 2 ,0 b a

cosax  sinby  ab

(a) a2 (b) b2

(c) ab (d) a/b

103. x + y  –11 = 0 (2, 3)

(a) (1, 10) (b) (5, 6)

(c) (6, 5) (d) (7, 4)

104. 3x + 4y –1 = 0 (1, 2)

(a)
7 6

,
5 5

     (b)
7 1

,
8 2

 
  

(c)
7 1

,
8 2

    (d)
7 1

,
5 2

   

105. (k, 2 –k), (–k +1, 2k)  (–4 –k, 6 +2k)

k 

(a) 1 (b) 2

(c)
4

3
(d)

3

4

106. L (2, –1)

(1, 3)

(a) 4 11 0x y   (b) 4 13 0x y  
(c) 4 1 0x y   (d) 4 7 0x y  

107. (–5, 6)  (–6, 5)

(2, 3)

(a) 5 0x y   (b) 5 0x y  
(c) 5 0x y   (d) 5 0x y  

108. x + 2by = 2p p

b 

(a)
1

p
(b) p

(c)
2

1
(d)

3

2

109. y =  2 3 5x   

y =  2 3 7x 

(a) 60° (b) 45°

(c) 30° (d) 15°

110. (1, 2)  (3, 4) 

2x – 3y = 5  

(a) (7, 3) (b) (4, 1)

(c) (1, –1) (d) (–2, –3)

111. x + y = 0  x – y = 0 

(a) xy = 0 (b) xy = 

(c) x  =  0 (d) y  =  0
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112. k 2x + 3y + 4 + k

(6x – y + 12) = 0 7x + 5y = 4 

(a)
29

37
(b)

29

37


(c)
29

37
(d)

29

37


113. ABC    ,2 2 , 1,2     

 4 ,6 2    



(a) 1 (b) 2

(c) 4 (d) 0

114.

   A 2,1 ,B 3, 2 .

y = x + 3 

(a)
7 13

,
2 2

 
   (b)

5 5
,

2 2

 
  

(c)
3 3

,
2 2

 
   (d) (0, 0)

115. ABC (0, 0), (a, 0)
3

,
2 2

a a 
  

(a)
3 3

,
4 4

a a 
  

(b)
3

,
2 6

a a 
  

(c)
3

,
6 2

a a 
  

(d)
3

,
3 2

a a 
  

116.

 3 1 1 1
2, , ,

2 2 2

        
 

  
1

2,
2

   

(a)
3 3

2,
6

 
 
 

(b)
1

2,
2

   

(c)
5 3 2

,
4 4

 
 
 

(d)
1 1

,
2 2

   
117. (a, 0), (0, b)   (1, 1)

(a + b – ab)

(a) 2 (b) 1

(c) 0 (d) –1

118.

2 4 x y – 1 0x y 

2 – – 1 0x y   –8 0x y 

(a) 2 3 6 0x y   (b) 3 2 12 0x y  

(c) 3 – 2 1 0x y  (d)

119.

12x – 5y + 6 = 0 (3, –2)

(a) 5 (b) 4 

(c) 6 (d) 8 

120. 5 12 30 0  x y

5 12 4 0  x y

(a) 3 (b) 7 

(c) 5/2 (d) 2 

121. y

2 – 3 1 0x y 

– 2 0x y 

(a) x = 1 (b) 8x = 7

(c) x +3 = 0 (d) x = 6

122.  x y m

(a) m2 (b) 2m2

(c) 3m2 (d) 4m2

123. x 

2x + y = 4  x – y + 1 = 0 

x 

(a) 2 (b) 3 

(c) 5 (d) 1 
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124. A(2a, 4a), B(2a, 6a) 

C(2a+ 3a  ,5a) 

(a) (b)

(c) (d)

125. (a + b, a  b)

( b  a, a + b)

(a) bx  ay =0 (b) bx + ay =0

(c)  ax + by =0 (d) ax + by =0

126. (3, 0)

 (  3, 0) 

(a)
2 2

1
4 5

x y
  (b)

2 2

1
5 4

x y
 

(c) 2 22 3 6 x y (d)

127. 3y + 4x =1, y = x + 5  5y + bx =3

b 

(a) 1 (b) 3

(c) 6 (d) 0

128. ax + by + c = 0 a 0,

b  0, c = 0,

(a) (0, 0) (b) (3, 2)

(c) (2, 2) (d)

129. y = | x | – 5 

 x-  

(a) 10 (b) 20 

(c) 25 (d) 50 

130. 1,
6 7

x y
   1

4 7
  

x y
   x–

(a) 30 (b) 35 

(c) 70  (d) 60 

131. 3x – 4y – 12 = 0 

(a) 3x – 4y = ±12 (b) 3x – 4y = ±24

(c) 4x + 3y = ±12 (d) 4x + 3y = ±24

132. x + y = 5,

x – y + 1 = 0   y = 1 

(a) (2, 1) (b) (–2, 1)

(c) (–2, –1) (d) (1, 2)

133.

(p, q+r), (p, q–r)  (–p, r) 

(a) 2pr (b) 2qr

(c) q(p + r) (d) r(p – q)

134. 2x + 6y + 7 = 0  

(a) 2 (b) 1

(c) (d) 0

135. (2, 2), 

(4, –2) 

(a) (4, 2) (b) (2, 4)

(c) (–2, 4) (d) (2, – 4)

136.  (5, –1)  (–2, 3) 

(a) (4, 7) (b) (4, –7)

(c) (– 4, 7) (d) (– 4, –7)

137. 4x + 7y = –5

(–3, 1)  (1, 1) 

(a) y + 1 = 0 (b) 4x + 7y = 3

(c) 7x – 4y = 3 (d) 7x – 4y = –3

138.

2x – 3y = – 4  3x + 4y = 5  

3x – 4y  – 5 = 0 

(a)
58

8 6
17

x y  (b)
84

4 3
17

x y 

(c)
32

8 6
7

x y  (d)
62

4 3
17

x y 

139.  ABCD  A(–3, –1), B(a, b),

C(3, 3)  D(4, 3) a  b 

(a) 1 : 3 (b) 3 : 1

(c) 1 : 2 (d) 4 : 1
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140. ABC 

B(1, 3)  C(–2, 7) A 

(a)  2,5 (b)
5

,6
6

 
                                                                                                                                  

(c)
7

4,
2

 
   (d)

1
,2

3

 
  

141.  A  B  3x + 4y +15 = 0  

 OA = OB = 9  O 

 OAB 

(a) 18 2 (b) 3 2  

(c) 6 2 (d) 15 2

142.   P(6, 3) ,Q(–3, –5), R(4, –2)  S(a,

3a) PQR  SRQ 

  2 : 1  a 

(a) 13 (b) 23

(c)
11

–
4

(d)
23

–
36

143. A(3, 1), B(6, 5)  C(x, y) 

ACB 

7 C(x,y) 

(a) 4 (b) 3

(c) 1 (d) 2

144.

(1, 0),  
1 3

,
2 2

 
  

1 3
,

2 2

 
  

(a)
1

2
(b)

3

2

(c)
1

3
(d) 0

145. x + y – 1 = 0

 x + y = –2 

(a)
9

2
 (b)

11

4

(c) 5 (d) 4 

146. p 1
x y

a b
 

(a) 2 2 2

1 1 1
–

p b a
 (b) 2 2 2

1 1 1
–

p a b


(c) 2 2 2

1 1 1

p a b
  (d)

147. 0ax by c  

(a)

2

2

c

ab
(b)

22c

ab

(c)

24c

ab
(d)

2

4

c

ab

148.

(4, 2), (3, 3)  (2,  2) 

(a)
7

3, –
3

 
   (b)

7
–3, –

3

 
  

(c)
7

–3,
3

 
   (d)

7
3,

3

 
  

149. – 6   y- 

2 

(a) 6 x + y = 2 (b) 6 x – y = 2

(c) 6 x + y = – 2 (d) x + 6y = 2

150. a  b,  0  1 

(a, 1), (1, b)  (0, 0) 

a 

(a) – 2 3 (b) –1 3

(c) 2 – 3 (d) 2 3
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1. (a) 2. (b) 3. (a) 4. (d) 5. (c) 6. (d) 7. (a) 8. (d) 9. (c)

10. (b) 11. (c) 12. (c) 13. (a) 14. (b) 15. (a) 16. (d) 17. (d) 18. (d)

19. (c) 20. (d) 21. (a) 22. (a) 23. (b) 24. (b) 25. (d) 26. (d) 27. (a)

28. (c) 29. (a) 30. (c) 31. (a) 32. (d) 33. (a) 34. (c) 35. (c) 36. (d)

37. (b) 38. (c) 39. (b) 40. (c) 41. (d) 42. (a) 43. (b) 44. (c) 45. (b)

46. (d) 47. (b) 48. (c) 49. (b) 50. (a) 51. (d) 52. (a) 53. (c) 54. (a)

55. (b) 56. (b) 57. (b) 58. (a) 59. (a) 60. (a) 61. (d) 62. (d) 63. (d)

64. (b) 65. (d) 66. (c) 67. (c) 68. (a) 69. (c) 70. (d) 71. (b) 72. (c)

73. (d) 74. (b) 75. (c) 76. (a) 77. (d) 78. (a) 79. (a) 80. (d) 81. (d)

82. (b) 83. (d) 84. (d) 85. (c) 86. (b) 87. (b) 88. (d) 89. (d) 90. (c)

91. (d) 92. (a) 93. (c) 94. (c) 95. (a) 96. (c) 97. (a) 98. (d) 99. (b)

100.(c) 101. (b) 102. (a) 103. (b) 104. (a) 105. (c) 106. (a) 107. (d) 108. (d)

109.(a) 110. (b) 111. (a) 112. (b) 113. (c) 114. (a) 115. (b) 116. (b) 117. (c)

118.(c) 119. (b) 120. (d) 121. (a) 122. (b) 123. (d) 124. (c) 125.     (c) 126. (a)

127.(c) 128. (a) 129. (c) 130. (b) 131. (d) 132. (a) 133. (a) 134. (a) 135. (d)

136.(c) 137. (c) 138. (d) 139. (d) 140. (b) 141. (a) 142. (d) 143. (d) 144. (b)

145. (a)   146. (c) 147. (b) 148. (d) 149. (a) 150. (d)
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Soln 9. 3 9x y   1
9 3

x y
 


x

y

–y

–x

3

9O

III

III IV

 I, III  IV 

Soln 10. 3 4 12 1
4 3

x y
x y    

x - = 4

y -  = 3.

Soln 11. 12 9 108x y  1
9 12

x y
  



12

9

–y

y

–x x
O

=

   2 2
9 12 15  

Soln 12. 2 3 12x y   1
6 4

x y
  



x

y

–y

–x
4

6 A

B

x -   A   (6, 0)

y -  B  (0, –4)

Soln 1. x -   y = 0

Soln 2. y -  x = 0

Soln 3.  x  -  = 0  0 0y x  

Soln 4. y -  =  = 
1

0
 0y x  

Soln 5.

 5x + 7y = 0 

x = 0  y = 0 

Soln  6. 2x – 4 = 0  x = 2

y

x–x

–y

o
x=2
I

IVIII

II

 I  IV 

Soln 7. x2 + y2 = 25 

 (0, 0) 

I  II  

III  IV  

x-x

y

y

Soln 8. 2x + 3y = 5

5/3

5/2

x–x

–y

y

I

IVIII

II

1
5 2 5 3

x y
 

 I, II  IV 
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Soln 19.  1,2P      Q 3, 5 

PQ   = m = 
5

4

5

4

23

15









PQ  = 
1

PQ 



1 5

4 4
5


 

Soln 20. :  y = mx + c

 m 

 2 3 7x y    
2 7

3 3

x
y


 

 
2

3
m




Soln 21. 8x – 3y = 24 1
3 8

x y
 




O

B

3

8
A

y

–y

–x x

OAB  
1

OA OB
2

   38
2

1


        = 12 

Soln 22. 5 3 12x y   1
12 5 4

x y
  



B
O

A

12/5

4

y

x–x

–y

  ΔABC
1 12

4
2 5

    
24

5


- 2

2 3 12x y  ,  x- y

= 0 2x = 12  x = 6  

2 3 12x y  y- x = 0 

3 12y   – 4y     (0, – 4) 

Soln 13. 3 5 15x y   1
5 3

x y
  


x -  (5, 0)

y -  (0, -3)

Soln 14.

x

y

-y

-x
3

4

o

A (3, 4)

(i) x-  = 4

(ii) y-  = 3

(iii)  = OA    2 2
3 4 5  

Soln 15.  P  Q 

PQ =    22
6635   =    22

02   = 2

Soln 16. P  Q 

   22
6127PQ 

4981 130
Soln 17. ( )x y1 , 1P ( )x y2 , 2Q

  2 1

2 1

y y
m

x x






P(1, 4)    Q (3, 8)

 = m = 2
13

48





Soln 18. 







4,

2

1
P  

4
Q 3,

3

 
 
 

 = m =

4
4

8 2 163
1 3 5 15

3
2
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Soln 23. x  – 2y = 5 1
5 5 2

x y
  



2x  + 3y = 10 1
5 10 3

x y
  

5
A

B

C

5/2

10/3
O

2  + 3  = 10x y

x – 2y = 5

x-–x-

–y-

y-

OA = 5, OB = 10/3 & OC = 5/2

ΔABC

   = ΔOAB + ΔOAC 








 






 
2

5
5

2

1

3

10
5

2

1

4

25

3

25


175
=

12

Soln 24. 2 3 6x y   1
3 2

x y
  



2 3 18x y  1
9 6

x y
    y = 1

B

O

D C

A

y = 1

2
 + 3

 = 18

x

y

2
 –

 3
 =

 –
6

x

y

y- 

–y- 

x- –x -

2x – 3y = –6   y = 1 ,

 B  (–3/2, 1)

2x + 3y = 18   y = 1 ,

  C  (15/2, 1)

 2x – 3y  =  –6    2x + 3y = 18 ,

  A  (3, 4)

ABC   BC = 
15 3

9
2 2
 

ABC   AD = 4 – 1 = 3

  ABC  = 
1 1

×BC×AD= 9 3
2 2

 

27

2
 = 13.5 

Soln 25. 4x y   1
4 4

x y
  …(i)

2 2x y   1
1 2

x y
 


…(ii)

    0x  …(iii)

A
2

C

B

O
D

y

–y

x–x

x + y = 4

2 2x – y = 

 

2x – y = 2  x + y = 4 

   A   (2, 2)

ACD   CD = 4 + 2 = 6

ACD   AB = 2

ACD  = 
1 1

CD  AB= 6 2
2 2
   

 = 6 
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ABCD   1
AE AB+CD

2


   1
1 2 4

2
  

= 3 

Soln 29. kx + 3y = k– 3

12x + ky = k

3 3

12

k k

k k


 

2 12 3 36k   

6k  

Soln 30. 3x y k 

2 6 2x y k   


1 3

2 6 2

k

k
 

k

Soln 31. 5x + 20y = 11  2x + ky = 17 


5 20

8
2

k
k

  

Soln 32. 5x + 3y = 3   12x + ky = 6  


5 3

5 36
12

k
k

  

 7.2k 

Soln 33. (2,7) 

y – 7 = 5(x – 2)

 5 – – 3 0x y 

Soln 34.

Soln 26. 2 6x y   1
3 6

x y
 

4 2 24x y   1
6 2

x y
 

12

6

6

3

4

D

O CB
x– x

– y

y

A

 =  OCD  – OAB 

= 
1 1

6 12 3 6
2 2
    

      = 27 

Soln 27.

Soln 28. x = 1, x = 3, y = 2

  x = y + 3  1
3 3

x y
 


x– x

– y

y

C B

E

A
D

O

x = 1
x = 3

y = 3

 D  (1, –2)

ABCD 

AB = 2, CD = CE + DE + 2 + 2 = 4

 = AE = 2 – 1 = 1
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Soln 35.   (– 1, 7)  (2, – 5) 

 –5– 7
– 7 – (–1)

2 – ( –1)
y x

– 7 – 4( 1)y x 

4 3x y 

Soln 36.   P(1, 4)  3x + 4y – 9 = 0 

d = 
1 1

2 2

ax by c

a b

 


 = 

3 1 4 4 – 9

2 23 4

  



= 
10

5
 = 2

Soln 37. (4, 9)  (6, 5) 

(5,7) 

(2, 3)  (5, 7) 

   7 3
3 2

5 2
y x


  



   4
3 2

3
y x  

3 y – 9 = 4x – 8

4x – 3y + 1 = 0

Soln 38. 4x + ky = 3  3x + 2y = 7 

 : a
1
a

2
 + b

1
b

2
 = 0

4 × 3 + k × 2 = 0

k = – 6

Soln 39. (k + 1)x + ky = 3  5x – 2y = 7  

 : a
1
a

2
 + b

1
b

2
 = 0

(k + 1) × 5 + k × (– 2) = 0

5k + 5 – 2k = 0

k = 
– 5

3

Soln 40.

Soln 41. A(7, 9), B(3, – 7),  C(– 3, 3)

AB = 2 2(9 7) (7 – 3)   = 272

2 2BC= (3 3) (– 7 –3)   = 136

2 2CA = ( 3 7) (3–9)   = 136

 BC=CA 

 BC2 + CA2 = AB2 

Soln 42.

Soln 43. A(– 2, – 1), B(3, –1), C(4, 3) & D(1, 2)

A      B      

C        D           
(4, 3)   

(– 2, – 1)     (3, – 1)

(1, 2)

Step 1:

2 2AC= (4 2) (3 1)   = 52

BD = 2 2(3–1) (–1– 2) 13 

AC BD

 ABCD …(i)

Step 2 : 

3 1 2
AC 1 4 2 3

m


  


2 1 –3
BD 2 1-3 2

m


  

,m
1
 m

2
 = – 1

 ABCD …(ii)

 (i)  (ii) 

ABCD 
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Soln 44.

Soln 45.  57 

Soln 46. a = 2 , b = 3

1 1
2 3

x y x y

a b
    

 3x + 2y = 6

Soln 47. m = tan60° =  3

 (3, – 4)

( 4) 3( –3)y x 

3 – 4 3 3x y 

Soln 48.

4 : 1 

Soln 49.  49 

Soln 50.  1 2 3 1 2 3,
3 3

x x x y y y       

0 8 8 6 12 0
,

3 3

       

16
,6

3

    

Soln 51.  48 

Soln 52.  (3, – 5) (– 7, 4)  (h, k) 

  (2, – 12) 

3– 7 –5 4
(2, –12) ,

3 3

h k      

( , ) (10, –35)h k 

Soln 53.      

y     

C         

A           B                    a                

O                  

a           

–x              x   

– 

y     

C'

= OC = OC' = 
3

(2 )
2

a

= 3a

C 

 0, 3a

C'  0, – 3a

Soln 54.

Soln 55.

           

A           B         C

(3, 4) (7, 12) ( +1,   – 2)k k

 AB  BC 

12 – 4 – 2 – 4

7 –3 1–3

k

k





– 6
2

– 2

k

k


 2k – 4 = k – 6

 – 2k 
Soln 56. 2x + y = 5   x + 2y = 4

 ( ) (2,1)x, y 
Soln 57.  33 

Soln 58. 3 4 12 1
4 3

x y
x y    

6 8 60 1
10 7.5

x y
x y    
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A

B

4

10

3

7.5

y- 

o

C

D
x- 

ABCD  = ΔOCD – ΔOAB

= 
1 1

10 7.5– 4 3
2 2
   

= 37.5 – 6 = 31.5 

Soln 59. 

Soln 60.

O
x– x

– y

y

(x, y)

R

7

y

4

P

Q3

5 7 35x y   1
7 5

x y
 

4x + 3y = 12  1
3 4

x y
 

P (x, y) 

P y 

( )

y = 
80

13

 OR = 7 – 3 = 4

PQR
1 80

4
2 13

   = 
160

13

Soln 61. A (3, 4) 

OA = 2 2(4 – 0) (3– 0)  = 5 

Soln 62.
( +3, +1)a b ( +5, + )ka b

2  = 7 –9 y x

7 9
2 7 –9 –

2 2
y x y x  

–1

5– –3

b+k –b

a a  = 
7

2


–1 7

2 2

k
  8k 

Soln 63. 2x + 3y = 6 1
3 2

x y
  

y

–y

x–x
2

3O

2  + 3  = 6x y

x -   y -

Soln 64. 4 3 12 1
3 4

x y
x y    

AB = 
2 23 4  = 5

y

–y

x–x

4
3

A

B

O

R

R = 
AB

2
 = 

5

2
 = 2.5 
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1
– –

2 5

x y

k k
 

I, II  IV 

x-  y-  


–

2

k –

5

k
 k 

, k < 0

Soln 69. A y

x

–y

–x

B

Q P

R

(–4, 5)

x = –4

y = 5
135°

45°

45°
45°

AB, PQR
 AB  = tan 135° = – 1

(– 4, 5) 

(y – 5) = – 1 (x + 4)
x + y = 1

Soln 70.

x

y

O

A (2, 0) D

CB(4, 4)

h = 4

2 2AD = AB (4 – 2) (4 – 0) 

= 4 16 20 2 5  
 = × 

2 5 4 8 5  

Soln 71.

x-–x-

y-

–y-

O

A
CB

(–2, 0) (6, 0)

y

( )x, y

Soln 65. x + 4y = 7  kx + 8y = 14 

1 4

8k
 

1 1
2

2
k

k
   

Soln 66.
– 2 5

2 3 5
3 3

x y y x    

1

– 2

3
m 

3 1
3 – 2 1 –

2 2
x y y x  

2

3

2
m 

θ

1 2

1 2

–
tanθ

1

m m

m m




– 2 3 –13
–

3 2 6tanθ tan90º
2 3 0

1– .
3 2

    

θ 90º

 2:

1 2

– 2 3
. –1

3 2
m m  

90º 

Soln 67.

2 x + 3y = 0

Soln 68.

x

y

–y

–x

III

III IV

2 x + 5y + k = 0
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2 3 12x y   1
6 4

x y
 

3 – 2 – 6x y  1
– 2 3

x y
 

 1 2( –1)m m 

 (2, 0)  x -

x-

2x + 3y = 12  3x – 2y = – 6 

y -  = 
48

13
y 

ABC
1

= ×BC×
2

y

1 48
= ×8×

2 13

192
=

13

Soln 72.                 A

B C

(3, 4)

(3, )7 (7, )4a

bc

2 2(7 –3) (4 – 7) 5a  

2 2(7 –3) (4 – 4) 4b  

2 2(3–3) (7 – 4) 3c  

1 2 3 1 2 3I ,
ax bx cx ay by cy

a b c a b c

    
      

5 3 4 3 3 7 5 4 4 7 3 4
,

5 4 3 5 4 3

          
         4,5

Soln 73.
x = 2

P
(0, 0)

Q

(4, 0)
x -

y -

–y -

–x -

R(2, )k

k

PQR  =  
1

PQ
2
  k

6 = 
1

4
2
  k  k = 3

R  (2, 3) 

Soln 74. P
(0, 3)

Q 
(0, 7)

R
( , )h k

PR + QR = 8

       2 2 2 2
0 3 0 7 8h k h k       

 R  h k = 7

  3

 k = 7 

2 216 8 0h h    = 8 – h

h 2 + 16 = 64 + h2 – 16 h

16 h = 48  h = 3

Soln 75. P
(2, 5)

Q 
(2, 11)

R
( , )h k
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Soln 77. 2 3 5x y   1
5 5

2 3

x y
 

3 13y x  
1

13 13
3

x y
 


y

–y

x–x
B C

A ( , )x y

O

ABC 

  BC = 
13 5 11

3 2 6
 

 = A y 

 2 3 5 x y & 3 13 y x   1 y

 = 
1

2
× × 

 = 
1 11 11

1
2 6 12
    

Soln 78.

x– x

– y

y

O

d

c

b

a

y = c

y = d

x = a x = b

A B

D C

AB = b – a = CD

BC = d – c = AD

ABCD 

ABCD  = (b – a)(d – c)

Soln 79. 1
2 2

0 sec 0 cosec
L

sec cosec

a   


 

2 2

2 2

1 1sec cosec

cos sin

a a
 

  
 

 PR = QR

       2 2 2 2
2 5 2 11h k h k      

   2 2
5 11k k  

2 225 10 121 22k k k k    
12 k = 96  k = 8

R  (2, 8) 

Soln 76. 2 6x y   1
3 6
 

x y

1x y   1
1 1
 


x y

A
x

M

O

y

–y

x–x

C

B

( , )x y

BC ABC 

AM   A 

x-

 2 6x y    1x y 

x-  = AM = 
7

3

 BC = 6 + 1 = 7

ABC  = 
1

BC AM
2

  =

1 7
7

2 3
  =

49

6
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2 2

2 2

sin .cos
sin cos

sin .cos

a
a   

  
 

2
2 2

0 cos 0 sin cos2
L

cos sin

a     


 
cos2a 

2 2 2 2 2 2 2
1 24L L 4 .sin .cos cos 2a a    

 22 2 22sin .cos cos 2a a    

 2 2 2sin 2 cos 2= a   = a2

 : 2  = 45°  (  )

  2 4 2 9 0x   

0 0
2 2

x y
x y    

,

   
1

2 2

0 0
L

2
2 2

a a 
 



12L a …(i)

2
2 2

0 0 0
L 0

1 1

2 2

 
 

   
      

…(ii)

(i)  (ii) 2 2 2
1 24L L a 

Soln 80. ,

x + 2y = 3  5x + y + 12 = 0,  A(–3, 3)

x + 2y = 3   x = 1,  B(1, 1)

x – 3y = 4   x = 1,  C(1, –1)

 x – 3y = 4  5x + y + 12 = 0,  D(–2, 2)

x + y = 2 3

x =
 1

x – y =  3 4

5x
 +

 y
 =

 –
1
2
 

A B

CD

AC  = 
–1– 3

–1
1 3




= m
1

BD  =
–2 –1

1
–2 –1

 = m
2

m
1
.m

2
= –1

   90º 

Soln 81.  1
x y

a b
   

 a + b  = 18 …(i)

 (4, 4) 

  4 4
1 4 72ab a b

a b
     

     2 2 2
4 18 4 72a b a b ab      

= 324 – 288 = 36

6a b=  …(ii)

 (i)  (ii) 

(a, b)  (12, 6)   (6, 12)

 1 2 12
12 6

x y
x y    

, 1 2 12
6 12

x y
x y    

Soln 82. 5 7 35 x y  1
7 5
 

x y

4 3 12 x y  1
3 4
 

x y

O

C

x– x

– y

y

A
x

( )x, y

B
5

3

7

2

ABC 
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2 52 3 52

,
26 2 2 26 2 2

  
   

   
2 2 3 2

,
2 2 2 2

  
   

Soln 84. A( , x y)

B
(–3, 7)

C
(9, 7)

G

(4, 3)



1 2 3 1 2 3G ,
3 3

x x x y y y       


3 9 7 7

G ,
3 3

x y       

 (4, 3) 
6 14

,
3 3

x y     


6

4,
3

x 
  4 3 6 6x    


14

3,
3

y 
  3 3 14 5y     

 (x, y) = (6, –5)

  (x
1
, y

1
), (x

2
, y

2
)  (x

3
, y

3
) 

         1
6 7 7 3 7 5 9 5 7

2
        = 72 

Soln 85. A B

3 : 1

( , )x y (9, 6)(5, –2) P

  9 3 1 5 6 3 1 2
, ,

3 1 3 1
x y

             8,4

BC = 5 – 3 = 2.

 x– 

 5x + 7y = 35  4x + 3y = 12

21

13


x

 = 
1

BC
2
  x

=
1 21 21

2
2 13 13
    

Soln 83.

A(–3, –3)

B
(–2, 3)

C
(3, 2)

I

a

bc

BC = a =    2 2
2 3 3 2 26    

AC = b =

   2 2
3 3 2 2 52     

AB = c =

   2 2
3 2 2 3 26     



1 2 3 1 2 3,
ax bx cx ay by cy

a b c a b c

          

     26 3 52 2 26 3
,

26 52 26

      
   

     26 2 52 3 26 2

26 52 26
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Soln 86. A

B C

(7, –3)

(3, )–1 (5, )3D

  3 5 1 3
, 4,1

2 2

      

AD      2 2
7 4 3 1    

    9 16   = 5 

Soln 87.

A

(–1, 1) (1,  + 4)b(–3, )b

B C

y-  = 1 
4

2

 


b b

 1 = 
2 4

2

b
 b = –1

Soln 88. 56 

Soln 89. x2  + y2 = 16

 x  + y = 16

     = x2  + (16 – x)2 = 16

 x2  – 16x + 120  = 0

x 

 - 2

x2  + y2 = 16 = (r)2

 r = 4   (0, 0)

  x + y – 16 = 0 (0, 0) 

d = 2 2

0 16 16
8 2

21 1


 



d > r  

Soln 90.               A

B

C D

(–5, 7)

(0, –2)

(4, )k(1, 3)– O

AB  CD –1

m
1
 . m

2
 = –1

7 2 3
. 1

5 0 4 1

              
k

9 3
1

5 3

            
k

9 27 15   k  12 9  k

k = 
4

3



Soln 91. 27 

Soln 92. 1 2

1 2

tan
1

m m

m m


 



m
1
  m

2 

Soln 93.

  1 2 3 1 2 3, ,
3 3

       
x x x y y y

x y

Soln 94.

y

–y

x–x
1 : 

2P 
(–

5,
4)

A

( , 0)h O

(0, ) k
B

P( 5,4) AB 1 : 2 

2 1 0
5

1 2

  
 


h

   h = 
15

2
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y – 3 = 
5–3

2 – 4
(x – 4) = – (x – 4)

 y – 3 = 4 – x

 x + y = 7

 1
7 7

x y
 

1
λ μ

x y 
  

 

λ = μ  = 7

Soln 99.

45°

45°

A

45°

45°

B

c
M

c

c
O

x

y

–x

–y

 1 :  y – x = 0  x = y

 2 :  y + x = 0   x = – y

 3 :  x = c

 OAB  = 
1

2
 × AB × OM

= 
1

2
 × 2c × c  =  c2

Soln 100. 1
x y

a b
  1

x y

b a
   

–1 –1 0
x y x y

a b b a

           
 …

(1)

  (0, 0) 

x = y = 0 

(–1) λ(–1) 0 

λ –1

λ –1  (1) 

15
,0

2

 
    5, 4

   4 0
4 5

15
5

2


  

 
y x

   5 4 8 5  y x

8 5 60 0  x y

Soln 95. 47 

Soln 96.
A M B( , )p q ( , )q –p

,
2 2

sr

2 2


   

r p q
p q r …(i)

2 2


   

s q p
q p s …(ii)

   2 2
AB p q q p   

   2 2
s r   =  

1
2 2 2r s

Soln 97. x+ 3y –10 = 0   2x + y –5 = 0 

(1, 3) 

(1, 3) (0, 0) 

d =    2 2
1 0 3 0 10   

 Soln 98.
y

x

–y

–x

(2, 5)

(4, 3)

  (2, 5)  (4, 3) 
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–1– – 1 0
x y x y

a b b a
  

1 1 1 1
– – 0x y

a b b a

   
    

   

 1 1
– – 0x y

a b

 
 

   x  – y = 0

Soln 101. cosθ sin θ 2x y 

sin θ – cosθ 2y x  

– cot θ 2cosecθy x 

1 – cotθm 

– 3 –3x y y x  

2 1m 

m
1
. m

2
  = –1

(– cot ) . ( 1) = – 1   cot  = 1

θ = 
4



Soln 102.  2 2
1 1( , ) – , 0x y b a

 2 2
2 2( , ) – – , 0x y b a

 (x
1
, y

1
)  (x

2
, y

2
) 

cos sin – 0ax by ab    

1 1 2 2
1 2

2 2 2 2 2 2 2 2

cos sin – cos sin –
P .P .

cos sin cos sin

ax by ab ax by ab

a b a b

   
 

   

           

2 2 2 2

2 2 2 2 2 2 2 2

– cos – – – cos –
.

cos sin cos sin

a b a ab a b a ab

a b a b

 

   


 

  2 2 2 2

2 2 2 2

– cos – – cos

cos sin

a b a ab a b a ab

a b

 

 

 




 2 2 2 2 2 2

2 2 2 2

( – )cos –

cos (1– cos )

a b a a b

a b



 






 
 

2 2 2 2 2

2 2 2 2

– ( – ).cos

– ( – ).cos

a b b a

b b a






= a2

 - 2

  = 0   

ax = ab   x – b = 0

1 2

1 2 2 2

– –
P .P

1 1

x b x b


2 2 2 2– – – – –b a b b a b

  2 2 2 2– – – –b a b b a b 

2 2 2( – – )b a b  = a2

Soln 103.

A    BN

M

11x y ( , )h k

x + y = 11   y = – x + 11   m
1
 = –1

MN AB
 = – 1

m
1
.m

2
 = – 1

3

2

k –

h –

 
 
 

 . (– 1) = – 1

k – 3 = h – 2

h – k = – 1 …(1)

(h, k) x + y = 11 

h + k = 11 …(2)

 (1)  (2) 

( ) (5,6)h,k 
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Soln 104.

( , )h k

( , )a b

(1,2)

3  x+ 4  y– 1 = 0 

(a, b) 

–1 2
( ) ,

5 5
a,b

 
 
 

(a, b) (h, k)  (1, 2) 

–1 1 – 7

5 2 5

h
h


  

2 2 – 6

5 2 5

k
k


  

– 7 – 6
( ) ,

5 5
h,k

 
 
 

Soln 105.

A B C

(k, 2 – )k (– , +1, 2 )k k (–4 – , 6 + 2 )k k

 AB  =  BC 

2 – 2 6 2 – 2

– 1– – 4 – –1

k k k k

k k k k

 


 

3 – 2 6

– 2 1 –5

k

k




–15 10 –12 6k k  

3k – 4 = 0   k = 4/3

Soln 106.

L

(2, – 1)

(1, 3)

1

3 1
4

1 2
m


  



L  = 
1

1 1 1

4 4m

 
 


L 

(y – 3)  = 
1

( –1)
4

x

4(y – 3) = x – 1

x – 4y + 11 = 0

Soln 107.
(2, 3)

(– 5, 6) (– 6, 5)

2m

1m

m
1
. m

2
 = – 1

2

6 –5
–1

–5 6
m

 
 

 

m
2
 = – 1

m
2 

(2, 3) 

y – 3 = – 1 ( x – 2)

x + y – 5 = 0

Soln 108.
(0, 0)

p

x + 2  = 2by

(0, 0) 2 2 0x by p    

0 0 – 2
=

2 2(1) (2b)

p
p





2
2 2

2

4
1 4 4

1 4

p
p b

b
   


4b2 = 4 – 1 = 3

2 3 3

4 2
b b  
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Soln 109.   12 – 3 5 2 – 3y x m   

  22 3 – 7 2 3y x m    

 θ  

2 1

1 2

–
tanθ =

1 .

m m

m m

      
2 3 – 2 3

tan θ
1 2 – 3 . 2 3

 


 

tanθ 3

θ 60 

Soln 110. (1, 2) (3, 4)

A B

C

( )h,k 2  – 3  = 5x

AC = AB

 2 2 2 2( – 2) ( –1) ( – 4) ( –3)k h k h  

h + k = 5 …(1)

(h, k)   2x – 3y = 5 

 2h – 3k = 5 …(2)

(1)  (2) 

( , ) (4,1)h k 

Soln 111. 0 –x y y x   

– 0x y y x  

O

  y = x  y = – x  

x-   y-

y = 0  x = 0

 xy = 0 

Soln 112.2x + 2y + 4 + k (6x – y + 12) = 0

(2 6 ) (3– ) 12 4 0x k y k k     

 1

– (2 6 )

3–

k
m

k




7x + 5y + 4 = 0       m
2
 = 

– 7

5

m
1
. m

2
 = – 1


– (2 6 ) – 7

–1
3– 5

k

k

  
  

  

14 + 42 k = 5k – 15

37k = – 29   k = 
– 29

37

Soln 113. A(λ, 2 – 2λ) B(– λ 1,2λ)&C(– λ,6 – 2λ)

ABC  

     1 2 3 2 3 1 3 1 2

1
( – ) ( – ) ( – )

2
x y y x y y x y y  

λ (2λ – 6 2λ) (– λ 1) (6 – 2λ – 2 2λ)   

(– 4 – λ)(2 – 2λ – 2λ)

 2 2140 4λ – 6λ 4 – 4λ –8 16λ – 2λ 4λ   

2140 8λ 4λ – 4 

22λ λ – 36 0 

22λ 9λ –8λ – 36 0 

λ(2λ 9) – 4(2λ 9) 0  

(λ – 4) (2λ 9) 0 

λ 4,
–9

2

 λ
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Soln 116.

3 1
A 2,

2

 
  
 

1
B 2,

2

 
 

 
1 1

,
2 2

 
 

 

C

x - 

y - 

O

ABC 

 
1

B 2,
2

 
  
 

 

Soln 117. A B C

( )a, o ( )o, b (1, 1)

AB  BC 

AB  =  BC 

– 0 1–

0 – 1– 0

b b

a


b = – a + ab

a + b – ab = 0

Soln 118.

 2x + y = 4  x – y + 1 = 0 

(1, 2) 

 2x – y – 1 = 0  x + y – 8 = 0 

(3, 5) 

 (1, 2)  (3, 5) 

y – 2 = 
5 – 2

( –1)
3–1

x

2y – 4 = 3x – 3

3x – 2y + 1 = 0

Soln 119. 1 1

2 2

ax by c
p

a b

 



 

Soln  120.1 1 2

2 2

–c c
d

a b



 

Soln 114. (h, k) y = x + 3 

 k = h + 3

( , ) ( , 3)h k h h 

   (2, 1) (3, – 2)  (h, h + 3)

5 

 1 2 3 2 3 1 3 1 2

1
( – ) ( – ) ( – ) 5

2
x y y x y y x y y  

 1
2(– 2 – – 3) 3( 3 –1) (1 2) 5

2
h h h    

2(– 5 – ) 3( 2) (3) 10h h h   

–10 – 2 3 6 3 10h h h   

4 14h 

7

2
h

7 7 7 13
( , ) , 3 ,

2 2 2 2
h k

   
     
   

Soln 115.

(0,0)

3,
2 2

aa 
 
 

( , 0)aCD
x -

y -

3
BD ,

2

a
 AD

2

a


D   BD 

  ABC 

 



3
0 0 0

2 2,
3 3

a a
a

 
    
 
 
 
 

3
,

2 6

a a 
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Soln 121.  

(2x – 3y + 1) + λ( – 2) 0x y 

(2 λ) ( – 3 λ) 1– 2λ 0x y     …(1)

  y -   x = 

y 

 (1)  y

 – 3 + λ   = 0  λ  = 3

λ  = 3  (1) 
x(3 + 2) + y (0) + 1 – 2 × 3 = 0

5x – 5 = 0
x = 1

Soln 122. x y m 

B

AC

D

O

m
– x

– y

x

y

m

m m

  x + y = m

  x – y = m

      – x + y = m

      – x – y = m

AB = BC  = CD = DA = 2m

 ABCD  = (AB)2

=  
2

2m  = 2m2

Soln 123.
y

x

– y

– x

A

B C

x

( , )x y

2x  + y = 4   1
2 4

x y
 

x  – y  + 1 = 0   1
–1 1

x y
 

A x -

2x + y = 4  x – y + 1 = 0

x = 1 

Soln 124.

y

x

 y

 x

A

B

C

D

(2 ,6 )a a

(2 ,4 )a a

 2 3 , 5a a a

BC = 6a – 4a = 2a,  ABC 

=  
3 3

(2 ) 3
2 2

a a 

   AD 2 3 – 2 3a a a a  

Soln 125.   
D

C

A B
( + ,  – )a b a b (  – )b a, a + b

( )x, y

 CD A  B  

 CD AB 

CD 
–1

AB
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–1 2

– 2

– – –

a a

a b a b b b

b a a b

  
 

(x, y)  (AB )

 
– –

,
2 2

a b b a a b a b    
 
 

 (b , a)

CD 

y – a = ( – )
a

x b
b

by – ab = ax – ab  – ax + by = 0

Soln 126. A( , )x y

B(3, 0) C (–3, 0)

AB – AC = 4

2 2 2 2(3– ) (0– ) (–3– ) (0 – ) 4x y x y   

2 2 2 2(3 – ) (– 3 – ) 4x y x y   

2 2 2 2(3 – ) 4 – (3 )x y x y   

2 2 2 2 2 2(3 – ) 16 (3 ) –8 (3 )x y x y x y      

 2 2 2 2 2 29 – 6 16 9 6 –8 (3 )x x y x x y x y        

2 28 (3 ) 16 12x y x   

2 22 (3 ) 4 3x y x   

2 2 24(9 6 ) 16 9 24x x y x x     

2 2 236 4 24 4 16 9 24x x y x x     

2 25 – 4 20x y 

2 2

– 1
4 5

x y


Soln 127. 31 

Soln 128. ax + by + c = 0 c = 0

Soln 129. – 5y x  

–5 1
5 –5

x y
y x   

– –5 1
–5 –5

x y
y x   

A

B

O

C
– x x

– y

y

5 5

5

AC = 5 + 5 = 10 

BO = 5 

ΔABC
1

= AC×OB
2


1
= 10×5

2


=  25 

Soln 130. 1, 1
6 7 – 4 7

x y x y
     x-

x

y

o

A

B C

4

7

6
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BC = 4 + 6 = 10 

AO = 7 

 = 
1

BC×OA
2


= 
1

10×7
2


= 35 

Soln 131.  3x – 4y – 12 = 0 

4 3 λ 1
λ λ

4 3

x y
x y    

= 
1 λ λ

2 4 3
 

 24 = 

2λ

24

 2 2λ = (24)

 λ ± 24

  4 3 ±24x y

Soln 132. x + y = 5 …(1)

x – y + 1 = 0 …(2)

y = 1 …(3)

(1)  (2) 

B
90°

A

C

x y +  = 5

x
y 

+
 

 –
 

1
 =

 0

y = 1

B  C 

 B (4,1) C (0,1) 

 
4 0 1 1

,
2 2

  
 
 

(2,1)

Soln 133.

          1 1 2 2 3 3( , ) ( , ),( , ) ( , – ),( , ) (– , )x y p q r x y p q r x y p r   

 1 2 3 2 3 1 3 1 2

1
( – ) ( – ) ( – )

2
x y y x y y x y y  

 1
( – – ) ( – – ) – ( – )

2
p q r r p r q r p q r q r   

 1
– 2 – – 2

2
pq pr pq pr

1
(– 4 ) 2

2
pr pr 

Soln 134. 2x + 6y  =  – 7 

2 6 λ 1
λ λ

2 6

x y
x y    

= 2 2a b

2 2 2λ λ 10λ
10

2 6 36

           

210λ
100

36


2λ 360

λ 360 

λ  

2:

2x + y = 6 – 7A B

C D

E F
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AB CD 

EF 

Soln 135. (h, k) 

(x, y) (x – h, y – k) 

(2, 2) 

(4,–2) (4 –2, –2–2)  (2, – 4) 

Soln 136.
A (5, –1)

B (–2, 3) M C ( , )h k

O

(0, 0)

N

AM BC
AM  BC  = –1

0 1 3
. 1

0 5 2

k

h

             

  5h – k = –13 …(i)

BN AC
BN  AC  = –1

1 3 0
. 1

5 2 0

k

h

              

  2h –3k = 13 …(ii)

 (i)  (ii) 

(h, k) = (– 4, 7)

Soln 137.

A (–3, 1)
B

C (1, 1)
D

4  + 7  = –5x y

4x + 7y = –5  (–3, 1) 

BC  7 4x y  
(  AB )

(1, 1) 

x = 1, y = 1 

7 1 4 1 3      
  7x – 4y = 3

Soln 138. 

   2 3 4 3 4 5 0x y x y     

   2 3 3 4 4 5 0x y         …(i)

m
1
 = 

2 3

3 4

     



3x – 4y = 5 

  m
2
 = 

3

4

 m
1
 .m

2
 =  –1

2 3 3
1

3 4 4

            



6 9 16 12   
18

18 =
7

  

(i)   

68 51 62
0

7 7 7
  

x y

 68 51 62x y 


62

4 3
17

 x y

Soln 139. D(4, 3) C(3, 3)

B( , )a bA(–3, –1)

M

M  AC  BD 

3 3 1 3 4 3
M , ,

2 2 2 2

a b               
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  4 3
0,1 ,

2 2

a b     

4
0 = – 4

2

a
a


 

3
1 = –1

2

b
b


 

 
4

1

a

b


Soln 140.
A ( , )h k

B (1, 3) C ( 2, 7)–

,  AB = AC   AB2 = AC2

        2 2 2 2
1 3 2 7h k h k      

 2 22 1 9 6h h k k     2 24 4 99 14h h k k     

 6 8 43h k  

 
5

,6
6

 
    

Soln 141.

O(0,0) 

A
D

B

9

3  + 4  – 15 = 0x y

9

OD = (0, 0) 3x + 4y + 5 = 0 

2 2

0 0 15
OD 3

3 4

 
 



2 2BD OB DB  2 29 3  72 6 2 

AB = 2 × BD = 12 2 (OAB )

 OAB   
1

12 2 3 18 2
2

   

Soln 142.

R(4, –2)

Q(–3, –5)P(6, 3)

S( , 3 )a a

 PQR 

=       1 29
6 5 2 3 2 3 4 3 5

2 2
       

 SRQ 

=       1
2 5 4 5 3 3 3 2 9 13

2
a a a a        

 PQR 2

 SRQ 1






29
22

9 13 1a



       29 = 36a + 52

36 a = –23         a = 
23

36
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Soln 143.

A 
(3, 1)

B 
(6, 5)

C ( , )x y

C ( , )x y

 AB   ACB 

C (x, y)  AB 

Soln 144.

A

B

C

(1, 0)

D3 / 2

3 / 2

1 3
,

2 2

 
   

1 3
,

2 2

 
  

y-

x-

–y-

–x-

AB = 
3 3

3
2 2

 

DC =    1 3 3 3
1 3 side AB

2 2 2 2
   

 DC 

ABC 

Soln 145.

A B

C D

x y + + 2 =0

x y – + 1 =0

AB  CD  = 2 2

2 1

1 1
a






 ABCD  = 
2 9

2
a 

Soln 146.

p

(0, 0)

1 0
x y

a b
  

2 2 2 2

0 0 1 1

1 1 1 1
p

a b a b

 
 

 

2 2

1 1 1

pa b
 

2 2 2

1 1 1

p a b
 

Soln 147. 0ax by c  

0ax by c  

0ax by c  

0ax by c  

0ax by c  

x-–x-

y-

–y-

O

c a/

c b/

c b/

c a/C

D

A

B
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 AC = 
2c

a
  BD =

2c

b

= 1 2

1

2
d d

 
1 2 2

2

c c

a b
  

22c

ab


Soln 148. 

A

B CP (4, 2) 

 
(2, 2) R Q (3, 3)

ABC    POR 

   
4 3 2 2 3 2

,
3 3

   
    

7
3,

3

    

Soln 149.  y = mx + c m  c, y -

 m = – 6  c = 2 

y = – 6 x + 2   6x + y = 2.

Soln 150. C (0, 0)

A ( , 1)a B (1, )b

AB = BC = CA

     2 2
1 1a b   =    2 2

1 0 0  b    2 2
0 1 0a   

   2 2 2 21 1 1 1a b b a      

  2 21 1b a  

b a 

   2 2 21 1 1a b b    

2 2 21 2 1 2 1a a b b b      

2 2 2 1 0a a b   

 b = a 

2 4 1 0 2 3a a a     

 , 0,1a b 

2 3a  
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(Point): (.)

(Line): 

(Line)

(Straight line) (Curved line)

(Straight line):

(Curved line): 

 (Length of line): 

(Line Segment): 

A B AB

A B

:

1.  (Parallel Lines): 

a a

2. (Transversal Lines):

A

B

C

D

3. (Intersecting lines): 

A B

C D

4. (Concurrent lines): 

(Angle): 

:

1. (Acute Angle) : (0<<90°)

2. (Right Angle) : (= 90°)

3. (Obtuse Angle) : (90°<<180°)

4. : (180°<<360°)

(Reflex Angle)

14
(Geometry)
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60°300°

:   

1. (Complementry Angles) -   

 

  (Supplementry Angles)-   

 

3. (Linear Pair Angles)  -  

  

  (Adjacent Angles) -  AB | | CD ,



A

B

C

D

  (Vertical opposite

angles) -   =.

Ex.1.

Soln .   3

 + = 180°

 = 45°

 = 3× 45° = 135°

:- AB, CD  EF 

L 

A B

C D

E F

1

2

3

4

5

67

8

9

10

11

12

L

(Corresponding Angles) : 

1 2 3    
12 10 11    

(Alternate Angles) : 

1.

1 7  
2.

4 10 

 : 2 4 5 3     

 AB, CD  EF 

2 4 5 3      = 180°

 :

1.  (°) 2.  (c) 3.  (g)

:

180º =   

π
1

180
   

180
57 17 '44 ''

π


  

1  = 1° = 60  = 60'

1  = 60  = 60"

Sin1 Sin1

57 0

Sin60 Sin0

Sin60 Sin0

Sin1 Sin1



 
   
   

  

  

Cos1 Cos1

57 0

Cos60 Cos0

Cos60 Cos0

Cos1 Cos1
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 :

1  = 100°

1° = 
1

100

360° = 3.6 

(Triangle)

A

B C

c b

a
 - 1.

a + b > c

b + c > a

c + a > b

- 2.

 – b c a

–c a b

–a b c

- 3. 180° 

A B C 180    
 - 4.

A

B C D= = A B 

 - 5.

 

A

B C

AB = AC 

B C   

Ex.2 , AB = BD = CD CDE
=  81°  ACD

D

E

A
B C

Soln :
D

E

A
B C

DAB  

 ADB    AB DB 

  DBC DAB ADB 2     

( DBC )

  BCD 2    BD CD 

, CDE DAC ACD 2       

( CDE )

CDE 3    81 3  

 27  

ACD 2 2 27º     = 54°

Ex.3 ABC , B C 78      D E

AB  AC 

BCD 51   CBE 24   CDE

Soln . A

B C

D E

24° 51°

B C=78°  

CBE 24°  BCD 51° 

BCE

BEC=180 24 78 78     



270  Play with Advanced Maths

 BC = BE …(1)

BCD

BDC=180 78 51 51      

 BC = BD …(2)

 (1)  (2) 

BE = BD

, BED= BDE = α 

, BED

α+α 54 180     DBE 78 24 54     

α 63 BDE   

BDE 51 CDE   

63 51 CDE    

CDE = 12°

Ex 4.  ABC  , A 120     D

DBC  = 2 ABD  DCB  =

2 ACD BDC

A

B C

D

Soln .

A

B C

D

120°

ΔABC  3  + 3  + A = 180°    +   = 20°

ΔBDC  BDC = 180° – 2 (  +  ) = 140°

Ex.5  DEF  A, B  C 

DE, DF EF EC =

AC   CF = BC  D= 40º   ACB ? 

Soln .

A

D

B

C F


E

40°

 90°
2




90°
2




    ACE = θ  CEA = 90º – 
2


 

  BCF = α    BFC = 90º – 
2

α

 DEF 

40º + 90º – 
2


 + 90º – 

2

α
 =  180°

 θ  + α  = 80º

  ACB  = 180° – ( θ  + α ) = 180º – 80º = 100º

Ex.6 ABD  , BC  AB = BC = CD

 AD = BD.  ADB

Soln .

A B

C

D

BCD BC CD BDC CBD      

 ACB 2  

 ABC AB BC BAC ACB 2      

AD BD DBA DAB 2      

ABD

DAB ABD BDA 180    
2= 180°

5180°


ADB 36  
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 -6

(a)  (p) = a + b + c

(b) (s) =
2 2

p a b c 


 -7

 

(Area of Triangle)

(a)  (Hero's formula):

   s s a s b s c    

, 
2

a b c
s

 


(b) =
1

2
×  ×  =

1

2
a h 

Ex.7

x x 

 18x   

x 

41 41

40

9
18

41 41

9

40

x

40

Soln .  = 
1

2
  ×  = 

1

2
 × 18 × 40

 x = 80

(c)  =
1

2
×  ×  =

1

2
a h 

A

B C

c bh

a
D

=
1

2
ac sinB = 

1

2
ab sinC = 

1

2
bc sinA

sin B sin B
h

h c
c

     

 : 

x y

A

B C

 ABC  = 
1

sin θ
2

xy

Ex.8 ABC D, E F 

1 : 3, 1 : 4   1 : 1 

 DEF 

ABC 

4a

cc F
CB

A

D

3b
E

b

a
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Soln

1
3 sin A

ADE 32
1ABC 20

5 4 sin A
2

a b
 

 
a b

  
 

   

1
sin B

BDF 12
1ABC 8

4 2 sin B
2

b×c
 

 
b c

 
 

   

1
4 sin C

CFE 22
1ABC 5

5 2 sin C
2

a c
 

 
a c

  
 

   

,

DEF

ABC

 

 


  = 1 – 

3 1 2

20 8 5

     = 
13

40

Ex.9  ABC , A 60 ,    AB = 3   AC =

4   AD AD 

Soln :

A

B C

3 

4 

30°

D

x
30°×

AD, BC

ABD   + ADC  = ABC 

  
1 1

3 sin 30 4 sin 30
2 2

x x        
1

3 4 sin 60
2

    

 
1

2

3 4

2 2

x x    = 
1

2
× 12 × 

3

2

3 4 3
12.

2 2 2

x x
 

7 12 3x 

12 3

7
x   

Ex. 10    ABC , AB = 12 ,

ABC 30   , ACB = 45° ABC 

Soln .

C

AD BC

 ABD , 
AD

sin 30 AD 6
12

   

BD
cos30 BD 6 3

12
   

  ACD ,

AD 6
tan 45 AD 6

CD CD
    

BC = BD + CD = 6  3 1

 = 
1

2
×  ×  =  1

BD+CD AD
2
 

=  1
6 3 6 6

2
   =  18 3 1  2

 - 8  

A

B C

c bh

a
D

sin A sin B sin C

a b c
 

 
sin A sin B sin C

a b c
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 :

ABD , sin B
h

c
      sin Bh c

ADC , sin C
h

b
    sin Ch b

 sin B sin Cc b

sin B sin C

b c


 ,
sin B

b
 = 

sin C

c
= 

sin A

a

Ex. 11  ABC , A 45   , B 60  

Soln .  : 
sin A sin B sin C

a b c
k  

C

B A
60° 45°

C 75º 

a = k sin45° = 
2

k

b = k sin60° = 
3

2
k

c = k sin75° =
3 1

.
2. 2

 
  

k

a : b  : c =  2 : 6 : 3 1

Ex. 12 ABC , AD,  BC 2 : 3 

  B 60    C 45  

 
sin BAD

sin CAD




Soln :

A

B C
60°

D
45°

2 3

ABD ACD sine

sin BAD sin 60
AD.sin BAD= 3

2 AD

 
   …(1)

sin CAD sin 45 3
AD.sin CAD=

3 AD 2

 
   …(2)

(1)  (2) 

sin BAD 2

sin CAD 3






- 9 (a) (Interior Angle

Bisector Theorem)

A

B C
D



–180°





AD  A

AB BD
=

AC CD

: )

ABD ,  
sin sin

BD AB

 
     

sin BD

sin AB




  …(i)

 ADC 

 sin 180 –sin sin

CD AC AC

  
     

sin CD

sin AC




  …(ii)

(i)  (ii) 
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BD CD

AB AC
    

AB BD
=

AC CD

Ex.13  ABC   AB = 4 , AC = 12  

 ABD  = 40 2  ABC

 AD 

Soln .
AB BD

=
AC DC


4 BD

=
12 DC

A

B C
D

h
124


BD 1

=
DC 3

1
BD

ABD 12
1ADC 3

DC
2

h

h

 
 

  

40 1

ADC 3




ADC  = 40× 3 = 120 2

ABC  = 40 + 120 = 160 2

Ex .14 PS  QPR

PQS  = 40 

PR  PQ PQR

P

RSQ

Soln .
P

Q R
S

PS , QPR 

PQ

PR
 = 

QS

SR
   SR = (2. 5)QS

  PSR  = 2.5×  PQS  = 2.5×40 = 100

 PQR  =  100 + 40 = 140 

(b)

(Exterior Angle Bisector Theorem)

A

B
C D

× AD – 

E

AD, CAE

AB BD

AC CD


 - 10

  :

A

B C
D

bc
h

a x

a

x
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 :

 CD = x

 AD BC

cos C = 
x

b

x = b cos C

ABD ACD

 22 2 2 2    h c a x b x

2 2 2 2 2
2c a x ax b x    

2 2 2
2ax b a c   (  x bcosC )

2 2 2
2 cosCab b a c  

2 2 2

cosC
2

b a c

ab

 


2 2 2

cos A
2

b c a

bc

 


2 2 2

cos B
2

c a b

ca

 
  

2 2 2

cosC
2

a b c

ab

 


Ex.15 ABC ,  120A BC 

AB = 5  AC = 6 

Soln :
A

B C

5 6120°

a

c = = b 

2 2 2

cosA
2

b c a

bc

 


     2 2 2
6 5

cos120
2 6 5

a 
 

 

21
60 36 25

2
a


   

cos120 cos(180 – 60 )

1
– cos60 –

2

   
 
   

2 61 30a      BC 91a 

 - 11  ABC ,  AE  BD  AD, A

EAD = 
1

B C
2
 

A

B CDE

A

2

 :

ADC

ADE   
A

ADE= C
2

    

EAD = 
A

90 C
2

      

EAD = 
180 B C

90 C
2

         

EAD = 
B C

2

 

 - 12 ABC  B  

C  P 
A

BPC = 
2




CB

A
P

D
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 :  ACD = A B  

A B
PCD =

2

 


PBC + BPC = PCD  

B A B
BPC=

2 2 2

  
 

A
BPC =

2




 - 13

  (Centroid): 

D

A

B C

EF G1

2 2
1

2
1

I - G 2 : 1 

II - 

BG + GC > BC

BG + GA > AB

CG + GA > AC

2(BG + CG + AG) > AB + BC + CA

2 2 2
BG BE,CG CF AG AD

3 3 3

     


D

A

B C

EF

G

  CABCABCFBEAD
3

2
.2 

  CABCABCFBEAD
3

4


 3 AB BC CA 4(AD BE CF)    

III - 

2 2 21
AD 2 2

2
b c a  

2 2 21
BE 2 2

2
a c b  

2 2 21
CF 2 2

2
b a c  

IV -

 222222 CFBEAD
3

4
CABCAB 

 V - AD, BE  CF 

                          

A

B C

F E

D

A

B
C D

F

RQ

E

P
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4

3
 PQR

PQR

= 
4

3
[ ABC ]

Ex.16

6, 8 

Soln :

10
8

6

P

Q R

 PQR  = 
1

6 8
2
 

 = 
3

4
 [ ]

 3286
2

1

3

4





   

Ex.17 ABC   18, 24  30 

 ABC 

Soln .  
3

4
2418

2

1

 =162 

Ex.18 6, 5 5 

Soln . 
2

a b c
s

 


6 5 5
8

2
s

 
 

 =    s s a s b s c  

         8 2 3 3  = 12

 = 
4

3
( )

= 12
3

4
 = 16 

VI G 

A

B C

G

BGC  =  AGC  =  ABG 

VII 

A

B C
D

ABD  = ACD 

Ex.19 ABC  G   AD, BE,  CF 

BDGF 

ABC 

Soln .

A

B C

F E

D

k k
kk

k k

G
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Soln .

A

B C
D

G

 ADC  , G, AD 

 AGC  = GDC   = 11

,

 ABC  D, BC 

 BGD  = GDC  = 11

,

    BGC   = BGD  +GDC 

= 11 + 11

= 22 2

Ex.23 ABC   AD,   AB  tan

A + 2tanB 

Soln.

A

B C
D

bc 90°

a/2 a/2

90 B  

A 90  

ABC  

sin A sin B sin A

sin B
  

a

a b b
...(i)

ADC

   sin A 90 sin 90 B

2
a b

   


  
2cos A cos B 2cosA

cos B

 
  

a

a b b
… (ii)

 
BDGF

ABC
2 1

6 3

k

k
 

Ex.20   ABC   90A ,   BE  CF

O 

AFOE  BOC 

Soln .

o

A

B D C

F E1

1
1 1

1

1

AFOE 2
1

BOC 2
 



Ex. 21 ABC   G AG = BC 

BGC  =?

Soln . AG = BC

, AG = 2x = BC

A

B C

G
2x

x
x x

D

GD = x = BD = CD, 

DBG BGD= α   DCG CGD = β  

BGC 

 = 180°

BGC α β = 90°  

Ex.22   ABC  AD  G,  AD 

  AGC =  111

 BGC 
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(i)  (ii) 

sin A 2cos A sin A 2sin B

sin B cos B cosA cos B

 
  

tan A 2tan B 

tan A
2

tan B
  tan A 2 tan B 0 

-14

 (Circumcentre) : 

A

B C

O

A

B C

R R
O

R= 
R

I. ABC , O  A θ  , BOC=2θ .

A

B C

2

R R
O

 II.

A

B C

A A
R R

a/2 a/2
a

O

D

OBD , 
2

sin A
R 2R

a a
 

R
2sin A 2sin B 2sin C

a b c
  

2R
sin A sin B sin C

  
a b c

  1
sin A

2
bc 

2
sin A

bc


  R  

2
2.

a

bc

  
 R

4



abc

Ex.24  ABC  AB = 9 AC = 4  AD, BC

 AD = 3 

A

a
B CD

3
49

4 9
R 3 2 6

14
4 3

2

abc a

a

 
    

   

Ex.25 ABC ,  85A   80C  O

OAC

Soln.

O15°

85°

80°

30°

A

B C

,  8085180B  = 15°

 ,  30AOC

 OAC ,
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A
BIC 180 90

2


   

A
BIC 90

2


  

Ex.26    ABC   I, 

 116BIC A

Soln.
A

BIC 90
2


  

A
116 90

2


    

A
116 90

2


  

 52A

Ex.27 AC = 25  D , BC 

AD, A AD

( B 90 )  

 

A

C
DB

7

25

Soln.

2 2BC 25 7 24  

AD 

BD AB 7

DC AC 25
 

7 7 21
BD BC 24

25 7 32 4
    



 AB = BD  BD = 7

 AD = 2 2
AB BD  = 

441
49

16


= 8.75

 180ACOOACAOC

 180OAC230 ( OA = OC)

,  75OAC

-15

(Incentre) : 

A

B C

r

r r
I

r - 

1. ABC   BIC, AIB  AIC 

1 1 1

2 2 2
r a r b r c        

2

a b c
r

      

.r s  

r = 
s



2.

A

B C

I

A

B/2 C/2

A
90

2




B C 180º A
BIC 180 180º

2 2
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Ex.28 ABC  D E  AB AC 

AD = AE C  

DE  F B  = 60°.

A

B C

F D

G

E

 EFC 

Soln.

A

F

D

B C
60°

E

x +α

x
α

αα

EFC

x    …(i)

BGC

60x     

60x x =    …(ii)

2 x = 60°

x = 30°

Ex.29 ABC 

Soln. .r s 

p = 24  ,  s = 12, r = 7

12 7 84   

Ex.30  ABC  A, B  C

d ks Øe' k%  X, Y   Z 

CZY  = 40°  50A BYZ  

Soln. I 

 I 

A
BIC 90 115

2


    

ZIY BIC 115      

A

B C

115°

115°

50°

40°
Z Y

X

I

ZIY

BYZ 180 115 40 25      

Ex.31 5 : 7 : 8 

(R)  (r) 

Sol. R
4

abc



r

s





2

a b c
s

 


2

875 
 10

R

4

abc s

r
 

 
 = 2

.

4

abc s



 
R .

4 ( )( )( ) 4( )( )( )

abc s abc

r s s a s b s c s a s b s c
  

     

   
5 7 8

4 5 3 2

 


   3

7


R : r = 7 : 3

- 16

 (Orthocentre): 

CBE ,

CBE=90° C 

BCF ,

BCF=90° B 
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BOC ,

    BOC=180° 90 B 90 C    

 BOC = B C 180 A    

 180ABOC

D

A

B C

EF O

 I A180BOC 

 II

 > 

AB + BC + CA > AD + BE + CF

 –  ABD   AB > AD ......(i)

 ACF   AC > CF .......(ii)

 BCE   BC > BE ........(iv)

AB+AC+BC>AD+CE+BE

A

B C
D

F E

Ex.32  ABC ,  130BOC , O 

A

Soln.  180ABOC

 130180A

 50A

 -17

(Ex-centre) : 

A
BPC 90

2


  

A

B C

P

 
  

A
90°  

2

Ex.33 ABC B  C 

 P  BPC=40°

A

Soln. 
A

BPC 90
2


  

A
40 90

2


  

A
90 40 50

2


    

 100A

Ex.34 O,ABC A  

D

A

B C

EF O

(a) ΔBOC (b) ΔCOA

(c) BOA (d) BFC

Soln. BF CF BA CF  

CE BE CA BE  

OD BC AD BC  

BOC A  'A'

BOC
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Ex.35 ABC   AD, A    AB

= 6 AC = 7 BC = 8 I

 AI ID 

Soln. AD, A   
AB BD

AC CD



CD

BD

7

6


A

B C

I

D

6 7

8

BD  CD,  6 : 7 

, 
8 48

BD 6
13 13

  

I  BI ABD B

BI , AD   AB : BD 

AI AB 6 13 13

ID BD 48 8


  

AI B+C 6 7 13

ID A 8 8


  

Ex.36 ABC  , AB = 5  , BC = 6   AC = 7

AD, BC BD 

Soln. ABC  

652

765

5

BD
Bcos

222






A

B C
D

5 7

6

BD 25 36 49 12 1

5 60 60 5

 
  

 BD = 1

-18

1.

= 2R 2Rr

, R =   r = 

Ex.37 

Soln. 

2R 2Rr 

  2626
2  12 32  

 -19

GO C
2 : 1 

1

2

GC

OG


Ex.38 
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Soln.

GO C

12

6

12

1

2

GC

OG


OC = OG + GC = 12 + 6 = 18 

Ex.39 ABC ,  AB = 8 , BC = 10  AC =

12

Soln.

 : 

B

A C

8 10

12

h

8 10 12 30
15

2 2
s

 
  

      1

2
s s a s b s c      × × 

      1
15 5 3 7 12

2
h    

1
15 7   × 12

2
h×

5 7

2
h

Ex. 40 ABC BC P,  Q R 

  BP = PQ = QR = RC G 

 PGR  ABC

Soln. GBP, GPQ, GQR    GRC

GBP, GPQ, GQR  

GRC BGC

AGB  AGC

ABC 12 

1 1 1 1

4 4

A

B C

G

P Q R

PGR 1 1 2 1

ABC 4 4 4 12 6

 
  

  

Ex. 41 ABC , P, Q  R BP

= 3x, QR = 2x, PQ = 4x  RC = 5x  G 

 PGR ABC

Soln. GBP, GPQ, GQR   GRC

GBP, GPQ, GQR    

GRC

 GBP, GPQ, GQR    GRC

 3 : 4 : 2 : 5 

GBP, GPQ, GQR   GRC

3, 4, 2  5  BGC  

AGB , BGC AGC

 ABC  42 

C

A

B

G

P Q R

3 4 2 5

14 14

2x 4x 2x 5x



285

PGR 6 1
= =

ABC 42 7




 - 20

(Congruency of triangles) :

 ABC  DEF 

A

B C

D

E F

ABC DEF  

AB = DE, BC = EF AC = DF

A D   , B E     C F  

r
1
 = r

2
 , h

1
 = h

2
R

1
 = R

2

1 2   , m
1
 = m

2
P

1
 = P

2

:

1. (AAS)

2. (SAS)

3. (SSS)

(AAS) – 

A

B C

D

E F

 , B E  ,   C F    BC EF

,  ABC DEF 

(SAS) – 

A

B C

D

E F

AB = DE, BC = EF   B E 

, ABC DEF 

(SSS) – 

A

B C

D

E F

AB = DE, BC =  EF     AC = DF

, ABC DEF 

Ex.42  ABC , B  = 2 C . AD  BE 

BAC  ABC AB =

CD  ABC 

Soln.

B

A

D C

P

x x

y
y

y

ABC ,

B 2 C    , B 2  y  , C  y

AD , BAC
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BAD CAD    x

 BP, ABC  PD 

BPC

CBP BCP    y

BP PC 

ABP   DCP ,

ABP DCP    y

AB = DC ( )

, BP = PC

ABP DCP  

BAP CDP    AP = DP

CDP = 2x  ADP DAP   x

 A 2  x

ABD ,

ADC ABD BAD   

2 2   x x y + x x = y

ABC

A B C 180    

2 2 180   x y y

5 180 x

36 x

BAC 2 72   x

2.

B


  

a

a

A

D C


E

AD = x

 ABD ,

 sin 
a

 = 
sin 2

x




 sin

sin 2




 =  
a

x
… (1)

 ADC 

sin θ

x
 = 

sin α

a


a

x
 = 

sin α

sin θ
… (2)

 (1)  (2) 


 sin sin

sin 2 sin

 


 


sin cos cos sin

2sin cos

    
 

= 
sin

sin




 sin θ cos α + cos θ sin α  = 2cos θ sin α

 sin θ cos α  – cos θ sin α  = 0

 sin  θ α  = 0 = sin 0°

 θ α

ABC ,

ABC + BAC  + BCA = 180°

2 2    = 180°

α  = 36°

ABC   = 2 α  = 2 × 36

= 72°

-21

 : 

(organs) 

A

B C

D

E F

ABC DEF 
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AB

DE
 = 

BC

EF
 = 

AC

DF
 = 

1

2

p

p
 = 

1

2

m

m
 = 

1

2

h

h
 = 

1

2

r

r
 =

1

2

R

R
=

1

2




: -  

A

B C

D

E F

sin α

BC
 = 

sinβ

AC
…(1)

sin α

EF
 = 

sinβ

DF
…(2)

(1)  (2) 

EF

BC
 = 

DF

AC
   ,

1. AAA

2. AA

3.

(AAA) – 

A

B C

D

E F

(AA) – 

A

B C

D

E F

:

1.

A

B C

ED

DE BC

ADE ABC 

AD

AB
 = 

AE

AC
 = 

DE

BC


AD

BD
 = 

AE

EC

2. D  E   AB  AC 

AD  DB  AE  AC 

 ADE  ABC 

DE || BC.

A

B C

ED

1 1

11

AD 1 DE 1
DE BC

AB 2 BC 2
   

ADE 

ABC 


  = 

2
DE

BC

 
   = 

2
1

2

 
   = 

1

4
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ADE    = 
1

4
ABC 

Ex.43 ABC , D  E   AB  AC 

DE BC   AD = 6  , BD = (12x

– 6)  , AE = 2x   CE = (16 – 2x) ,  x

A

B C

ED

6 2x

16 – 2x12  – 6x

 AB = 12x – 6 + 6 = 12 x   AC = 2x + 16 – 2x = 16

 DE BC , ADE ABC

ADE ABC 

AD

DB
 = 

AE

AC

6

12x
 = 

2

16

x

x2  = 4   x = 2 

Ex.44  ABC   D  E   AB  BC 

DE AC   AD : DB = 3 : 2 

ACED   BED 

Soln.
B

A C

D E
2

3
5

 BDE   BAC 

B = B ( )

BDE = BAC  (DE AC)

BED = BCA  (DE AC)

   BDE    BAC

  

 = ( )2

BDE

BAC




 

  = 

2
BD

BA

 
    = 

2
2

5

 
    = 

4

25

 BDE  = 4

  BAC  = 25

 ACED  = BAC  –

BDE = 25 – 4 = 21

BED 
=

21

4

EX. 45  P, AB 

AP : PB = 4 : 3, PQ, AC  QD, CP 

 ARC  ARC 90      PQS 

PSQ 90    QS 

AP : PD ?

C

A B

Q
R

S

P D

Soln: PQ , AC   
AP

PB
 = 

CQ

QB
 = 

4

3

 AP = 4x  PB = 3x.

QD , CP  
PD

DB
 = 

CQ

QB
 = 

4

3
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PD 4

PD DB 7




PD 4

PB 7


 PD = 
4PB

7
 = 

12

7

x

 AP : PD = 4x : 
12

7

x
 = 7 : 3

Ex.46  BC = 12 cm, DB = 9

cm, CD = 6 cm  BCD  = BAC ADC 

 BDC ?

B

A

C

D

6
9

12

Soln: BAC   BCD , BCD  = BAC , B
   BDC  = BCA . 

AB

BC
 = 

AC

CD
= 

BC

BD
   AB = 

2
BC

BD
 = 16

 AD = 7,

, AC = 
BC CD

BD


 = 8

ADC  = 7 + 6 + 8 = 21, BDC  

= 27,

 = 
7

9

Ex.47  ABC  BE  CF  O 

  OEF  ABC 

Soln. F  E,  AB AC  , FE || BC.

OFE OBC 

A

B C

EF

O

OFE 

OBC 




 = 

2
FE

BC

 
   = 

2
FE

2FE

 
   = 

1

4

 OBC   4 ABC  

OFE 1

ABC 12






Ex.48    AG : GD = 3 : 4 

BD : DC = 4 : 7  AE = 12   EC 

A

B C

E

D

G

Soln.  DF  BE 

A

B C

E

D

F
G

12

ADF , GE || DF ,

AG

GD
 = 

AE

EF
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3 12
EF 16

4 EF
  

 EF = 16 

, BEC , DF || BE

BD EF 4 16
FC 28

DC FC 7 FC
    

EC = EF + FC= 16 + 28 = 44 

Ex.49  PQR ,

S, PQ QR = 20 , SQ

= 16 , RS = 8 QRS  = QPR

 PRS 

P

QR

S

20

8
16

Soln. P

QR

S

20




8
16

x




 : 

 RSQ PQR ,

QRS  = QPR =   Q  

( )

RSQ ,   

PQR    

PR

16 8
PR 10

20 PR
  

   

20 16
9

16 20
  


x

x

PRS PR RS PS  

 = 10+ 8+9 = 27 

PQR RSQ 

1

2

P 20

16P


1P 5

44 4


P
1
 = 55

PQR = 55 

PR +PS = 55 – 16 – 20 = 19

PRS = 19 + 8 = 27 

Ex.50 ABC  F   E  AB  AC 

G, ABC   P, Q  R 

EF, FG  GE PQR ABC  

Soln.
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EFG 1

ABC 12






P, Q,  R  EFG 

PQR 1

EFG 4






1
PQR =  EFG  

4

1 1
= ABC 

4 12

  

  

PQR 1

ABC 48






Ex.51 AB = 18 , BE = 6 

CD = 11  AED ACB, 

AD 

A

18

6
D

11

B

E C

Soln. A

18

6

D

11

x

B

E C

AED  ACB

AED ACB    

A A  

ADE ABC    

24

18 11

x

x
 



x2 + 11x = 18 × 24

x2 + 11x – 18 × 24 = 0

x2 + 27x – 16x – 18 × 24 = 0

x (x + 27) – 16(x + 27) = 0

(x + 27)( x –16) = 0

x = 16 

1. 1.

2. 2.

3. 3.

 : 

Ex.52  ABC D,  AB 

AD : DB = 1 : 3 E AC 

AE : EC = 3: 1 / O,  DE 

BOC 

Soln. OAC OCE OAE  

1 : 3 1 : 3 

OCE   = K 

OAE   = 3K

O, OE  AO, ADE 

 ADO = AOE = 3K

AOD   BOD

BOD 3 3K 9K  

1
1 3 sin A

ADE 3 6K2
1ABC 16 32K

4 4 sin A
2
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, BOC  = ABC  – AOB

 – AOC = 32 K – (9K + 3 K) – (3K +  K) = 16 K

BOC ABC

A

B C

D

E

1
3

3

1
9 K

K

3K
3K

16 K

Ex.53  PQR , A   PQ 

QR   M  AM 

RN PQ  N 

 PQR 

 NQM 

Soln.
P

Q RM

N

A

 A, PQ  AR,PQR 

 AQR  =APR  = 
1

2
 PQR 

   ...(i)

 AM || RN

  AMR  =  AMN 

 AQR  =  AQM  +  AMR 

   =  AQM  +  AMN 

        AQR = NQM 

(i) 

        
1

2
 PQR  =  NQM 

 NQM  =  
1

2
 × 2= 1

Ex.54  , PQ = QR = RS = ST = TU =

UV= VP   SPT  

T

R

V

QUS
P

Soln : T

R

V

QUS
P

2x

x
x

x

2x

2x2x 3x x
x

PQ = QR = RS = ST = TU = UV = VP

 QPR  x

 QRP PQ QR  x

  VUP UV VP  x

TVP VUP VPU 2      x x x …(1)

RQS QRP QPR 2     x x x  …(2)

(

)

 UTV UVT 2 TU UV     x  …(3)

 RSQ RQS 2 QR RS     x  …(4)

TUS UPT UTP 2 3     x+ x x  …(5)

(

)
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 TSU TUS 3 ST TU     x …(6)

TRS RSP RPS 2 3     x+x= x

,  TRS RTS,     SR = TS.

RTS 3  x …(7)

, PTS TPS PST 3 2 3 7 180        x x x x

3 2 3 180x x x   

180
25.7 26

7


    x

-23

 : 

A

B C
D

a

h
a

b/2 b/2

AB = AC

, BC 

BCAD 

,  BD = CD          (AD = )

2
2AD

4

b
a  = 

2 24

4

a b

 = 
2 2

2 21 4
4

2 2 4

a b b
b a b


   

B
90°90°

C
D

A

ABD   ADC

, BD = DC

EX. 55 PQR 

 PQ   PR  QR 

S  PS = PT,  QPS  = 30°.

RST

P

Q R

T

S

Soln. P

Q R
S




 
T




 PST = PTS =   & Q R α   

P 30º 180º 2β   

PQR

(30° + 180° – 2 ) + 2  = 180°

  –   = 15°,

 RST STP 

 RST     –   = RST = 15°

Ex.56 ABC  AB = AC  D,  BC 

AB = 17 , AD = 15  , CD = 4 

BD 

Soln:

A

B C
D

17 17

15

x 4

 ABD  ACD   
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2 2 217 4 15
cos

2 17 4

 
 

 
  

2 2 217 15

2 17

 


 
x

x

280 64

4

x

x




2 20 64 0x x  

  16 4 0x x  

BD = x = 16 

 4x

Ex.57  ABC   AB, BC AC 

12, 18  20  D, AC 

 AB = DB.

A

B

C
D

AD : DC 

Soln. B

18
12

12

C A
ED

x x

 BEAC

ABD 

 DE = EA = x ( )

BDE    BE2 = 144 –  x2

BCE    BE2 = 324 – (20 – 2x + x)2

144 – x2 = 324 – (20 – x)2

 x = 5.5

 AD : DC = 11 : 9

Ex.58 ABC   D  E  AC  BC 

DE, BC  DE = 18 

CE = 5  tan B=3.6 AC CD 

(a)
BC

2CE
(b)

CE

2BC

(c)
2CE

BC
(d)

2BC

CE

Soln.

A

B C

D

EN 5

18

tan B=3.6

CDE

18
tan C= 3.6 tan B

5
   

, B C  

 ABC 

AN BC 

 BC 

BC
BN NC

2

     

ANC CDE
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AC

CD
=

NC

CE
=

BC

2CE

AC

CD
=

BC

2CE

Ex.59  BC = 12 

AB = AC = 10 

PQRS 

PS  BC PQ = SR = y   QR

= PS = 2x 
3

4

y
x

Soln :

A

B C

y y

P S

RQ 2x

2x

10

12

6 6

8

N

10 10

ABC  AN BC

BN = NC = 6 

2 2AN AC NC 100 36 8    
PN = NS = x

SC = BP = 
12 2

2

x
 = 6 – x

AN BC RS BC ANC RSC

ANC RSC  

AN NC

RS SC
  

8

y
 = 

6

6 x

6 – x = 
3

4

y
   x + 

3

4

y
 = 6

Ex.60 ABC 

GHED  HE = 6 

F, BC AF = 24 

Soln.
A

B C
G H

ED

12
6

24

F x 6 – x

6

AFC EHC

AF FC

EH HC
 

24

6
 = 

6

6 x

   6 – x = 
3

2

   x = 4.5

GH = 2 × x = 2 × 4.5 = 9   HE = 6

 = GH × HE = 9 × 6 = 54

-24

 : 

 a CABCAB

  60CBA

A

B C

a a

a/2 a/2

r
G

R

D

AD = 
3

4 2

a
h a a

2
2

= –

(i)  
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(ii)  =  =   =

 = 
3

2
a

(iii)  R R
2sin A 2sin 60 3

a a a
   



(iv)  
2 3

a
r r

s


  

(v)
R 2

1r


(vi)

2

2

R 4

1r


 



(vii)  p = 3a s = 
3

2

a

(viii) 
23

 
4

  a
1

sin60
2

a a
       

(ix) ABC D 

p
1
, p

2
  p

3 
  AB, BC  AC 

ABC ADB, 

BDC ADC 

2
1 2 3

3 1 1 1

4 2 2 2
a ap ap ap    

2
1 2 3

3 1

4 2
a a p p p    

A

B C
a

p1

p2

p3

D

1 2 3

2

3
a p p p    

Ex.61 

2 3 , 3 3 5 3

Soln.  2
2 3 3 3 5 3

3
a   

2
10 3

3
 

  = 20

 = 
23

4
a =

3
20 20

4
  = 100 3

Ex. 62 ABC 

  XY   BC, XP  AC   YQ AB

 XY + XP + YQ = 40  PQ 

Soln.
A

B C

YX

QPb c

a a

a

c
c

b
b

A B C 60      

XY || BC AXY ABC 60    

AYX ABC 60    

 , AXY 

 AX = XY = AY= a ( )

, BXP  CYQ 

 BX = BP = XP = b ( )

 CY = YQ = QC = c ( )

 = 3 × 30 = 90

 AB + BC + CA = 90

 (a + b) + (b + PQ + c) + (a + c) = 90

 2 (a + b + c) + PQ = 90 (XY + XP + YQ = 40)

 2 × 40 + PQ = 90  (a + b + c = 40)
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PQ = 10 

-25

:  < 90°

ABD ACD

 
22 2 2 2h c a x b x    

2 2 2 2 2
2c a x ax b x    

2 2 2 2c a b ax  

c2, a2  b2 

A

B C
D

bc
h

a x – x
a

 1. c2 < a2 + b2  b2 < a2 + c2    a2 < b2 + c2

 2.

eg.  6, 7  8 

Soln. (82) < (62) + (72)

64 < 36 + 49

-26

 :  > 90°

(  90° )

( )2 > (
1
)2 + (

2
)2

c2 > a2 + b2 b2 > a2 + c2 a2 > b2 + c2

A

B
C 

b 
c 

a 

Ex.63 ABC C , A  B 

BC  AC 

D  E   AB = AD = BE 

ACB ? 

Soln:
A

B

CD

E

F

G

AB = AD BDA ABD    

AB = BE BAC AEB     

DAF 2 & EBG 2     

(AD  BE )

 ACB , ADC   BCE

, ACB 3 3       

 ACB  

3 180    
180  
36  

ACB 3 108    

Ex.64  ABC  x 

P AP

(a)
3

3

x
(b)

3

6

x

(c)
5 3

6
(d)

2 3

6

x
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Soln.

A

B C

P

D

PA = 
2

3
 AD = 

2

3
 × 

3

2
x = 

2 3

6

x

-27

 :     90° 

C 90    , AB2 = AC2 + BC2

c2 = a2 + b2 ( )

(i) =  
1

2
 ab

(ii) R
14 2

4.
2

abc abc c

ab

  


R
2

 
c

A

BC

b c

a

(iii)

1

2

2


  

   

ab
ab

r
a b cs a b c

2 2

( )

( ) ( ) ( )

   
  

     
ab a b c ab a b c

r
a b c a b c a b c

2 2 2

( ) ( )

2 22

     
  

  
ab a b c ab a b c a b c

aba b ab c

(iv)  
2

a b c
r

 


2 2

a b c
r


  R

2
 

a+b

R
2

a+b
r  

(v)   2 R r a+b

R

RR

A

B C
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 = R    ( )

 ABC 

2
. .

2 2

             
a+b c a+b c c

r.s= s= s

. ( ).
2

    
a+b c

= c s= s c s

(vi) ( ). = s c s  c 

Ex.65 ABC B 

BD  l B  2 : 1 

  ABC 

Soln.

30°

60°
B

A

C

D
l l

60°

60°

l

BD = CD = AD = l

, DBC DCB 60 ( BDC 60 )       

BDC 23

4
  l

ABC = 2 × BDC 

23
2

4
l  23

2
l

(BD 

)

Ex.66 PQR , Q 90   , S,  PR 

QS 117 , PQ  QR 

PQR 

Soln.

Q

P

R

a

b

S

117

117117

 QS 117  , PS = QR = 117

PQ + QR = 30

a + b = 30

 22 2
2 117 468a b  

 2 2 2 2a b a b ab   

900 468 2ab   2ab = 432

ab = 216

 = 
1

2
ab  = 

1
216

2
 = 108 2

2 : 

PQ QR PR 30 2 117
15 117

2 2

  
   s

PQ QR PR 30 2 117
15 117

2 2
r

  
   

      2215 117 . 15 117 15 117r.s=     

= 225 – 117 = 108 2
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Ex. 67

Soln.

B

A

C

a

b

S

56

5656

112

 22 2 112a b 

2

a b c
s

 


112
120

2

a b 
      a + b + 112 = 240

a + b = 128

 2 2 2 2a b a b ab    

   2 2
128 112 2ab 

   2 2
2 128 112ab  

240 16
1920

2


 ab

 
1

1920 960
2

  

 2 : , s = 120  c = 112 

   120 120 112 960     s s c

Ex.68 ABC  B   AB = 18 

BC = 24 G BG 

Soln.

B

A

C

18

24

D

15

1515

30

G

   2 22
AC 18 24 

AC = 30  

B

A

C

D

G 

2BD
BG

3
G

, AD = CD = 15 , BD = 15 

 2 : 1 

, BG : GD = 10 : 5

BG = 10 

Ex.69  ABC  I 

AIB , BIC   AIC

Soln.

C

A

B

1 rI

1

r

r

2

1
AIB 1

2
    r

1

2
r

1 1
BIC 1

2 2
     r r

1 2
AIC 2

2 2
     r r

AIB : BIC : AIC = 
1 1 2

: :
2 2 2

r r r

    1:1: 2

1:1: 2  
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Ex.70 ABC, C 

I AIB
 ABC  

Soln.

C

A

B

1 rI

1

r

r

2

1 1
AIB AB 2

2 2
       r r

1 1
ABC AB AC 1 1

2 2
       

2

a + b – c
r = = 

1 1 2

2

 


2 2

2



1
2

AIB 2
1ABC

1 1
2

 


  

r
 

 

 2 2 2

2




=
2 2

2

 2 1

1




Ex.71 ABC  B 

AB, BC  AC F, E

D BD, AC 

AF  FB 

Soln. I BI  ID, AC 

BD AC

BID 

ABC 

A

CB

F

E

r
r

r

I

1

2
D

1

AB & IE BC  ,  = IE = BF = r

2

a b c
r

 
 = 

1 1 2

2

 
 = 

2 2

2



AF 1

FB

r

r




2 2
1

AF 2 12

FB 2 2 2 2 2 1

2




  
  

A F 2 1

FB 1




-28

 

1 : 2  : 3  

 -29

A

B C

F E

b D b

a

a

AD2 = b2 + 4a2

CF2 = a2 + 4b2

, AD2 + CF2 = 5(a2  +  b2)

=  2 2 25 5
4 4 AC

4 4
 a b

2 2 24 4 ACa b   

 2 2 24 AD CF 5AC 
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Ex.72 ABC , AC = 5 AD

= 
3 5

2
 CF 

Soln.

B

A

C

F

D

 
2

223 5
4 CF 5 5

2

  
       

245
4 4CF 125

4
  

4CF2 = 125 – 45

2 80
CF

4
 = 20  CF = 2 5

Ex.73  MNO 

MP OQ 

MNO 

M

ON

Q

P

Soln.  2 2 25 5
MP QO MO 20 20 500

4 4
     

Ex.74 ABC B 

 D AB AC 

P Q 

AP = a AQ = b  PAD =

15° sin75° 

(a)
2

3

a

b
(b)

3

2

a

b

(c)
3a

b
(d)

2 3

b

a

B

A

C

a

D

15°

b

P
Q

30°

Soln. AB = BC BAC BCA 45     
PAD 15 DAQ 30 & PDA 75        
DAQ

2
cos30 AD

AD 3

b b
   

PAD

3
sin 75

2AD 2

3

a a a

b b
   

-30

B 

BD AC 

A

B C

D

(90° – 
)



303

(1). 2BD CD.AD

–

B 90    & BD   AC

BDC

tanθ  = 
BD

CD
…(i)

ADB

  BD
tan 90 θ cot θ = 

AD
   …(ii)

(i)   (ii)  :-

BD BD
tan θ.cot θ 1 .

CD AD
 

BD2 = AD. CD

(2).
AB.BC

BD
AC



 –

B 90    & BD   AC

BC  AC 

AB BD 

1 1
ABC = .AB.BC .BD.AC

2 2
 

 AB.BC
BD

AC


Cos, Sin  tan 

Ex.75 DEF  E  EGDF 

DG = 8  GF = 2 DE EF 

G

FE

D

2

8

Soln.
D

G

FE

2

8










DEG DG 8
4

EGF EF 2


  


 

 

 DEG   EFG 

2

2

DEG DE DE
4 2

EFQ EFEF


   


 

 

-2

  
EG

EGF , tan EG 2 tan
2

       …(i)

 

DGE , tan(90º ) cot

EG
EG 8cot

8

    

  

 

…(ii)

(i) (ii) 

22 tan 8cot tan 4    

DE
tan 2 ( DEF )

EF
     

Ex.76 ABC  B 90   , AB = 6  BC = 8

  BD, AC   CD, AD  BD 

.

Soln.

A

B C

D
10

x

6

8



304  Play with Advanced Maths

2 2AC = AB BC 10 

BDC , cos θ  = 
8

x

ABC  , cos θ  = 
8

10

 
8

cosθ 6.4
8 10

   
x

x

CD = x =  6.4 

AD = 10 – 6.4 = 3.6 

ABC  = 
1

2
 × AB × BC   = 

1

2
 × BD × ACAC

AB × BC =  BD × AC

6 × 8 = BD × 10

6 8

10


 = BD   BD = 

6 8

10


 = 4.8 

Ex.77   ABC,  B 

AC AF = 11 

EC = 13  AB BC  G D 

 DEFG 

A

B C

G

D

E

F

11

13

Soln. A

B C

G

D

E

F

11

13

x

x

(90°– )

 DEC , tan θ
13

  
x

…(i)

     AGF ,   tan(90 θ) cot θ
11

    
x

…(ii)

(i)  (ii) 

tan θ .cot θ  = 1 = 
13

x
 × 

11

x

  DEFG 

x2 =  13 × 11 = 143 

Ex.78 ABC , B   BD

  AC  AC = 14  BC = 12

   CD 

Soln.

A

B

C
D

12

x
14

BDC , cos θ  = 
12

x

ABC , cos θ = 
12

14

 cos θ 
12

x
 = 

12

14

x = 
12 12

14


 = 

72

7

CD = x = 
2

10
7

Ex.79 ABC B AD = 6 D,

 AC  BD 

A

B

D

C
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Soln. A

B C

D

 AC 

 B AD, DC BD 

  BD = AD  = DC = 
1

2
 × 6 = 3 

Ex.80 ABC , AX = AD  CY = CD  

XDY

CYB

A

X

D

Soln.  ADX = AXD = 

XAD = 180° – 2

 CYD = CDY = 

DCY = 180° – 2

XAD + DCY = 90°

180° – 2  + 180° – 2  = 90°

  +   = 135°

XDY = 180° – (  +  )  = 45°

A B 

C

D h1

h2

E

-31

A + B + C + D = 360°   

-32

   = 
1

2
 (h

1
 + h

2
). AC

ABCD  =  ACD  +  ABC 

(  )

-33

 ABCD 

A B 

C

D

o

(i) AB + CD = AD + BC

(ii)  O  

α β 180     γ δ = 180°

-

A B 

C

D
O P

S

R

Q
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I.

SC = PC …(i)

QB = PB …(ii)

QA = AR …(iii)

DS = RD …(iv)

SC + QB + QA + DS = PC + PB + AR + RD

(QA + QB) + (SC + DS) = (PB + PC) + (AR + RD)

  AB + CD = AD + BC

II. OCS OPC

OC = OC ( )

OSC OPC = 90°    (CP  CS ).

CS = CP

OCS OPC  

A B 

C

D
d

d
c c b

b

aa

S

R
P

Q

O

 SOC POC = (let)a  

, POB QOB = (let)b  

QOA ROA = (let)c  

ROD SOD = (let)d  

a + a + b + b + c + c + d + d = 360°

2 (a + b + c + d) = 360°

a + b + c + d = 180°

(a + d) + (b + c) = 180°        α +β  = 180°

(a + b) + (c + d) = 180°       γ δ = 180°

Ex.81  ABCD 

  AB = 7  CD =

3  BC = 8.5  AD 

Soln. AB + CD = AD + BC

7 + 3 = AD + 8.5

AD = 1.5 

Ex.82 ABCD  O 

AOB   115°  COD

Soln. AOB COD 180   

COD   180° – 115° = 65°

 :

-34

(i)  -

D

A

C

B
l

bO

I.  (P) = 2 (l + b)

II.  = l × b

III. AB = CD = l  & AD = BC = b

IV. A B C D 90        

V.

90° 

 α β . 2 2AC BD l b  

VI. OAB, OBC, OCD    OAD

VII.  P 

AP2 + PC2 = BP2 + PD2

D

A

C

B

R

Q

y

x

P
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 – APB ,-

PQ2 = AP2 – AQ2 = PB2 – QB2 …(i)

DPC

PR2 = PC2 – RC2  = PD2 – DR2 …(ii)

(i)  (ii) 

AP2 + PC2 – RC2 – AQ2 = PB2 + PD2 – DR2 – QB2

 
QB2 DR2

2 2 2 2AP PC PB PD  

Ex.83  ABCD P 

PA = 4, PD = 5, PB = 8,  PC 

Soln. AP2 + PC2 = PD2 + PB2

16 + PC2 = 25 + 64

PC2 = 73

PC = 73

Ex.84 ABCD AB  AD 

 P  Q PAQ, CDQ

 PBC  BP 

 AP 

Soln. , AP = x, AQ = y    QD = z, so BC = y + z    CD = x

+ 2

 

D

A

C

B

Q

P

x + 2

z

y
y + z

x 2 cm

PAQ = PBC = CDQ

   1 1 1
.2 2

2 2 2
xy y z z x   

xy = 2y + 2z = zx + 2z

 (2y + 2z = zx + 2z)

2y
z

x
 

 {xy = z (x + 2)}

z 

   22
2 2 2

y
xy x x x

x
    

x2 – 2x – 4 = 0

x = 
2 4 16

2

 
= 1+ 5

AP = 1+ 5

Ex. 85 ABCD  AB P  Q

AP : PQ : QB = 3 : 4 : 5 PQC

ABCD 

Soln. 
D

A

C

B

h

QP3 4 5

1
PQ

PQC PQ 4 12

ABCD AB 2AB 2 12 6

 
   

 

h
  

 h

Ex.86 PQRS VTR 

 PQRS 

RS = 22, SV = 6, PT= 16   VP = 2

VT VR (A  B) 

22

6

2

16

S R

QP
A

B

T

V

Soln. TQ = 22 – 16 = 6  RQ = 8

TR2  = 82 + 62
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TR = 10

A  B  VT  VR 

, TR = 10 , AB = 
1

2
×TR = 5

Ex.87 ABCD, O 

 AB  BC

ABCD

π : 3

AE, CD E 

OAB EAD   , AE : AD 

A

D C

B

E

O

Soln.

o

180° – 2

A

D C

B

E

EAD OAB   α

AOD, AOB, OBC   DOC

OAB  =   21 1
. . .sin 180 2 sin 2

2 2
r r r    

 = 
21

sin 2 4
2

r  

22 sin 2r 

3




2

2 32 sin 2

r

r

 


  

3
sin 2 sin 60

2
   

2 60    30  

AD
cos30

AE
  

3 AD

2 AE
  Sec30°

AE 2

AD 3


-35

(ii)  :

A B

CD a

a a

a

r R

r

I. AB = BC = CD = DA = a

II. A B C D 90        

III. 90° 

 AC = BD = 2a

IV.  r = 
2

a

V. R = 
2

2

a
 = 

2

a

VI. = 

2

2

1

2R

r




Ex.88  ABCD X,  CD 

DX = DO 
DOX

XOC




O, AC & BD 

A B

CD

O

X
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Soln.  

A B

CD

O

X
45°

DXO 2  + 45° = 180°

2  = 135°

  = 67.5

XOC 90 90 67.5 22.5       

DOX 67.5 3

XOC 22.5 1


 



Ex.89 ABCD  AB   K L 

AO = AK  BO = BL 

LOK =  tan 

Soln.

A

D C

BKL

45° 45°

O

AOK  , 45 2 180   

2 135    67.5  

BOL , 45 2 180    

2 135    67.5  

LOK , 180     

135 180 45       

tan tan 45 1   

Ex.90 ABCD   BEC 

 CE BD O 

BOC

Soln.

A B

CD

60°E

60°

60°
O

BEC 

BEC = BCE = CBE = 60°.

  CBD = 45°

 BOC 

BOC = 180° – OCB – CBO

= 180° – 60° – 45° = 75°

,

CBD = 45°

, OBE = 60° – 45° = 15°

 BOC = CEB  + OBE

= 60° + 15°  = 75°

Ex.91 ABCD  A

 D  BC 

A B

CD

Soln.

r

O

A B

CD

E
(10– )r

5

 O 

OEAD

AE = ED = 5

r 

, OE = (10 – r)

AEO     AEAE2 + EO2 = AO2
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52 + (10 – r)2 = r2

,  r = 6.25

-36

(iii)  :

 

A B

CD
l

l

h1

b
b

h2

O

I. AB | | CD  BC | | AD

II. AB = CD   BC = AD

III. A C    B D  

IV. A B B C C D D A 180            

V.

90º 

VI.  =  ×  = 1 2l h b h  

VII.

ABD = BCD = ABC = ACD  = 
1

2
 ABCD

1
bsin 2

2
l   bsinl 

,  = 

VIII.     

2
2

d

1
2

d

A B

CD

O

  AOB, BOC, COD & DOA   

1 21
sin 4

2 2 2

d d
    

1 2

1
sin

2
d d  

,   = 

IX.    2 2 2 2AC BD 2 AB BC  

 2 2 2 2
1 2 2d d l b  

Ex.92 

Soln.  = 1 2l h b h  

1

2

h b

h l
 

2

20 2

3h


h
2
 = 30 

Ex.93  

(a) = 1 (b) > 1

(c) < 1

(d)

Soln.

b

l

b

 > 

       

b

l

lb
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b

l

lb sin

 θ 90° sin θ

K
sin θ

 
lb

lb

1
sin θ 1

K
    ( sin θ  )

1 < K

K > 1

 :37

   ABCD  P  Q  CD

 BC 

A B

CD
P

QO

1

2

3

2

8 

 AC 

AQ, ABC

ABQ = 
1

2
( ABC ) = 2

 AP, ADC

ADP  = 
1

2
 ( ADC ) = 2

BCD  P  Q  DC BC 

PCQ =  
1

BCD
4

  = 
1

4
× (4) = 1

 APQ  = ( ) –

[( ADP ) + ( ABQ ) + ( PCQ

)]

= 8 – (2 + 2 + 1) = 3

,

APQ  :  ABCD  = 3 : 8

Ex.94 ABCD  P  Q 

BC  CD ABC

APQ

Soln.

A B

CD
Q

P

ABC  = 12 

ABCD 24 

APQ  = 
3

8
 ( )

            = 
3

8
 × 24 = 9

Ex.95 ABCD E  F 

AB  CD DE  FB, AC 

X Y AC =

15 XY 

A

D F C

BE

X

Y

Soln. EB DF XE||BY&FY||DX 

AYB  E,  AB 

AX = XY = a ( )

 CXD  F,  CD 
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CY = XY = a ( )

 AC = AX + XY + YC = 3a

15 = 3a

a  = XY = 5

1
XY = AC

3

Ex.96 ABCD AB 

E AB = BE, D

E BC P 

 BC = 15 PC 

A

D C

B

P

E

Soln. B, AE  PB || AD AED

EPB EDA

1 1
BP AD = BC

2 2
  (  BC = AD)

AD = BC = 15

BP = PC = 
15

2
 = 7.5      (P , DE )

Ex.97 ABCD  E 

 ADE  = 6 

AEB  = 10   BEC 

 8 DEC 

D

A

C

B

?
6

10

8
E

Soln.

D

A

C

B

y
E

x

l

b

l

b

h = x + y

ABCD  = l (x + y)

  ABE  + DEC  = 
1

2
 × l × x + 

1

2
 × l × y

= 
1

2
 l (x + y)

 ABE  + DEC  = 
1

2
( ABCD )

......(i)

 BCE  + ADE  = 
1

2
( ABCD )

......(ii)

,

(i) (ii) 

-38

 ( ABE + DEC)  =   ( BCE + ADE)    

10 +  CDE  = 8 + 6

 CDE  = 14 – 10 = 4 

Ex.98 ABCD 

 OAB 19 2  OBC

D

A

C

B

O
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Soln.

D

A

C

B

O

a E

a
b

b

 A C BD E 

     

  OE  BE OAC   ABC

 OAE  =    OEC  = a ( )

 AEB  = EBC  = b ( )

        OAB  = OAE  + AEB 

                  = (a + b)

,

 OBC  = OEC  + EBC 

= (a + b)

ABCD 

BD O 

OAB  =  OBC  

OBC  = 19 2

Ex.99 ABCD   E  F 

ABD   BDC  EF 

AC = 12 .

Soln.

A

D C

B
 2    :

   1
 

 1    :
   2

E

F
O

AC = 12 , , AO = OC = 6 

 ABD 

AO 

AE

EO
 = 

2

1

1 1
EO AO 6 2

3 3
    

 BCD ,

CO 

CF

OF
 =  

2

1

1 1
OF OC 6 2

3 3
    

EF = EO + OF = 2 + 2 = 4 

AC 12
EF EF 4

3 3

      

Ex.100ABCD A   C  

 DC  AB 

 Q  P  A  = 50°

P Q 

Soln.

A

D C

B

25°
25°

25°
25°

Q

P
25°

25°

A C 50    

 AQ  CP 

    DAQ = QAB = 25°

   DCP =   BCP = 25°

(  DC   AB )

  CPB =PCD = 25° (  )

 DQA = QAB = 25° ( )

P + Q = 25° + 25° = 50°
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Ex.101  2 : 7 : 2 : 7

(a) (b)

(c) (d)

Soln.

A

D C

B

O

2x 7x

7x 2x

 2x, 7x, 2x & 7x

  2x + 7x + 2x + 7x = 180°

    x = 20°

40°, 140°, 40° & 140°

180º 

 AOB 

AC, A 

AOB  90º 

90° 

  

-39

(iv) :-

A B

CD
d2/2 90°

d1/2
O

ha
a

a

a

I. AB CD  & BC AD

II. AB = BC = CD = DA = a

III. A C   & B D  
IV. A B B C C D D A 180            

V.  90° 

VI.  = 4a

VII.  = a × h = a2 sin  = 
1

2
. d

1
d

2

VIII. DOC , (OD)2 + (OC)2 = (DC)2

2 2
21 2

2 2

d d
a

          

   2 2 2
1 2 4d d a 

Ex.102 

Soln.  = 4a = 150   2a = 75 

4a2 = 2

1d + 2

2d       2 22

1 22a d d  

(75)2 = (50)2  + 2

2d

 (75)2 – (50)2 = 2

2d

2

2d  = (75 + 50) (75 – 50)

= 125 × 25

= 25× 25 × 5

2 25 5d 

 = 
1

2
 d

1
d

2 
 = 

1

2
 × 50 × 25 5

= 625 5  2

Ex.103 sec

2 tan

Soln.  = 4a = 2 tan 2 tana  
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4a2 = d
1

2 + d
2

2

(2a)2 = d
1

2 + d
2

2

2tan   = d
1

2 + d
2

2 …(i)

d
1
 + d

2
 = sec     ( )

d
1

2 + d
2

2 + 2d
1
 d

2 
= 2sec 

2d
1
 d

2  
= 2 2sec tan  =1

d
1
 d

2  
= 

1

2

 = 
1

2
d

1
d

2
 = 

1

4

Ex.104ABCD C 

AD  AB  Q P 

QD = 
1

2
AB  AB PB 

A
B P

CD

Q

Soln.

A B P

CD

Q

a

2a

2a

2a

2a

6a
4a

QD DC

AQ AP


QD 1 DC

AQ 3 3 AP

a

a

 
    

AP = 3DC = 3 × 2a = 6a

, BP = 6a – 2a = 4a

AB

PB
 = 

2

4

a

a
 = 

1

2

-40

(v) 

A B

CD

h
O

I. AB CD

II.  = 
1

2
 × h (AB + CD)

III.
OA OB

OC OD


IV.  :–

  AC2 + BD2  = AD2 + BC2 + 2 × AB × CD

Ex.105ABCD   BC AD  AB =

9 , BC = 12 ,  CD = 15   DA = 20 

Soln.

A

B C

D20

9 15

12

AC2 + BD2 = AB2 + CD2 + 2 × BC × AD

= 81 + 225 + 2 × 12 × 20

= 786 2

-41

:

A B

CD

h O

NM
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I. AB CD   AD = BC

II. AM = NB  MN = CD

III.   AC = BD

Ex. 106

 
2

11
 

Soln.

A B

CD

h=8
O

NM

6 6
7 a

28

22

4  = 16a

8

h = 
2

11
 × (7a + 4a) = 

2

11
 × 11a  = 2a

  = 
1

2
 × h (AB + CD)

        176 = 
1

2
 × 2a (11a)

            176 = 11a2

    a2 = 16    a = 4

,  h = 2a = 2 × 4 = 8

 AB = 7a = 28 & CD = 4a = 16

MN = 16 , AM = NB = 6

 AN = 6 + 16 = 22

AC2 = CN2 + AN2 = 82 + 222  = 22 ( 42  + 112)

AC = 2 2
2 4 11

AC = BD = 2 137

Ex.107ABCD AB = CD

AD BC AD = 5  BC = 9 

 35 2  CD 

Soln.

B

A D

C

9

5

h h

2 2 M

  = 
1

2
h (AD + BC)

35 = 
1

2
 × h × 14

h = 5

CMD

CD2 = h2 + 22 = 52 + 22

CD2  = 29

CD = 29

-42

 :

I.

A

B C

D

O

O, 

II. A +C = 180° &   B +   D = 180°
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III. AB × CD + BC × AD = AC × BD

IV.  AOB   DOC ( )

OB

OC
=

OA

OD
   OB. OD = OA. OC

-43

:

A

B D

C

I. AC BD

II. AB = AD & BC = CD

III.  = 
1

2
× AC × BD ( 

90º 

1 2

1

2
d d  )

:-

:-

-44

:-

I.  = (n – 2) × 180°

  ,  n = 

II.   = 360°

-45

 – 

 n  a 

I.   = 
( 2) 180n

n

  

II.  = 
360

n



III.  = 

2

cot
4

na

n

 
  

E.g. - 

 = 

23

4

a
 cot 

180

3

 
    = 

23

4

a
×

1

3
=

23

4

a

IV.  R = 
2

a
cosec

n

 
  

V.  r = 
2

a
cot

n

 
  

VI.  = 
 3

2

n n

Ex.108 

172° 

 160º 

Soln. n 

(n – 2) × 180° = ( 5 × 172°) + (n – 5) × 160°



318  Play with Advanced Maths

180n – 360° = 860° + 160n – 800°

n = 21

2 : (5 8° 

20° 

360° 

360° – 5 × 8° = 320° 

 20° (320°/20° =

16) = 16 + 5 = 21

    (5)     x

172° 160°

8° 20°

 = 40° 360° – 40° = 320°

,,         x = 
320

20
 = 16

 = 5 + 16 = 21 

8°172°

160°

20°

 = 
( 3)

2

n n 
 = 

21 18

2


 = 189

Ex.109 

170º 

150º 

.

     6   x

170° 150°

10° 30°

 = 6 × 10° = 60° 360° – 60° = 300°

, x = 
300

10
30


 



 = 6 + 10 = 16

 = 
16 13

2


 = 104

-46

: n = 6, 

 OA = OB = OC = OD

= OE = OF = a.

120° 60°

A B

C

DE

F
O

   = 6 ×

23

4

a 23 3

2

a


-47

 :  n = 8   = a

  =  2 2 1 a2

 = 
 8 2 180

8

  
 = 135°

Ex.110  18  2 1

Sol.

  = 2  2 1 a2

18  2 1  = 2  2 1 a2

a2 = 9

a = 3
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Ex.111 1 : 2 

Soln.  = 
 2 180n

n

  

 n 

 2n 

 

 

2 180

2 2 180

2

n

n
n

n

  

    = 
3

4

 
 

2 2

2 2

n

n

 
 = 

3

4

8n – 16 = 6n – 6

2n = 10

 n = 5

 = n,   2n = 5, 10

 = 
 3

2

n n
  

 2 2 3

2

n n

= 
5(5 3)

2


  

10(10 3)

2



 = 5  35

Ex.112 

a 

b a b 

Soln.

a a

a

a
a

a

a

R  a

b

R =
 a R

3
 

b

, R = a = 
b

3
3b a 

2 2
 = 3b a

Ex.113  ABCDEF ACE 

ABCDEF 

Soln.

A

F

E D

C

B

120°
a

ABCDEF  = 6 × 

23

4

a
= 6 AA

 ABC  =  DCE  =  AFE 

 = 
1

2
 × a × a × sin120°

= 

23

4

a
= AA

ACE 

ABCDEF 


 = 

6A 3A 1

6A 2




Ex.114 ABCDE   BAE 
 CD  M  BCD

AM  P CPM  

Soln.  = 
( 2) 180n

n

 

=  
(5 2) 180

5

  

=  
3 180

5


 = 108°
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A B

C

M

D

E
P

54° 108°

54°

  ABC = 108° & BAF = 108°

, BAP = 54°  BCP = 54°

APC = 360° – 108° – 54° – 54° = 144°

, CPM = 180º – 144 = 36°

-48

:

1
2

3

5

4

2 + 5

3 + 4

1 +2 +3 + 4 + 5 = 180°

m 

 = (m – 4) × 180°

-49

 :

O 
r 

 = r  
2

r = ,  = 2 r

( )

( )

-50

 = 
2 r

360


 ×   (  )

l = r  (  ) (2   = 360°)

-51

 = 
2r

360


 ×   ( )

= 
1

2
r2   (   )  (2   = 360°)

= 
1

2
lr ( l = r  )

Ex.115 

Soln.

  = 45

45  = 
45

60


 = 

3

4



45 r

1.1 

 (l) =
2

360

r


 × 

1.1 = 2 × 
22

7
 × 

360

r


 × 

3

4

r = 84 
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 = 
2

1.1

r
 = 2 × 

22

7
 × 84 × 

1

1.1

= 480

-52

PQ = RS  PQ=RS

))

O

P Q

O

R S

-53

i.e., OD AB

 AB = 2 AD = 2BD

O

A BD

-54

AD DB OD AB.

O

A BD

-55

 OD AB   AD = DB

 O, 

O

A BD

-56

 AB = PQ  OD = OR

O

A BD

Q

P

R

-57

 OD = OR  AB = PQ

O

A BD

Q

P

R

-58
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AOB=2 ACB. 

O

A B

2

-59

O
A B

90
0

C

-60

 ACB= ADB 

O
A B

C D

-61

.

ACB= ADB 

  A, C, D, B   

A B

C D

-62

180°

DAB + BCD = 180°  

 ABC + CDA = 180°  

( )

A B

C
D

-63

AB = CD (or AB = CD)

( (

 AOB COD  

( )

O

A
B

C

D

-64

 CDE ABC  
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A

B
C

D

-65

( )

O

A BP

90
0

-66

  AP=BP

O

A

B

P

-67

AB  CD  (

E ) , 

AE×BE=CE×DE

O
A

BC

OD

A
B

C

D

E

E

-68

 PB A  B 

 PT  T 

2PA PB (PT) 

A

B

P
T

-69

(a)

  AB AC BC 

(b)

 AB AC BC 

A B

P

Q

C

A

P

Q

B

-70

  X  Y  r
1
  r

2

AB  CD  AB

= CD 

2 2
1 2 (  )r r 
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T

A

B

C

D

X Y

-71

X  Y  r
1
  r

2

 PQ  RS 

  PQ = RS 

2 2
1 2 (  )r r 

P

S

R

Q

X Y

-72

O 

(a)

(b)

 AOP BOP 

APO BPO  

O

A

B

P

-73

P O 

A B 

OP,  AB 

OP AB AC BC

O

A

B

P
C

-74

 BAT= BCA   

BAP BDA  

A

B

P

D

T

O

C

-75

A

B

O
2a

P
r

 AB = 2a

 =r

PA = PB = 2 2

ar

r a
(  AB =2a)
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Ex.116 AB 

P A B

(i) PA  PB 

(ii) PAB 

(iii) OAPB O 

Soln.

A

B

O

10

8
6

6

P

A

B

O
8

P

PA = 2 2

ar

r a  (  AB = 2a)

= 2 2

6 10

10 6



  = 
60

8
 = 7.5 = PB

OAPB  = 2 ×  OAP 

= 2 × 
1

2
 × AO × AP

= 2 × 
1

2
 × 10 × 7.5 = 75 

 OAB  = 
1

2
 × AB × 8 = 

1

2
 × 12 × 8

 = 48 

 PAB = OAPB  – OAB

= 75 – 48 = 27 

Ex.117 P 

PN AB 

PB  BN 

Soln.

x
14

P

A B

1090°

N

 PNB ,

cos   = 
10

x
…(i)

 PAB ,

cos   = 
10

14
…(ii)

(i)  (ii)  -

10

x
 = 

10

14
   x = 

50

7
 = 7

1

7

BN = 7
1

7
 

Ex.118 

AB  BD 

AD 

Soln.  1.

°–

A B
O

D
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ODB

cos   = 
OD 8

OB 13
 …(1)

AOD

cos (180° –  ) = 

2 2 28 13

2 8 13

x 
 

– cos   = 
64 169

2 8 13

2x 
  …(2)

(1)  (2) ,

8

13


 = 

64 169

2 8 13

2x 
 

–128 = 233 – x2

x2  = 361

x = 19

AD = 19 

 2 :

D

BA
O

8
13

E

OD BD OD AE|| 

AED = 90°
ODB AEB 

O , AB 

2 2BD = DE 13 8 105  

AE 2 OD=16 

,  2
2AD 16 105 19  

Ex.119 

Soln.

A

B C

QP

R6

6

8 8

x

x

r =
 4

s = 
8 6 6 8

2

x x    
 = 14 + x

r = 
s



4 = 
 14 6 8

14

x x

x

  


 ( )

16 = 
 

 2
14 6 8

14

x x

x

  


= 

6 8

14

x

x

 


3x = 14 +  x    x = 7

42 = 13x   x = 
42

13

BC = 6 + x = 6 + 7 = 13

AC = 8 + x = 8 + 7 = 15

 = AB + BC + CA = 14 + 13 + 15 = 42 

Ex.120 ABC 

ABC 

AB, BC  AC  P, Q  R 

AP 

Soln.

A

B C

RP

Qb

a

c

b c

a

12

10

14
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a + b = 10 …(i)

b + c = 12 …(ii)

c + a = 14 …(iii)

2 (a + b + c) = 36

a + b + c = 18

AP = a = 18 – (b + c)

              = 18 –12

, AP = 6 

Q.121

AB  AC  AB = AC = 6 

 BC 

Soln.

A

BC
N

O

6

h

6

5

 s = 
b c

2

a  
 = 

6 5 5

2

 
 = 8

  OAB  = ( )( )( )s s– a s – b s– c

   = 8 2 3 3    = 3 × 4 = 12      …(i)

 OAB  
1

BN AO
2

  

          …(ii)

(i)  (ii) 

12 = 
1

2
 × h × 5   h = 

24

5

h = 4.8

BC = 2 × 4.8 = 9.6 

Q.122  AB  AC CB

P  AP T 

AT = 5 PT 

Soln.

A

CB
P

x
8

8

5
T

180
°–

180°–

AB = AC

 ABC =  ACB =   ( )

 ABP = 180° –  ABC = 180° – 

  ATBC 

 ATB +  ACB = 180°

 ATB = 180° – 

,   ABP    BTAA

 ABP =  BTA = 180° – 

 BAP =  BATT ( )

 BPA =  TBA =   ( )

   ABP    BTAA

AP AB
=

AB AT


5

8

x
 = 

8

5

 PT = x  = 
39

5

Ex.123 A  B 

AB 

P Q PQ 
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Soln.

P

Q

A B

3
1

2 M
C

AB 3 2 1  

AB 1
AM

2 2
 

AP 3

PM = 2 2
PA AM

= 
1

9
4

  = 
1

2
35

, PQ = 2 × PM = 2 × 
1

2
35

       = 35

Ex.124 

Soln.

A

B

C1 C2

810
6

6

L

C
1
  C

2 
 AB 

C
1
A = 10 , C

2
A = 8  AB = 12 

  AL = 
1

2
AB = 6 

  C
1
AL 

C
1
A2  = C

1
L2 + AL2

 C
1
L = 2 2

1C A AL  = 2 2
10 6  = 64  =  8 

 C
2
LA 

C
2
A2 = C

2
L2 + LA2

 C
2
L = 2 2

2C A LA  = 2 2
8 6  = 28  = 5.29 

 C
1
C

2
 = C

1
L + C

2
L = (8 + 5.29)  = 13.29 

Ex.125 O R 

AB CD 

AB  CD p q

 AB, CD  CD 

 x x p q 

Soln.

4x
2x

p

O

q

x/2

DC

A B

F

x

E

R

R

  AEO ,

R2 = p2 + (2x)2 …(i)

 OCF

R2 = q2 + 

2

2

x 
   …(ii)

 (i)  (ii) 

R2 = p2 + (2x)2 = q2 + 

2

2

x 
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  p2 + 4x2 = q2 + 
4

2x

4x2 – 
4

2x
 = q2 – p2

15x2  = 4 (q2 – p2)  2 22
= –  

15
x q p

Ex.126 AB, O DOC

D

AB C 

BC = OD  BCD  = 20°,

AOD 

Soln.

r
r

rBA

O
D r

C20°

20°100°

40° 40°

r
60°

  BC = OD ( )  OD = OB ( )

BC = OB

 OBC 

BCO = BOC = 20° ( )

OBA = 20° + 20° (  OBC )

 OA = OB (  )

OAB = OBA = 40°

 AOB 

OAB + AOB + OBA = 180°

AOB = 180° – 40° – 40° = 100°

AOD + AOB + BOC = 180°

(DOC )

AOD + 100° + 20° = 180°

AOD = 60°

Ex.127 AB  

 ABCD  AC = 2 

BD = 2 CD 

2 2

BA

DC

8

x xNM

Soln.  CM  DN ,  AB 

CD = MN

AM = NB =  x ( )

DBN

cos   = 
2

x
…(i)

 ADB

cos   = 
2

8
…(ii)

 (i)  (ii) 

2

x
 = 

2

8
 x = 

1

2

,

CO = MN = AB – AM – NB

= 8 – 
1

2
 – 

1

2
 = 7 

CD = 7 

Ex.128 A

B

D

C

O

 AB   C 

D CD = BD, AB  CD , O 

 AOD = 45° 

ADC 

Soln.  AC  CB 

 CD = BD  DCB = DBC =  ( )

ACB 90º      ACD 90º  
ABD ACD 90º    
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   ABC (90º ) 2 90º      

OBC ,

45º 2 90º 180º 3 225º 75º         

 ADC  = ABC  = 2 90º 60º  
Ex.129 ED, AC 

 = 65° DEC 

A

B

C

DE

Soln.ABC = 90°  ABE = 90 –  EBC = 25°,

ABE = ACE = 25° ,

ACE = CED = 25° ( )

Ex.130 , PC = 9, PB = 12, PA = 18   PF

= 8, DE 

A

B

C

P

F
E

D

Soln.  PC × PB = PF × PE

 PE = 12 × 
9

8
 = 

27

2

 , PB × PA = PE × PD

  12 × 18 = PD ×
27

2
  PD = 16

, DE = PD – PE = 16 – 13.5 = 2.5

Ex.131

(a)
7π

6
(b)

3π

2

(c)
5

3


(d)

7

4



Soln.   r 

 = r × s, s = 
4 6 8

2

 
 = 9 

  = 9.5.3.1 = 3 15

3 15  = r × 9  = r = 
5

3
 

 = 
5

3



Ex.132 AP  P 

ABC PD,

BPC   BPD  = 25° 

ABP   APB   5:3 APB  

Soln. APB = PCB

D B
AC

P

 
ABP

APB




 = 
ABP

PCB




 = 
5

3

 ABP  = 5x PBC = 180° – 5x

 PCB = 3x

PD, BPC   CPB = 2×25º

= 50º

 PBC 

CPB + PCB + PBC = 180°

 50° + 3x + 180° – 5x = 180°

              x = 25°

APB = PCB = 3x = 75°
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-

1.  x 

(5 +12 )x °

3x
A B

C

(a) 18° (b) 20°

(c) 21° (d) 24°

2. BOC  

40° 31°
A B

C

DE

F

o

(a) 101° (b) 149°

(c) 71° (d) 80°

3.  (2x + 17°), (x + 4°) 

 x 

(a) 63° (b) 53°

(c) 35° (d) 23°

4.  (5y + 62°), (22º + y) 

 y 

(a) 16° (b) 32°

(c) 8° (d) 21°

5.  13 : 5 

(a) 130° (b) 65°

(c) 230° (d) 21°

6.  PQ||LM||RS.  LRS

Q

L
M

S

P

R

30°

x°

155°

(a) 25° (b) 55°

(c) 65° (d) 75°

7.  AB||CD, ABE =100º

CDE

100°

25°

CA

B D

E

x°

(a) 125° (b) 55°

(c) 65° (d) 75°

8.

(a) 15° (b) 30°

(c) 75° (d) 150°

9.

(a) 30° (b) 45°

(c) 60° (d) 90°
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10.

(a) 60° (b) 90°

(c) 120° (d) 150°

11.  x 

F
C

A

B5x

2x

3x

D

E

(a) 18° (b) 20°

(c) 10º (d) 30º

12.  EC  AB, ECD = 70º.

BDO = 20º,  OBD 

70º

20º

A

B

C D

E

O

(a) 70º (b) 60º

(c) 50º (d) 20º

13.   PQ  RS, M X Q =

135º  MYR = 40º  XMY 

P X Q 

M 

R Y S 

40º

135º

(a) 85º (b) 75º

(c) 65º (d) 80º

14. , BAC = 30º, ABC = 50º

  CDE = 40º  AED = ?

50º

30º

40º

A

B C D

E

(a) 120º (b) 100º

(c) 80º (d) 110º

15. , BAC = 40º, ACB = 90º

 BED = 100º  BDE = ?

A

B
C D

E
40º

100º

90º

(a) 50º (b) 30º

(c) 40º (d) 25º

16.  AB (x + y) 

C

D

E

B2x
90°

y

105° 3x
A

(a) 55° (b) 65°

(c) 75° (d) 80°
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17.  AB || GH || DE  GF || BD

|| HI,  FGC = 80°  CHI 

C D

FG

HI E

B

A

(a) 80° (b) 120°

(c) 100° (d) 160°

18.  AB || CD || EF || GH  BH = 100

 DF 

A B

C D

E F

G H

40 

30 

50 

(a) 26 . (b) 40 .

(c) 25 . (d) 24 .

19. AE || CD  BC || ED,  x 

C
x°

B
P Q

SR
E D

A
100  °

(a) 60° (b) 80°

(c) 90° (d) 75°

20.  AB || DE,  ABC = 67° 

EDC= 23°  BCD 

C

B D

EA

23°67°

(a) 90° (b) 44°

(c) 46° (d) 67°

21.   AB || CD,  PEB = 80°  DHQ

= 120°  x 

C

D

F

G

H

x°

R

QP 
E

B

A

(a) 40° (b) 20°

(c) 100° (d) 30°

22.  PQ || BC,  PAB = 60°  ACD

= 110°  y° 

AP Q

D
B C

110°x°

y°
z°60°

(a) 50° (b) 60°

(c) 70° (d) 80°
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23.  AB || CD,  x° 

FE

CA

B

D

70°
20°

x°

(a) 50° (b) 60°

(c) 70° (d) 80°

24.  AB || DC  DE || BF x° 

E

F

D
x°

C
65°

40°

B

A

(a) 140° (b) 155°

(c) 105° (d) 115°

25.  AB || CD  EF || DQ x° 

Q
F

B
E

A

C 34°

x°
78°

P

D

(a) 68° (b) 78°

(c) 34º (d) 39°

26.  34° 

(a) 107° (b) 90°

(c) 115° (d) 70°

27.

(a) 75 (b) 65

(c) 55 (d) 45

28.

(a) 60 (b) 45

(c) 75 (d) 50

29. 2:3 

(a) 72° (b) 40°

(c) 60° (d) 55°

30.  x 

150°
x

3x3x

°

(a) 30° (b) 40°

(c) 50° (d) 60°

31.  x = 45 y 

(a) 145° (b) 135°

(c) 185° (d) 175°

32. y 

(a) 25° (b) 26°

(c) 45° (d) 55°
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33. AB || CD   1 

(a) 55° (b) 60°

(c) 70° (d) 48°

34.  AB || CD  x 

(a) 285° (b) 260°

(c) 240° (d) 210°

35.  AB || CD x .

A

E

C D

B

x
108°

112°

(a) 72° (b) 140°

(c) 108° (d) 112°

36.  OP || RS  PQR 

R

Q

P

S

130°

110°

(a) 70° (b) 65°

(c) 60° (d) 45°

37.  AB||CD  CD||EF  EAAB

 BEF = 55°  z 

A

B

C

D

E
z

y

x F

55°

(a) 35° (b) 45°

(c) 125° (d) 55°

38.   1 +  2 +  3 +  4 +

 5 

1

2

3 4

5

(a) 180° (b) 270°

(c) 360° (d) 540°

39.   OP || RS  PQR  

º110OPQ

º130SRQ

o SP

Q

R

(a) 45º (b) 60º

(c) 50º (d) 40º

40.

        

 X, Y  Z 

AFB
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(a) 200 (b) 150

(c) 300 (d) 100

41.  AB  CD O 

 OF,    BOC  OE, 

 AOC 

º130BOC  FOE

(a) 90º (b) 110º

(c) 115º (d) 120º

42. EDC = EBA, BEC = 115° 

EDC = 70°  DCE  AEB 

(a) 25°, 45° (b) 45°, 55°

(c) 15°, 25° (d) 45°, 65°

43.   AB CD   PQ, QR,  AB  CD 

E  F  G  H 

PEB = 80°, QHD = 120°  PQR= x

x 

(a) 40° (b) 20°

(c) 100° (d) 120°

44.  ABCD, ABO = 118°  BOD =

152°  ODC 

(a) 70° (b) 80°

(c) 90° (d) 34°

45.  XY PQ  x  y 

(a) 75°, 40° (b) 45°, 60°

(c) 75°, 45° (d) 60°, 45°
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1. (c) 2. (b) 3. (d) 4. (a) 5. (a) 6. (a) 7. (a) 8. (b) 9. (b)

10. (b) 11. (a) 12. (c) 13. (a) 14. (a) 15. (b) 16. (b) 17. (a) 18. (c)

19. (b) 20. (a) 21. (b) 22. (a) 23. (a) 24. (c) 25. (a) 26. (a) 27. (a)

28. (b) 29. (a) 30. (a) 31. (b) 32. (a) 33. (a) 34. (a) 35. (b) 36. (c)

37. (a) 38. (a) 39. (b) 40. (b) 41. (a) 42. (d) 43. (b) 44. (c) 45. (a)
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Soln 1.   = 180º

, 5 12º 3 180º  x x

8 168ºx

21ºx 

Soln 2.

 AOE EOD DOB 180º     

 40º EOD 31º 180º   

 EOD 109º 

 COF EOD 109º   

 FOB AOE 40º   

BOC BOF COF 40º 109º 149º          

Soln 3.

2 17º 4º 90ºx x   

3 90º – 21ºx 

23ºx 

Soln 4. 5 62º 22º 180ºy y   

6 180º – 84ºy 

16ºy 

Soln 5.

13 5 180ºx x 

18x= 180 º

x=10o

 = 13 10 130º 

Soln 6.

       

x

x

P Q

B
L

M

R S

30°

155°

BLR SRL  

BLR 180º – 155º 25º  

SRL 25ºx  

Soln 7. A  C   

B  D  

m   
E  

x° = ?  100°  

25°

ABE CME 100º   

  CDE CME DEM    

( )

CDE 100º 25º 125º   

Soln 8. x 

1
(180º – )

5
x x

30ºx 

Soln 9.  x 

,

90ºx x 

45ºx 

Soln 10.  x 

,

 180ºx x 

 90ºx 

Soln 11. COF DOE 2x   

FOB AOE 5x   

COA DOB 3x   

,



339

        2(2 3 5 ) 360ºx x x   

10 180ºx  18ºx 

Soln 12.

                  

A

C D
O

E

B

70°

20°

EC AB

        EC O AO D 70º   

           ECO AOD 

AOD OBD ODB   

 OBD 70º – 20º 50º 

Soln 13. PQ RS, MXQ 135º 

MYR 40º 

P Q

M O

R 
Y

S

X

135°

40°

OMY RYM 40    

MXQ MXP 180º   

,

MXP 180º –135º 45º  

AND

MXP XMO 45º  

XMY XMO OMY 45º 40º

85º

    



Soln 14. A

B C
D

E

30°
x

40°50°

ACD 30º 50º 80º   

AED ACD EDC

      =  80º 40º 120º

  

 

Soln 15. ABC 180º – 90º – 40º 50º  

EDB 180º – 100º – 50º 30º  

Soln 16. 90º 2 3 105º 360ºy x x    

5 360º – 195ºx y 

5 165ºx y  ...........(i)

  90º 180º2x y+ 

2 90ºx + y  ...........(ii)

 (i)  (ii) 

25ºx 

             40ºy 

25º 40º 65ºx + y   

Soln 17. FGC CHI 80º   

Soln 18. AB CD EF GH  

CE DF

AG BH


        
30

DF 100 25
120

   

Soln 19.

100°

B

E D

C QP

R
S

x°=?

ABP CBE CDE 100º     

CDS 180º – CDE  

180º – 100º 80º 
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Soln 20.

67° 23°

 XY AB DE 

XCB ABC 67º   

XCD CDE 23º   

BCD BCX DCX    

67º 23º 90º  

Soln 21. A C

Q

HF

E

R

B

D

G

120°

80°
P

80° x°

PEF PGD 80º   

HGQ 180º – 80º 100º  

GQH 120º – 100º 20º  

( )

Soln 22.

A

B C D

P Q

ºy

ºz
60º

60º 70º 110º

BAC 180º – 60º – 70º 50º  

Soln 23. ABE CEF 70º   

EDF 70º – 20º 50º  

Soln 24.          

A

B
C

D E

F

40°

65°

x°

AB CD   DE BF

ABC DCF 180º – 40º – 65º 75º    

EDC DCF 180º  

EDC 180º – 75º 105º  

Soln 25. PEA POC 34º   

34º 78º 180ºx   

68ºx 

Soln 26. 180ºx y  …(i)

– 34ºx y  …(ii)

 (i)  (ii) 

107ºx 

73ºy 

Soln 27.  = xº

5(90º – )x x

6 5 90ºx  

x  =  75º

Soln 28.  = xº

1
(180º – )

3
x x

x  =  45º

Soln 29. 2 3 180ºx x 

x = 36º

 = 72º

Soln 30. 3 3 150º 368ºx x x   

x =  30º

Soln 31. º º 45ºx z 

º 180º – ºy x =  135º
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Soln 32. 25ºy 

( )

Soln 33. 1 55º 

( )

Soln 34. 360º – (45º 30º )x  

285ºx 

Soln 35.

x
108°

112°

E

A

C

B

D

108º º 112º 360ºx  

360º – 220ºx    140º

Soln 36.

110°

P

A Q B

R

130°

OP RS

PQA 70º 

RQB 50º 

PQR 180º – 120º 60º  

Soln 37. 90º – 55º 35ºz  

Soln 38. 1 2 3 4 5 180º     

Soln 39.

Soln 40. X

Y

Z

D E

A B

F

C
80°125°

30°
80°

55°
30°

30°

G

DBY 180º – 125º 55º  

AFB 180º – 80º – 55º – 30º 15º  

Soln 41.
A

B

C

F

D
E

O

BOC 130º 

130º
COF 65º

2
  

50º
FOC 25º

2
  

FOE 65º 25º 90º   

Soln 42. DCE 115º – 70º 45º  

 AEB 180º – 115º 65º  

Soln 43. A C

Q

HF

E

R

B

D

G

120°

80°
P

PEF EGH 80º   

GHQ 180º – 120º 60º  

PQR 80º – 60º 20º  

Soln 44. ABO BOD ODC 360º     

ODC 360º – 118º – 152º 90º  

Soln 45.

60°
35°

20°
y

x D

QP

F

X Y

E

A

B

XY PQ

BAD 180º – 60º – 35º 85º  

ADB

BAD ADB ABD 180º     

85º º 20º 180ºx  

75ºx 

EAY EBQ 60º  

EBQ 20º º 60ºy   

º 40ºy 
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1.

(a) (b)

(c) (d)

2.

(a) (b)

(c)

(d)  ( ) 

3.

(a) (b)

(c)

(d)  ( ) 

4.

(a) (b)

(c) (d)

5. ABC  AC 5 AE 

  DE||BC   AD = 3 BD = 7 

(a) 2 (b) 1 

(c) 1.5 (d) 2.5 

6. ABC O  OBC 35º 
BAC

(a) 55° (b) 110°

(c) 70° (d) 35°

7. ABC G  AD, BE, CF 

ABC  

BDG  

(a) 12 (b) 16  

(c) 24  (d) 8  

8. ABC AD, BE, CF  G 

 ABC  

BDGF 

(a) 10 (b) 15 

(c) 20 (d) 30 

9. ABC , AD  
1

AD = BC
2

BAD 30   ACB  

(a) 30° (b) 60°

(c) 90° (d) 45°

10. ABC D  E   AB  AC 

BC  P   DE, DP

 EP 

(a) PED BEC  (b) ADE BEC 

(c) BDE BEC  (d)
1

PED ABC
4

  

11. ABC BD ABC 

BD 

 AC = 100, BC = 80.

B 90º 

(a) 25 (b) 24 5

(c) 20 5 (d)

12.

(a) 3 : 5 (b) 3 : 4

(c) 4 : 5 (d) 4 : 3

13. ABC AD  BE  G 

AD = 9 BE =

6 BD 

(a) 10 (b) 6

(c) 5 (d) 3

14. ABC ,  PQ  BC  AP:PB

= 1:2  AQ = 3 AC 

(a) 6 (b) 9 

(c) 12 (d) 8 

-
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15. ABC O D BC

OD BC  

BOD 15    ABC = ?

(a) 75° (b) 45°

(c) 150° (d) 90°

16.  ABC  A  BC D 

E AD  BEC

(a)
1

2
  ( ABC)

(b)
1

3
  ( ABC)

(c)
1

4
  ( ABC)

(d)
1

6
 ( ABC)

17.  PQR 

 T QR

QT TR 

PQR PQ PR 

(a) 26, 28 (b) 18, 26

(c) 24, 26 (d) 20, 22

18. ABC , B P 

Q AB AC 

(a) AQ2 + CP2 = (AC2 + PQ2)

(b) 2 (AQ2 + + CP2) = AC2 + PQ2

(c) AQ2 + CP2 = AC2 + PQ2

(d) AQ + CP = 
1

2
 (AC + PQ)

19. ABC B C 

(a) 180º + BAC (b) 180º – 
1

2
BAC

(c) 180º +
1

2
BAC (d) 180º  + 2 BAC

20.   CE   AB,  ACE = 20º 

  ABD = 50º.    BDA  

90º

50º

20º

A 

E 

B 

C 
D 

(a) 50º (b) 60º

(c) 70º (d) 80º

21.  AB QR PB 

Q

A

P

B

R

3 

9 

6 
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(a) 2 (b) 3 

(c) 2.5 (d) 4 

22.  ABC  = 30 2  D  E,

 BC  AC   BDE 

(a) 10 2 (b) 7.5 2

(c) 15 2 (d) 30 2

23.  ABC  P   Q  AB  AC 

PQ R 

 PR : RQ = 1 : 2  PR = 2 

BC = ?

(a) 4 (b) 2 

(c) 12 (d) 6 

24.

(a) 12 (b)
2

9
 

(c) 4 (d) 9 

25.   AB || CD  CE  ED  x° 

A E B

C D

x°

37°

(a) 53° (b) 63°

(c) 37° (d) 45°

26.  ABCD AB  X, Y,

 Z 

 ΔXYD 

ABCD 
 

(a) 1/7 (b) 1/6

(c) 1/9 (d) 1/8

27.  1/2  1/3 

 
22

7

 
 

 
.

(a)
1

132
11

 (b)
2

32
11



(c)
3

132
11

 (d) 132°

28.  ABD ADB = 20°  BD

C AB = AC  CD

= CA  ABC 

(a) 40° (b) 45°

(c) 60° (d) 30°

29.

a 

(a) a < 6 (b) 6 < a < 14

(c) a > 5 (d) 6  a   12

30.  ABC  BC D 

ACD = 120°  B = 
2

1
A 

(a) 108° (b) 80°

(c) 36° (d) 72°

31. O,   ABC 

 BC = 24  OD, BC

OD 

(a) 3 (b) 4

(c) 5 (d) 7

32.  15° 

 2 : 3 : 5 
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(a)
11

24


(b)

24



(c)
5

24


(d)

7

12



33.  ABC B 

AC = 2 5 AB – BC = 2  (cos2 AA

– cos2 C) 

(a)
3

5
(b)

6

5

(c)
3

10
(d)

2

5

34.   ABC   PQR 

  PQ = 10   AB

(a) 10 (b) 15

(c) 20 (d) 25

35.  ABC   DEF 

EF =

15.4  BC 

(a) 11.2 (b) 12.1

(c) 11.0 (d) 12.3

36.  ABC  A   AD, 

BC   AD = 4  BC = 12 

(cot B + cot C) 

(a) 4 (b)
3

2

(c) 6 (d) 3

37.  ABC  AD, A    BC 

AD2 = BD. CD  BAC 

(a) 60° (b) 90°

(c) 30° (d) 45°

38.  ABC , AB = 2.5  , cos B = 0.5,

ACB = 90°  AC 

(a)
5

3
4

(b)
5

3
16

(c) 5 3 (d)
5

3
2

39.  ABC , D, E  F AB, BC  CA  

B = 90°, AB = 6  , BC =

8  DEF 

(a) 6 (b) 12

(c) 24 (d) 28

40. ABC B  C  A 

 B 

(a) 48° (b) 72°

(c) 36° (d) 54°

41. ABC AB = B = 60° A

BC D ABC

AD E E, AD 

(a) 1 : 1 (b) 2 : 1

(c) 3 :1 (d) 6 : 1

42.  P  S 

(a) S < P (b) S   P

(c) P < S (d) P < 2S

43.

(a) 15 (b) 10 

(c) 18 (d) 16 
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44.  BE CD, ABC 

G EF, AG

O AO : OG 

(a) 1 : 1 (b) 1 : 2

(c) 2 : 1 (d) 3 : 1

45. O  C PQR 

P Q 

 QR S  PQS

= 60°  QCR = 130°  RPS = ?

(a) 30° (b) 35°

(c) 100° (d) 60°

46.  ABC AC D 

P, Q, X Y AB, BC, AD DC 

PX QY 

(a) 1 : 2 (b) 1 : 1

(c) 2 : 1 (d) 2 : 3

47.  ABC , DE||BC  DE : BC = 3 : 5 ,

( ADE)  (  BDEC) 

(a) 3 : 2 (b) 3 : 5

(c) 9 : 25 (d) 9 : 16

48. ABCD BCE  ACF 

BC AC 

( BCE)  ( ACF) 

(a) 1 : 2 (b) 2 : 1

(c) 4 : 1 (d) 1 : 4

49. 108° 

(a) 144° (b) 54°

(c) 72° (d) 136°

50.  ABC, A  AB = 3 

AC = 4  AD, BC  ADB

(a)
9

25
 (b)

54

25
 

(c)
72

25
 (d)

96

25
 

51. ABCD DCE 

 DAE 

D

A B

C

E

(a) 45° (b) 30°

(c) 15° (d) 22
2

1

52.

z

y

dx

c

t

b
a

(a) 
2

1
(az + by + ct + dx)

(b)
2

1
(bt + cx + ay + az)

(c)
2

1
(cx + bt + by + az)

(d)
2

1
(b + t)(c + x) + 

2

1
(a + b)(y + z)
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53. ABC ,  D, E  F AB, BC

 CA  BAC 70º   DEF

(a) 130º (b) 70º

(c) 60º (d) 50º

54. ABC   D  E AB AC 

DE || BC   DE, ABC

AD  BD

(a) 2:1 (b) 12:1 

(c) 1:1 (d) 12:1 

55. O, ABC AOB, BOC 

 COA  AB, BC  CA  

D, E  F 

AD×BE×CF  

(a) DB.EC.FA (b) DB.AC.FA

(c) AB.EC.FA (d) DB.EC.AC

56. ABC  , AD ADB  

ADC AB  AC E  F

 AE:BE 3: 4 ,  EF:BC

(a) 4:3 (b) 3:4

(c) 3:7 (d) 7:3

57.  ABC   AD   BC 

(a)  2AB2 = 3AD2 (b) 3AB2 = 4AD2

(c) 5AB2 = 6AD2 (d) 4AB2 = 5AD2

58.

B
D

E

C

A

 , DE||BC, AD = x , AE = x+2,

DB =  x–2   EC =  x–1  x 

(a)  3 (b) 4

(c)  –3 (d) – 4

59. ABC P  Q  AB  

AC  BC||PQ  PQ 5

 APQ 

(a) 25 2 (b) 
25 3

4
 2

(c) 
25

3
 2 (d) 25 3  2

60. PQR ,  Q PR = 5  QR =

4  ABC 3 

(a) PQR  ABC  

(b) ABC   PQR

(c) 
Q

B
2


 

(d) 

61. ABC   DEF  AB = 5 

BC = 4   CA = 4.2   DE = 10 , EF = 8

 FD = 8.4  AL, BC 

DM , EF  AL  DM 

(a) 1/2 (b) 1/3

(c) 1/4 (d) 1

62.  AD, BAC AB

= 6 , BD = 3 DC 
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(a) 11.3 (b) 2.5 

(c) 3.5 (d) 4 

63.  ABC   ACD  

AB x , BC y , CD  z  

.x y z   x, y  z 

 ABCD 

(a) 36 2 (b) 64 2

(c) 24 2 (d) 25 2

64.  ABC AB AC D 

E  
1

AD = AB
3

, 
1

AE= AC
3

,

BC 15 DE 

(a) 10 (b) 8 

(c) 6 (d) 5 

65.  ABC AD  DE

 BC  AB 

BED  ABC

(a) 1 : 4 (b) 1 : 16

(c) (d) 

66.  L, AB 

AL : LB = 4 : 3. LQ ,  AC 

QD, CL  ARC ARC 90º 
AL:LD

(a) 3 : 7 (b) 4 : 3

(c) 7 : 3 (d) 8 : 3

67.  PS  RT 

PQR,  Q 

PQR 

(a) 5.2 (b) 6.4

(c) 6.2 (d) 7.2

68. ABC    AB = 6  BC=

8   AC = 10 

(a) 1 (b) 2 

(c) 3 (d) 4 

69. P 

q ,1 qp

(a) 2q 1 (b) 12 p

(c)  22 qp  (d) .

70. ABC  B 

ACD  ABE 

AC  AB  ABE   ACD
.

(a) 1 : 2 (b) 2 : 1

(c) 1 : 4 (d) 4 : 1
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71. ABC C 

 AB, C 

u  , v , w  

tanA+tanB 

(a)

2

( )

u

vw
(b) 1

(c) u + v (d) 

2

( )

w

uv

72. ABC , º90B  , AB = 5 , BC =  12 

Q BQ 

(a)
2

1
3  (b) 

3

1
4  

(c)
2

1
4 (d)  

2

1
5

73.  ABC , AB AC 

BC  D

AD, BC AD = 3

ABC 

(a) 27.85 (b) 32.25

(c) 26.25 (d) 22.45

74. PQR PR PQ S T 

PSTPQR  5PT 

3PS  3TQ  SR 

(a) 5 (b) 6 

(c) 
31

3
(d) 

3

41
 

75.

 r < 1  r2

(a) 
5 1

2


(b) 

2

15 

(c) 
2

13 
(d) 

2

13 

76. ABC AB = AC  BC D

EF, AB 

 ECDF ABC  =

650   EFD = 500  
FDC

(a) 430 (b) 410

(c) 370 (d) 650

77. ABC ( ) AD = AG =

GC  FD = FG   a b c 

(a) 210º (b) 165º

(c) 135º (d) 175º

78.  PQR , PS, QR 

 , PS  PQ = PR = 5 

QR = 4 

(a) 21  (b) 19

(c) 30  (d) 

79.  ABC , BAC BC

D  ABC

E  AB.AC DE.AE 
(a) AD2 (b) AE2

(c) CE2 (d) CD2

80. 14 3

f=kHkqt  ds v Ur%oÙ̀k dk {ks=ki Qy ( l seh
(a) 450 (b) 308

(c) 154 (d) 77

81.  AD 20 2

L BC 

A L 

(a) 10 (b) 10 2

(c) 15 (d) 20 
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82.  BAC 90º  , AP = 6 , PC = 8

  APC 90º  ABC
(  P, BC )

A C

B

P

8
6

(a) 75 2 (b) 240 2

(c)
75

2
 2 (d) 150 2

83. ABC , AB = BC  BAC = 15°, AB = 10

 ABC
(a) 50 2 (b) 40 2

(c) 25 2 (d) 32 2

84. ABC  , G  AB = 15  BC= 18 ,

 AC = 25  GD   D,

 BC 

(a)
1

86
2

(b) 86
3

1

(c) 86
3

7
(d) 86

3

2
 

85. ABC B AC  D 

PQAC, AB, BC  BD P, Q 

R   AB  × CQ = ?

(a) AP × BC (b) BC × AB

(c) CQ × AB (d) RQ × BA

86.  
DE 2

BC 3
   AE = 10 

AB 

(a) 16 (b) 12 

(c) 15 (d) 18 

87. ABC AB =

AC  A = 2 B, AB = 4

(a) 1 : 2 (b)  2 1 :1

(c)  1: 2 2 1 (d)

88.  ABC   BC 

AB  AC  D  E 

AB = 2AD  DE : BC 

(a) 2 : 3 (b) 1 : 2

(c) 3 : 1 (d) 1 : 3

89. ABC  AB =

AC AD, BC 

ABC = 35°  BAD 

(a) 35° (b) 55°

(c) 70° (d) 110°

90. ABC   D, E  F  BC, CA

 AB DEF 

(a) ABC (b) AEF

(c) BFD, CDE (d) AFE, BFD, CDE

91. ABC , O, BAC = 65° 

BCA = 75°  ROQ 

(a) 80° (b) 120°

(c) 140° (d)  

92.  ABC, B 

 ABD A BD, AC 

BC = 2 3  CAB = 30°   AD
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BA

C

D

2 3 cm

(a) 5 3  (b) 4 3  

(c) 7 3 (d) 6 3  

93.  P, BC  Q, AP 

BQ  AC

R 
RA

CA
 = ?

(a)
1

3
(b)

1

2

(c) 1 (d)
3

4

94.  ABC BAC  BC

D ABC  E 

AC = 4 AD = 5 DE =

3 AB 

(a) 10 (b) 4

(c) 15 (d) 8

95.  ABC , AB + BC =12 BC + CA =

14  CA + AB =18 

(a)
2

5
(b)

2

7

(c)
2

9
(d)

11

2

96.  XYZ,  Y 

XY = 62   XZ –YZ = 2  sec X + tan X 

(a)
6

1
(b) 6

(c) 62 (d)
2

6

97. CAD   AE, BC

E AB =

10  AC=6 BC=12 CE 

A

B
C

D

E

(a) 6 (b) 12 

(c) 18 (d) 20 

98.  AB, EF  CD 

EG = 5 , GC = 10   DC

= 18 ,  EF 
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A

B C

DG
E

F

(a) 11 (b) 5 

(c) 6 (d) 9 

99.  ,CEDA   x 

D

C

A

E

B

x

8
10

9

7

(a) 5 (b) 6

(c) 7 (d) 8

100. ABC , AB, AC   BC 

3 , 5  6   D, BC

AD, A

BD 

(a) 2 (b) 2.25 

(c) 2.5 (d) 3 

101.  ABC ,  C 

ABDE    AE 

D

A

B C

E

12 

2 

3 

(a)
15

AE
13



(b)
13

AE
15



(c)
11

AE
13



(d)
11

AE
15



102. ABC  BC D 

AD BC AD   E 

 AE : ED = 5 : 1  BAD = 30º 

tan( ACB) 6 tan( DBE)    ?ACB 

(a) 30° (b) 45°

(c) 60° (d) 15°

103.

(a) 9 , 37. 5 (b) 8 , 13 

(c) 19 , 12 (d) 6 , 15 
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1. (c) 2. (b) 3. (c) 4. (c) 5. (c) 6. (a) 7. (a) 8. (c) 9. (b)

10. (d) 11. (b) 12. (b) 13. (c) 14. (b) 15. (c) 16. (a) 17. (a) 18. (c)

19. (a) 20. (b) 21. (a) 22. (b) 23. (c) 24. (d) 25. (a) 26. (d) 27. (c)

28. (a) 29. (b) 30. (b) 31. (c) 32. (a) 33. (a) 34. (b) 35. (a) 36. (d)

37. (b) 38. (a) 39. (a) 40. (d) 41. (b) 42. (d) 43. (b) 44. (d) 45. (b)

46. (b) 47. (d) 48. (a) 49. (a) 50. (b) 51. (c) 52. (b) 53. (b) 54. (d)

55. (a) 56. (d) 57. (b) 58. (b) 59. (b) 60. (d) 61. (a) 62. (b) 63. (a)

64. (d) 65. (a) 66. (c) 67. (b) 68. (b) 69. (a) 70. (a) 71. (b) 72. (b)

73. (c) 74. (c) 75. (b) 76. (d) 77. (b) 78. (a) 79. (b) 80. (c) 81. (d)

82. (c) 83. (c) 84. (d) 85. (a) 86. (c) 87. (b) 88. (b) 89. (b) 90. (d)

91. (c) 92. (d) 93. (a) 94. (a) 95. (b) 96. (b) 97. (c) 98. (d) 99. (b)

100.(b) 101. (a) 102. (c) 103. (a)
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Soln.1

Soln.2

Soln.3

Soln.4

Soln.5
A

B C

D E

DE | | BC

AD

BD
 = 

AE

EC
   

AD

AB
 = 

AE

AC

  
3

10
 = 

AE

5
  AE = 

3

2
=1.5

Soln.6 A

B C

O

 BOC  ,

 OBC =  OCB  = 35º

 BOC = 180º – 70º = 110º

 BAC = 
1

2
 BOC = 

110º

2
 = 55º

Soln.7

A

B C

E

D

F
G

ABC,

AD, BE, CF 

 G 

  BDG

= 
1

6
× ABC  

1
72 12

6
  

BDG  = 1 × 12 = 12 

Soln.8  BDGF 

= 2 × BDG

= 
1

2
6

  ABC

= 
1

2 60 20
6
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Soln.9

30°

30° 60°

A

B C

x

Dx x

AD D, BC 

AD = BD = DC = x

 DAB =  ABD = 30º

 ADC = 30°+30°= 60° ( ABD )

  AD = DC

  DCADAC  = 60°

, ACB 60  

Soln.10

B C

D E

P

A

DE | | BC

DE = 
1

BC
2


DE 1

BC 2


1
ADE

4
  ABC  =

= DEB

DEB   DEP

  DE 

 DEB = DEP

1
DEP ABC

4
      

Soln.11 A

B C

D
60

80

y

x

AC 100

ABD = BDC

60 + x + BD = 80 + y + BD

x – y = 20

 x + y = 100

, x = 60  y = 40

,

2 2 2
60 60 – BD

cos
2 60 60





 

 = 
60

100

 BD 24 5

Soln.12  = 9 : 16

 = 9 : 16  = 3 : 4

Soln.13
A

B C

E

D

G

G 

  2 : 1 

AD = 9 . BE = 6 

3  = 9  (AD)

1  = 3
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GD = 1 × 3 = 3

BC = 6 

3  = 6 

1  = 2 

BG = 2 × 2 = 4 

 BGC 90  

, BGC

BD2 = BG2 + DG2

BD2 = (4)2 + (3)2

16 + 9 = 25

BD = 5 

Soln.14 ABC , PQ , BC 

AP 1 AQ 1

BP 2 QC 2
  

 AQ = 3 

 QC = 2 × AQ = 2 × 3 = 6 

, AC = 3 + 6 = 9 

Soln.15

B
D

C

O

A

O 

OD BC, D 90   , BOD 15  

BOD  OBD 180 90 15 75      

 OB, ABC

, ABC 2 75º 150    

ABC 150  

Soln.16 E, AD 

ABD

BE, ABD 

BEC
1

ABC
2

 

Soln.17 P

Q R

14

x

14 16T

16

x

M N

  = 336

r = 8

S = 
336

8r


 = 42 

P = 2 × 42 = 84 

PQ + QR + PR = 84

2x + 60 = 84   x = 12

PQ = 26, PR = 28

Soln.18 ABC

ABC 90  

, ABC  

ABQ

AQ2 = AB2 + BQ2 …(i)
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PBC

PC2 = PB2 + BC2 …(ii)

AQ2 + CP2 =AB2 +BC2 +BQ2 +PB2

(AC2 +AB2 +BC2)

(PC2 +BP2 +BQ2) 

AQ2 + CP2 =AC2 +PQ2

Soln.19 A

D
B C E

ABC ,

ACE CAB ABC    ....(i)

ABD BAC ACB    .....(ii)

 (i)  (ii) 

ACE ABD CAB ABC BAC ACB      
= 180° + BAC

Soln. 20 AEC  

 EAC 180 90 20 70      

ABD   BDA 180 50 70    

= 180° – 120°

= BDA 60  
Soln. 21  AB | | QR

AB PB

QR PR


3 PB

9 6


PB = 2 

Soln. 22 A

D E

CB

AD AE

AB AC
 


3

10
 = 

AE

5

  AE = 1.5 

Soln.22 DE | | BC

DE = 
1

2
AC

BDE = 
30

4
=  7.5 ²

Soln.23 ABC

PQ | | BC

PQ = 
1

BC
2

PR 1

RQ 2

 
  

 PR = 2 

, RQ = 4 

,  PQ = PR + RQ = 2 + 4 = 6 

 PQ = 
1

BC
2

 BC = 2PQ

BC = 6 × 2 = 12

BC = 12 
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Soln.24  2 : 1 

 = 3

,  = 3 × 3 = 9 

Soln. 25 AB | | CD

AB 

 DEB 180 37 90    

DEB 180 127 53     

DEB CDE   ( )

53x  

Soln. 26 A

D

B

C

X Y Z

 =  1 

 BC = x

 XYD 

ABCD 


= 

1
1

12

4 8

 




x

x

Soln. 27  = 

   

1 1 22

2 3 7
     

22 5 132 35

7 6 42


   

97

42


97 180 97 180 3
7 132

42 42 22 11

  
     



Soln. 28
A

B D
C

20°

CA = CD

 CDA =  CAB = 20°

 ACB = 40° [ ]

ABC

AB = AC

'  ACB =  ABC = 40°

 ABC = 40°

Soln. 29

4 10

a

 = 6 < a < 14

Soln. 30
A

B
C

D

120°x

2x

x  + 2x = 120°

x  = 40°

A = 2x = 80°
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Soln. 31 A

B C
D

O
13

BD = 24/2   = 12 

OB² = OD² + BD²

(13)² = (OD)² + (12)²

OD = 5 

Soln. 32 A B C 180    

= 180° – 45° = 135°

135° 

=135° × 
5

10

     = 
135

2



= 
135

15
2



 

=
165

2 180

 
  

=
11

24



Soln. 33 A

B C

AB = BC + 2

AC² = AB² + BC² .... ( )

    
2 2 22 5 BC 2 BC  

 20 = 2BC² + 4 + 4BC

 BC²  + 2BC – 8 = 0

 BC = 2 

 AB = 4 

cos²A – cos²C = 

2 2
4 2 12 3

20 52 5 2 5

   
       

Soln. 34 

1

2

P AB 36 AB

P PQ 24 10
  

 AB = 15 

Soln. 35 

1

2

AEF 15.4 121 11

BC A BC 64 8
   

  BC = 11.2 

Soln. 36
C

A

D

B

 ABD    ADC 

CotB + CotC = 
BD CD

AD AD


= 
BD CD 12

3
AD 4


 

Soln. 37 

AD,  BC    AD² = BD.CN

  BAC 90° 
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Soln. 38 A

C B

2.5

CosB = 0.5 = 
5 1

10 2
  = cos 60°

B = 60°

SinB = Sin60° = 
3 AC

2 2.5


AC = 
3 2.5 5

3
2 10 4






Soln. 39 DEF   =  1
ABC 

4


                          = 
1 1

6 8
4 2
    = 6 ²

Soln. 40  A = x

A B + 180C    
x + 1.5x + 2.5x = 180°

5x = 180°  x = 36°

 B = 36×1.5 = 54°

Soln. 41 A

B
D

C

E

AE AB

ED BD


ABD  = cos60° = 
BD 1

AB 2


  
AE

ED
 = 

1

2

Soln. 42 A

C

B
a

C

b

P = a + b + c, S =  S
1
 + S

2
 + S

3

S1+
S2+

S1+

S2

S3

S3

>
>

>

c
a
b

2(S  + S  + S )> a + b + c 1 2 3

2 >P S P < 2S

Soln. 43   (20)²  = (16)² + (12)²

, ABC 

 = 
1

2


             =  1
20

2
  = 10 

Soln. 44 BGC = GFE ( )

A

F

B
M

C

E

G

O

GM BC 2

OG FE 1
 

 GM = 2,  AG = 4

AO = AG – OG = 4 – 1 = 3
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AO 3

OG 1


Soln. 45 P

Q
S

R

CO

C 

PRQ  = 
OCR

2


 = 

130

2


 = 65°

 QPS = 180° –  PQS–  PSQ = 180º– 60º – 90º

  = 30°

 RPS = 65° – 30 = 35°

Soln. 46

P

B
Q

C

Y

D

X

A

ABD ,

PX = 
1

BD
2

.....................(i)

CBD 

QY = 
1

BD
2

.....................(ii)

 (i)  (ii) 

PX = QY

PX : QY = 1 : 1

Soln. 47 A

D

B C

E

  DE | | BC

ADE 

ABC 




 = 

2
DE

BC

 
    = 

2
3

5

x

x

 
    = 

9

25

x

x

 
  

,

 DEBC 

= ABC  – ADE 

= 25x – 9x = 16x

,
ADE 9

BDEC 16




x

x
= 9:16

Soln. 48 D

A

C

B

F

E

a

a

a

a

2a

2a

a 

  BC = a

 AC = 2a

 

2

2

3

BCE 4 1: 2
ACF 3

2
4


 



a

a
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Soln. 49 A

B C

O

108°

ABC  ,

  A +  B +  C = 180°

 B +  C = 180° – 108°= 72°

B C

2 2

 
  = 36º

OBC ,

 OBC + OCB BOC 180    


B C

BOC 180
2 2

 
   

 BOC 144  

Soln. 50 C

A B

D
4

3

BC = 5

ADB  ACB 

2
ADB 3 9

ACB 5 25

     

ADB  
9 1 54

3 4
25 2 25

   

Soln. 51

 ADE = 90° + 60° = 150°

DAE ,

AD = DE ( )

 DAE +  DEA = 180 + 150° = 30°

2 DAE = 30°

 DAE = 15°

Soln. 52  = 

=
1 1 1 1

2 2 2 2
az ay bt cx  

=  1

2
bt cx ay az  

Soln. 53 A

D

B
E

C

F

 

70°

 ABC =  ADF = 

 ACB =  AFD = 

 DEF = 180° –   = 180°–110° = 70°

[ ( 180 70 110 )]       

Soln. 54 A

D E

B C

1

1

2
ADE 1 AD

ABC 2 AB
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AD 1

AB 2


AB = 2 AD

 
AD AD AD 1

BD AB AD 2 1AD 2 1
  

 

Soln. 55 A

D

B
E C

F

OA AD

OB BD
 .........(i)

OB BE

OC EC
 ........(ii)

OC CF

OA AF
 ........(iii)

OA OB OC

OB OC OA
   = 

AD BE CF

BD EC AF

 
 

  AD × BE × CF = BD × EC × AF

Soln. 56
A

B C
D

FE

3

4

ABD  

AD AE 3

BD EB 4
   ( )

 BA = DC

 
AD 3

DC 4


ADC

AF AD 3

AC DC 4
  ( )

,
AE AF

EB FC


AEF ABC   [ (Similar)]

EF AE 3 3

BC AB 3 4 7
  



Soln. 57 A

B
D

C

 =
3

2
a

AD = 
3

AB
2

2AD = 3AB 4AD² = 3AB²

Soln. 58 ADE ~ ABC [ ]

AD AE 2

DB EC 2 1

x x

x x


  

 
x² – x =  x² – 4

  x = 4
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Sol.59 A

B C

P Q

PO | | BC

APQ = ABC 60   

AQP = ACB 60   

, APQ 

 =  23 3 25 3
PQ 25

4 4 4
    ²

Soln.60

Soln. 61

A

B C

5 4.2

4

L

D

E F

10 8.4

8

M

, 
AB BC AC 1

DE EF DF 2
  

,

,
AL 1

DM 2


Soln. 62

AB BD 6 3

AC DC 5 DC
  

 DC = 2.5 

Soln. 63 X,Y, Z 

 3,4, 5

 AB = ? BC = 4  AC = 5

CD = Z = XY = 12

ACD ,

 AC = 5

CD = 12

, AD = 13

ABCD  = ABC  + ACD 

        =  
1 1

3 4 5 12
2 2
    

= 36 ²

Soln. 64 AD = 
1

AB
3

, AE = 
1

AC
3

,

  DE = 
1

BC
3

 = 
1

15 5
3
  ( )

Soln. 65 ABC   = 2 × ABD 

        = 2 × (2× BED )

area of BED 1

area of ABC 4






Soln. 66
AL 4

LB 3


ABC
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LQ | | AC

,
CQ AL 4 4 7 28

QB LB 3 3 7 21


   



BCL  

QD| |CL

LD CD 4

DB QB 3
 

 LB = 21  AL = 28

 LD : DB = 4 : 3

, LD = 
21

4 12
7
 

, AL  :  LD = 28 : 12 = 7 : 3

Soln. 67

 2 2 24 PS QR 5PR 

  24 16 16 5PR 

PR² = 25.6  PS RT 4 

  PQ = QR

 = 
21

PR 6.4
4



Soln. 68 C

A B

6 8 10
r 2

2 2

   
  

a b c

Soln. 69 p – q = 1   p = q + 1

AC² = p² – q² = (p + q) (p – q)

    = p + q  = 2q +1

     AC = 2 1q 

Soln. 70 E

A

B

D

C
a

a 2a

ABE 

ACD 




= 

22
AB 1

AC 22

a

a

          

Soln. 71 A

C

v
w

B
u

tanA + tanB = 
u v

v u


=  
² ² ²u v w

uv uv


 (  v² + u²= w²)

Soln. 72

C

5

A

B

D

12

13

Q

BD AC 

13
BD

2
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BQ = 
2

BD
3

= 
2 13 1

4
3 2 3
 

Soln. 73 A

B C

 b = 9c = 17.5 3

D
a

9 17.5 9 17.5
R

14 2 3
4 3

2

abc a

a

  
  

   

    = 26.25 

Soln. 74 P

5 3

T

3

Q R

x

5

PST PQR  
P P  

, PTS PRS  
, PST  = PQR  ( )

PS PT 3 5

PQ PR 8 3x
  



3(x + 3) = 40

x + 3 = 
40 31

3 3
 x 

Soln. 75  a, ar, ar2

 , a ( ) 

a² = (ar)² + (ar²)²

1 = r² + r4

r4 + r² – 1 = 0

r² = 
1 1 4 5 1

2 2

   


Soln. 76
A

B
M

E

C

F

D

EF  | | AB  AB| |MF

 ABC =  FMC = 65°

 EFD = 50°

MFD 

 FDC = 180° –  EFD –  FMC

    =  180° – 65° – 50°

  = 65°

Soln. 77 ABD  

2a = 90°   a = 45°

ADG  

AD = AG  DF = FG

F 

  AF  DG

b = 90°

ADC ,

AD 1
Sin C =  =  = 

AC 2 2

x

x

C = 30°

a + b + c = 45° + 90° + 30° = 165°

Soln.78 PQS ~ PRS 

PQ PR

QS SR
 

QS = SR = 
1

QR
2
  = 2 

,

PS = 2(PQ)² (QS)  = 25 4 = 21  
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Soln. 79
A

B CD





 

E

×

AB × AC + DE × AE

= AB × AC + (AE – AD) AE [DE : AE – AD]

= AB × AC + AE² – AD × AE

= AD × AE + AE² – AD × AE = AE²

  AB × AC = AD × AE

(  ABD ACE )

Soln. 80 a = 14 3

 (r) = 
14 3

2 3 2 3

a
  = 7 

 = ²r   
22

7 7
7
 

 = 154 ²

Soln. 81

D E
L

B D C

A

20 2


2

ADE  AL

ABC  AD

     

  
1 AL

AD2
 = 

AL

20 2

  AL = 20 

Soln. 82 APC

  AC =    2 2
AP PC

  AC = 2 2(6) (8)  = 10 

, ABC ,

2AC
PC

BC
 

100
8

BC


25
BC

4


2 2 2AB BC AC 

2 625
AB 100

4
 

225

4


15
AB

2


ABC 
1 15

10
2 2

  

75

2


Soln. 83  BAC ACB 15    

, ABC 150  

ABC
1

AB BC sin ABC
2

    

= 
1

 10 10 sin150
2
  

= 25 ²

Soln. 84
A

B D C

15 25G
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ABC  ACQ

2(25) (18)² (15)²
cos

2 25 18

 
 

 

   cos  = 
(25)² (9)² (AD)²

2 25 9

 
 

   AD = 2 86

GD = 
1 2

AD 86
3 3
 

Soln. 85 A

P

B
Q C

D

R

x

  PQ | | AC

PBQ  = ABC

PB BQ AB BC

AB BC PB BQ
   .....(i)

AP OC

PB BQ
          ....(ii)

 (ii)  (i) 

AB BC
AB CQ AP BC

AP QC
    

Soln. 86 AED 75  

      AED ABC 

ED AE

BC AB


 
2 10

AB 15
3 AB
  

Soln. 87 C

4

A 4 B

4 2

BC = 4 2

 (R) = 
BC

2 2
2



 (r) =  1
AB AC BC

2
 

  = 4 – 2 2

 = 
4 2 2

R 2 2

r 


 =  2 1 :1

Soln. 88 A

B C

ED

1

1

1

1

 DE | | BC

ADE ABC  

AD DE 1

AB BC 2
 

Soln. 89
A

B CD

35°

B C 35    

BAC 180 35 35 110      
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 BAD DAC  


1 1

BAD BAC 110 55
2 2

       

Soln. 90  :- 

Soln. 91 B 40  

  BRO ROQ OQB B 360     

 90 ROQ 90 40 360        

  ROQ 140  

Soln. 92
2 3

tan 30
AB

 

AB = 6 

AEB

DEA EAB EBA   

[ ]

90 30 EBA    

 EBA 60  

ADB

AD
tan 60

AB
 

AD AB 3 6 3 

Soln. 93
A

B

R

Q
S

P
C

A  PS, BR 

APS  
AQ AR

1
QP RS

 

  AR = RS

BRC  
BP RS

1
PC SC

 

  RS = SC

,

RS RA 1

CA AR RS SC 3
 

 

Soln. 94

Soln. 95 AB + BC = 12    ......(i)

BC + CA= 14 .......(ii)

CA + AB = 18 ......(iii)

2(AB + BC + CA) = 44

AB + BC + CA = 22 cm

 =  = 22

2 22r 


7

2
r   

Soln. 96 X

Y Z

2 6

(XY)² = (XZ)² – (YZ)²

    
2

2 6 XZ YZ XZ YZ  

24 =  2 XZ YZ

XZ + YZ = 12

XZ  – YZ = 2

, XZ = 7    YZ = 5 
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SecX + tanX = 
7 5

2 6 2 6


= 
12

6
2 6



Soln. 97
AB BE BC CE

AC CE CE


  

10 BC
1

6 CE
 

BC 2

CE 3


3 3
CE BC 12

2 2
     = 18 

Soln. 98 ABC ,

EF | | AB | | CD

EFG ~ DGC ( )

EG EF

GC DC


5 EF

10 18


EF = 9 

Soln. 99 CAE   CBA

A CFD  
C C  

, EDC ABC  

CDE  ~ CBA

DE CE

AB AC


10

9 15

x


x = 6

Soln. 100
BD AB 3

CD AC 5
  ( )

BD = 
3 15

6 2.25
3 5 8

  


Soln. 101

AB = 2 212 5  = 13

ABC ,

CosA = 
AE AE

AD B
 .....(i)

ABC ,

CosA = 
AC 5

AB 13
 ....(ii)

 (i)  (ii) 

AE 5 15
AE

3 13 13
  

Soln. 102
A

B C

30°

D

K

E

5K

ABD

B 60  

tanB = 
AD

BD

BD = 
6K

13

tan( ACB) 6 tan( DBE)  


K K

6 6 3
BD 6K

   

 tan ACB  3 = tan60°

ACB 60  

Soln. 103 21 , 72   75 

 (7 : 24 : 25) 

7, 24, 25 

 (R) =
2

 =  
75

2

 (r) =  
2

a b c 
= 

21 72 75

2

 
  = 9
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1. ABCD 

AD  BC ABC =

72°, BCD
(a) 162° (b) 18°

(c) 108° (d) 72°

2.

(a) (b)

(c) (d)

3.

(a) 18 2 (b) 30 2

(c) 24 2 (d) 48 2

4. p

 q 

(a) pq (b)
2 pq

p q

(c)
( )

2

p q
(d)

1

2
 (p-q)

5.  ABCD AC 

BD  O 

D 

A 

O 

B 

C

(a) (AB + BC  + CD + AD) < (AC + BD)

(b) (AB + BC + CD + DA) > 2 (AC + BD)

(c) (AB + BC + CD + DA) > (AC + BD)

(d) AB + BC + CD + DA = 2 (AC + BD)

6. , ABCD 
E, BC  DE AB 

F 

A 

D 
C 

E 

B F 

(a) AF = 
3

2
 AB (b) AF = 2AB

(c) AF = 3AB (d) AF2 = 2AB2

7. , ABCD 

DL AB AB = 10  DL
= 4  ABCD 

B 

L
A

D

C

(a) 40  2 (b) 80 2

(c) 20 2 (d) 196 2

8.  ABCD 

AC  BC 

(a) AB2 + BC2 = CD2 + DA2

(b) AB2 + CD2 = BC2 + DA2

(c) AB2 + AD2 = BC2 + CD2

(d) AB2 + BC2 = 2 (CD2 + DA2)

9.  PQRS  PQ 

  PQR = 120° 

QS 

(a) 4 (b) 6

(c) 3 (d) 5

-
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10. ABCD O

O 

COD = 120°  BAC  30° 

BCD 

(a) 180° (b) 150°

(c) 60° (d) 90°

11.

(a) 15 (b) 12 

(c) 5 (d) 10 

12. ABCD  AB = CD

 AD || BC  AD = 5 

BC = 9 ABCD 

35  CD 

(a) 29 (b) 5 

(c) 6 (d) 21

13. A 105º ,  C 150º 

AB = 13   AC 

                 

A

B D

C

13 105°

150°

(a) 12 (b) 17 

(c) 13 

(d)

14.

P, R  T 

(a) R < P < T (b) P > R > T

(c) R = P = T (d) R = P = 2T

15. ABCD  M,   AB 

 N  BC  DM  AN 

O 

(a) OA : OM = 1 : 2

(b) AN = MD

(c) ADM = ANB

(d) AMD = BAN

16.

50° 

(a) 130° (b) 40°

(c) 50° (d) 90°

17.  ABCD  AB = 24

AD = 16  AB  DC 

 AD  BC 

(a) 16 (b) 18 

(c) 15 (d) 26 

18.  ABCD A  

B, 4 : 5 C 

(a) 50° (b) 45°

(c) 80° (d) 95°

19. ABCD  AD ||

BC  ABC = 70° BCD 

(a) 60° (b) 70°

(c) 40° (d) 80°

20. ABCD D =

90°  C(o, r) AB,

BC, CD  DA  P, Q, R  S 

 BC = 38  CD = 25 

 BP = 27  r 

(a) 7 (b) 14 

(c) 13 (d) 11 
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21.  ABCD 

P, Q, R  S 

(a) 180° (b) 270°

(c) 225° (d)

22.

(a) 27, 23 (b) 27, 24

(c) 27, 31 (d) 29, 25

23.

(a) 45 (b) 60 

(c) 75 (d) 120 

24.

 T S 

 C ,

(a) S < T < C (b) T < C < S

(c) T < S < C (d) C < S < T

25. ABCD  DAB =

30°,  BC = 20  AB=40 

(a) 150 2 (b) 200 2

(c) 400 2 (d) 260 2

26. ABCD  BD

 BAD = 65° and DBC = 45°,

then BDC is :

(a) 65° (b) 70°

(c) 20° (d) None of these

27.  AD = 15 , AB = 20 

 BC = CD = 25  ABCD 

D CC

B

25 

25 

20 

15 

A

(a)
4

25
 32524  2

(b) 24  32425 2

(c)  32524
2

25
  2

(d)

28. ABCD , BAC = 30°, CDF

= 45°, BC = 6  AB = 12 

ABCD 

6 

12 

45°30°
A E F D

CB

(a) 18(3 + 3 ) 2

(b) 36 3  2

(c) 12 (3 + 2 3 ) 2

(d)

29.

°

(a) 2  : 1 (b) 2 : 1

(c) 1 : 1 (d) 2 : 3
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30. ABCD  BD = 64

AL BD  CM  BD 

AL = 13.2  CM = 16.8 

ABCD 

(a) 422.4 (b) 690.0

(c) 537.6 (d) 960.0

31. ABCD 

AB = 6 , CD = 5   BC = 7

   AD 

(a) 8 (b) 9

(c) 4 (d) 6

32. ABCD AC 

BD  O    E, F, G  H, 

AO, DO, CO  BO 

EFGH  ABCD 

(a) 4:1 (b) 3:2

(c) 2:1 (d) 3:1

33. ABCD  AB P 

CD  Q 

2:3PB:AP    1:4QD:CQ    PQ

: AC R   AR = ?

(a) AC
7

2
(b) AC

7

3

(c) AC
7

4
(d) AC

7

5

34.  ABCD , OA  OB DAB  

CBA   ADC 70º 
 BCD 80º    AOB  

(a) 70º (b) 80º

(c) 90º (d) 75º

35. ABCD  AB  BC

= CD ABD =50°  DBC

(a) 25º (b) 20º

(c) 45º (d) 30º

36. ABCD  A  C 

  C 

ABC 100º   APC  

(a) 10º (b) 20º

(c) 40º (d) 80º

37. ABCD 

 AB || DC,  AB = 26  BC = 25 

CD= 40   DA = 25 

(a)  648 2 (b) 792 2

(c)  660 2 (d) 798 2

38. OABC  A, B 

C   O 

(a) 30 3 (b) 50 3

(c) 10 3  (d) 100 3

39. ABCD 

AD  BC 

62ºABC   BCD

(a) 120º (b) 118º

(c) 62º (d) 28º

40. ABCD  A  BC

  E  AD 

(a) AB (b) 2 AB

(c) 3AB (d) 
1

2
AB

41.

(a) 5 : 4 (b) 5 : 2

(c) 2 : 5 (d) 

42.

(a) 36 (b) 64 

(c) 80  (d) 100 
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43.  EADF  ABC 

EADF 

 16CF6BE,22AE    BF

= 2  AB  BC 

A

D
CF 16

B

2

6

E
22

(a) 24 (b) 5

(c) 3.5 (d) 

44. ABCD   AB, DC 

6AB,BCAD  , EFAB   

DF EC   AF  BE 

 ABEF  ABCD 

 DF/CD 

A B

CD F E

6 

(a) 
4

1
(b) 

3

1

(c) 
5

2
(d) 

6

1

45.

(a) 10 (b) 12 

(c) 15 (d) 16 

46. WXYZ    P,Q, R   WX, XY

 ZW   K, L   PQ  PR

PKL 

 WXYZ 



(a) 
32

1
(b) 

16

1

(c) 
8

1
(d) 

64

1

47.
A B

Q

P

D C

 ABCD 

P BC PB : PC =1 : 2.

DP  AB Q 

BPQ 

DCP 

(a) 20 (b) 30 

(c) 40 

(d)

48. ABCD AD  BC 

AB, BC, CD

 DA 

(a) 638 (b) 786

(c) 838 (d) 814

49. D C

A BX

O

, ABCD 

AO = AX  XOB  

(a) 22.5º (b) 25º

(c) 30º (d) 45º
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50. ABC  B 

BC  AC  BCD  

ACE  

A B

D

C
E

(a) 2 : 1 (b) 1 : 4

(c) 4 : 1 (d) 1 : 2

51.  ABCD 

.FB3EF2AE  ABCD 

CEF 

D

A BFE

C

(a) 11 : 3 (b) 22 : 3

(c) 11 : 6 (d) 

52. ABCD , P, AD  

Q    ABQP

   ABCD 

(a) 5 : 8 (b) 3 : 8

(c) 1 : 4 (d) None of these

53.  PQRS , L, M, N  O 

 PQ, QR, RS  SP  PM,

QN, RO  SL 

PQRS 

P Q

RS

L

M

N

O

(a) 1/5 (b) 1/4

(c) 4/15 (d) 1/6

54. ABCD ,  AB   H  DH

 B AD 

 K BC= 6  DK

(a) (b)

(c) (d)

55. ABCD AD 

BC  3 : 2 

AB  DC 

O  ABCD 

  OBC 

(a) 60 (b) 80 

(c) 90 (d) 120 

56.  P 

d 

(a)

2 2
8  P

4

d 

(b)

2 28  P

2

d 

(c)

2 2
8 P

2

d 

(d)

2 28 P

4

d 

57.  2p 

m 

(a)
21

4
m p

(b)
21

4
mp
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(c)  2 21

4
m p

(d)  2 21

4
p m

58. ABCD A = 4x,

B = 7x, C = 5y, D = y x : y 

(a) (b)

(c) (d)

59. ABCD AD  BC 

   AD  E ABCD  

BED  

(a)
AD

BC
(b)

BE

EC

(d)
AD BE

AD CE




(d)
AD BC

AD



60. ABCD 

ABN 

3x

A

B C

D

Nx

(a) 6 : 1 (b) 5 : 1

(c) 4 : 1 (d) 8 : 1

61. ABCDEF 

BDF 

(a) 3
2 (b) 3

2

(c) 2 (d)

62. ACDE 

B, AC   ABE 

 AC  DE  BECD

(a) 10 2 (b) 9 2

(c) 12 2 (d)

63.  BCAD  x 

A D

CB

O
3

–19
x

x – 5

x – 3

3

(a) 9, 10 (b) 7, 8
(c) 10, 12 (d) 8, 9

64.  180 

(a) 15 , 21 (b) 14 , 20 

(c) 17 , 23 (d) 12 , 18 

65.

(a) 17.8 (b) 16.2 

(c) 16.9 

(d)

66.  l, b  p 

 b, l  p 

 
l

b

(a) 2 : 1 (b)  3 1 :1

(c)  3 1 :1 (d) 2 : 3

67.  ABCD BC

| | AD  O 

AO = (3x – 1),  OC = (5x – 3), BO = (2x + 1) 

OD = (6x – 5)  x 
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A

B C

D

o

(a) 1 (b) 3

(c) 2 (d) 4

68. ABCD   AB | | CD 

  O  AB = 6 

DC = 3 AOB   COD

(a) 4 : 1 (b) 1 : 2

(c) 2 : 1 (d) 1 : 4

69. ABCD   AB = 16 AD

= 8  M, N, P AB , AD

 DC B, N, M, P 

(a) 256 (b) 48

(c) 64 (d) 128

70.

(a) 7 (b) 9 

(c) 11 (d) 16 

71.

(a) 17 (b) 26 

(c) 30 (d) 34 

72.  ABCD 

 DC E  CF

 AB 

ADC = 95°  ECF  = 20°,  BAD  

A
B

D C
E

F

20°95°

85°

(a) 95° (b) 85°
(c) 105° (d) 75°

73.  ABCD , BD=16  

BDAL   BDCM  AL = 9

 CM = 7 ABCD 

A

B

C

D

L

M

(a) 256 2 (b) 128 2

(c) 64 2 (d) 96 2

74.  ABCD  ABMN  AB 

 AB | | DM ABMN 

 APN

A B

CD N

P

M

(a) 20 

(b) 30 

(c) 40 

(d) 160 

75. PQRS 

PTUR 

PR 

S 
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PQRS 

PTUR 

QP

RS

T

U

6

8

O

(a) 2 (b)
2

3

(c) 1 (d)
9

8

76. ABCD DC AD 

X  Y  ABX 

A B

CD X

Y
h1

h
2

(a) BYC 
1

2

(b) BYC

(c) BYC 
1

3

(d) BYC 

77.  ABCD 

AD = a  , DC = 2 a  DE : EC =

1 : 2 , CEFG  EF = 3AE

G

D

BA

C

F

H

E

(a) 1 : 1 (b) 1 : 2

(c) 2 : 1 (d) 2 : 3

78. ABCD ,  90B   AD2 =

AB2+BC2+CD2 , ACD

A

B C

D

(a) 45° (b) 60°

(c) 90° (d) 30°

79.  ABCD ,  AB | | DC  DC

= 2 AB  EF AB 

AD  F  BC  E 

 
BE 3

EC 4
  DB  EF  G 

 
AB

FE

(a)
7

10
(b)

7

4

(c)
7

3
(d)

10

7
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80. 120° 

(a) 10 (b) 8

(c) 6 (d) 9

81.  140° 

(a) 21 (b) 24

(c) 27 (d) 18

82.  900° 

(a) 6 (b) 7

(c) 8 (d) 9

83.

(a) 6 (b) 8

(c) 10 (d) 12

84.

60° 

(a) 5 (b) 6

(c) 8 (d) 9

85.

(a) (b)

(c) (d)

86.

(a) 3, 6 (b) 5, 10

(c) 6, 9 (d) 4, 8

87.

(a) 1 : 2 (b) 2 : 1

(c) 1 : 3 (d) 3 : 1

88.

 3/4 

(a) 3 (b) 4

(c) 6 (d) 8

89.  172° 

160° 

(a) 20 (b) 21

(c) 22 (d) 23

90. ABCDEF 

BCEF 

(a) 8 (b) 4 + 4 3

(c) 4 (d) 4 3

91.

1 : 2 

1 : 2 

(a) 3, 6 (b) 5, 10

(c) 6, 9 (d) 4, 8

92. 162° 

150° 

(a) 12 (b) 14

(c) 16 (d) 18
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93.

120°

(a) 150° (b) 160°

(c) 140° (d) 135°

94.  AP 

5º 120º 

(a) 9  16 (b) 9

(c) 13 (d) 3  16

95.   (n–1)  (n+2) 

6° n 

(a) 14 (b) 12

(c) 13 (d) 11

96.

1 : 2 

3 : 4 

(a) 4, 8 (b) 5, 10

(c) 6, 12 (d) 3, 6

97. ABCDE   BAE  CD

M   BCD  AM

 P  CPM 

(a) 36° (b) 54°

(c) 48° (d) 68°

98. ABCDE  A 

 CD M  AMC 

.

(a) 80° (b) 90°

(c) 75° (d) 60°

99.

(a) 8 (b) 7

(c) 9 (d) 14

100.

(a) 8 (b) 9

(c) 11 (d) 14

101.

(a) 7 (b) 6

(c) 9 (d) 12

102.

72° 

(a) 5 (b) 7

(c) 6 (d) 8
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1. (d) 2. (b) 3. (c) 4. (c) 5. (c) 6. (b) 7. (a) 8. (b) 9. (b)

10. (d) 11. (d) 12. (a) 13. (c) 14. (d) 15. (b) 16. (c) 17. (c) 18. (c)

19. (b) 20. (b) 21. (a) 22. (a) 23. (c) 24. (c) 25. (c) 26. (c) 27. (a)

28. (a) 29. (b) 30. (d) 31. (c) 32. (c) 33. (b) 34. (d) 35. (b) 36. (b)

37. (b) 38. (b) 39. (c) 40. (b) 41. (a) 42. (b) 43. (b) 44. (b) 45. (c)

46. (b) 47. (d) 48. (d) 49. (a) 50. (d) 51. (b) 52. (b) 53. (a) 54. (d)

55. (b) 56. (a) 57. (c) 58. (b) 59. (d) 60. (d) 61. (b) 62. (c) 63. (d)

64. (c) 65. (a) 66. (c) 67. (b) 68. (a) 69. (c) 70. (b) 71. (c) 72. (c)

73. (b) 74. (b) 75. (c) 76. (b) 77. (b) 78. (c) 79. (a) 80. (c) 81. (c)

82. (b) 83. (c) 84. (b) 85. (a) 86. (d) 87. (b) 88. (b) 89. (b) 90. (d)

91. (a) 92. (b) 93. (a) 94. (a) 95. (c) 96. (b) 97. (a) 98. (b) 99. (a)

100.(b) 101. (c)  102. (a)
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Soln 1. B

AD

C
72°

 AD BC

,  A + 72º  = 180º

 A  = 108º

  ABCD 

  A +  C = 180º

  C = 180º – 108º = 72º

Soln 2.  1: 2 : 3 : 4 

  = 360º

  x + 2x + 3x + 4x = 360º

 10x = 360º

  x = 36°

 :- 36º, 72º, 108º, 144º

Soln 3.

D C

B
A

8

6

5
E

AC2 + BD2 = 2 (AB2 + BC2)

(8)2 + (6)2 = 2 [(5)2 +( BC)2]


100

2
 = 25 + BC2

 50 – 25 = BC2

BC = 25  = 5 

 90º 

BEC 

DB = 6 , BE = 3 

AC = 8 , EC = 4 

 BC = 5 

 DEC  

= 
1

2
 × 

= 
1

2
 × 4 × 3

= 6 2

 = 4 × 6 = 24 2

Soln 4. A B

E F

D C

ABCD 

AB CD

E  F 

 A  C EF  G 

ADC 

EF DC

EG = 
1

2
DC ......(i)

 ABC ,

AB GF

GF = 
1

2
AB .....(ii)

  (i)   (ii) 

EG + GF = 
1

2
 DC + 

1

2
AB
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 EF = 
1

2
DC + 

1

2
AB

 EF = 
1

2
(p + q)

DC

AB

 
  

 p

q

Soln 5. D

A

C

B

O

 ABD    AB + AD > BD ......... (i)

 BCD    BC + CD > BD .......... (ii)

 ABC    AB + BC > ACAC ........ (iii)

 ACD    AD + CD > ACAC ....... (iv)

 (i), (ii), (iii)   (iv) 

2 (AB + BC + CD + DA) > 2 (AC + BD)

 AB + BC + CD + DA > AC + BD

Soln 6. ABCD BC 

 BE = CE

 DCE EBF

DBC =  EBF

CDE = EFB

CD = BE

SAS 

, CD = BF CD = AB

BF = AB

,  AF = AB+BF = 2AB

Soln 7. ABCD  =  × 

= DL × AB

= 4 × 10 = 40 2

Soln 8.                            
D

A

O

B

C

 BOC, OCD, OAD, OAB 

OB2 + OC2 = BC2

OC2 + OD2 = CD2

OD2 + OA2 = AD2

OA2 + OB2 = AB2

2 (OB2 + OA2 + OD2 + OC2) = AB2 + BC2 + CD2 +

DA2

 2 (AB2 + CD2)  =  AB2 + BC2 + CD2 + DA2

  AB2 + CD2 = BC2 + DA2

Soln 9. RS

P Q
120°

6

  

   PQS = 
1

2
  PQR =  60º

   PQS =  PSQ = 60º

  SPQ +  PQR = 180º

 SPQ = 180º – 120º = 60º

   SPQ 

SP = PQ = QS = 6 

Soln 10.
D C

A B

120°

30°

O

OD = OC ( )

 ODC ,

 ODC +  DOC +  OCD  = 180º
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   ODC =  OCD = 30º  (OD = OC)

  DBC = 
1

2
 DOC

( 

)

  DBC = 60º

 DBC 

 DBC +  BDC +  BCD = 180º

 60º + 30º +  BCD = 180º

   BCD = 90º

Soln 11.
A D

C
E

B

ABCD

 =
1

2
  ×

=  
1

2
(AD + BC) ×DE

  105 = 
1

2
 (9 + 12) × DE

   DE = 10 

Soln 13 .

BCD 360º –150º 210º  

        

A

105°

C

210°

B D
150°

210º , 105º  A,B,D 

 C 

 = AC = BC = CD = 13 

Soln 14.

a

h

R

a

h h

P

 a  h 

(P)  = ah ............. (i)

 (R) = ah ............(ii)

 (T) = 
1

2
ah

 R = P = 2T

Soln 15. D

A M

O

C

N

B

ABCD  M, N  AB  BC

 AB = 2x

, BN = x

 AN 2 2= AB +BN

= 2 24x x  = 5 x

 : MD  2 2= AD +AM

= 2 24x x  = 5 x

, AN = MD

Soln 16. D

A
B

50°

C

 ABC = 180º – 50º = 130º

  ABC +  ADC = 180º

   ADC = 180º – 130º = 50º
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Soln 17.
D

A B

C

16

24

10

h2

h
1
 = 10 , l = 24 , b = 16 

h
2
= ?

lh
1
 = bh

2

 24 × 10 = 16 × h
2

 h
2
 = 15 

Soln 18. A

D C

B

 A B 4x  5x 

A + B = 180º

4x + 5x = 180º

 x = 20º

 A = 4x = 80º

 B = 5x  = 100º

, B + C = 180º

 C = 180º – 100º

,C = 80º

Soln 19. DA

B C70°

ADBC

ABC + BAD = 180º ( )

  BAD = 180º – 70º = 110º

ABCD 

BAD + BCD = 180º

BCD = 180º – 110º = 70º

Soln 20. C Q B

P

AD

R

S

rO

  BP = BQ = 27 

 CQ = BC – BQ = 38 – 27 = 11 

  CQ = CR = 11

  DR = CD – CR = 25 – 11 = 14 

  OR CD and OS AD (

)

   (r) = DR = 14 

Soln 21. R C

Q

B
P

A

S O




D

δ
δ

β
βγ

γ

 OQC  ORC 

OR = OD (  )

 RC = QC

( )

ORC = OQC = 90°

ΔOQC Δ ORC  ( )

 ROC = QOC = α ( )

QOB = POB = β  ( )

 POA =  SOA =   ( )

SOD = ROD =   ( )

 = 360º

2 α  + 2 β  + 2   + 2  = 360º
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α  + β  +   +   = 180º

( α  +  ) + ( β  +  ) = 180º

COD + AOB = 180º

,

BOC = AOD

 180º 

Soln 22. D

A Bx+4

x C

19

ABCD 

AB = x + 4, CD = x

  = 
1

2
(AB + CD) × CE

475 = 
1

2
(x + 4 + x) × 19

2x + 4 = 50

x = 23

AB = 27 

CD = 23 

Soln 23. B

A D

x C

24

ABCD 

 AD = 5x   BC = 3x

  = 
1

2
 (AD + BC) × 

1440 = 
1

2
(8x) × 24

x =  
360

24
 = 15 .

BC = 5x = 75 

AD = 3x = 45 

Soln 24. a  b 

 r A

  

 3a = 4b = 2 π r

b = 3a/4

r = 3a /2 π

  P = 
3

4
a2 .  ..... (i)

 S = b2 = 

2
3

4

a 
    = 

29

16

a
......(ii)

 C = π r2 = 
29

4

a

π
.... (iii)

 (i) , (ii)  (iii) 

T < S < C

Soln 25.

D

A B

C

30°

40

20

ADBC

 ABC = 180º – 30º = 150º

   = AB. BC sin 150º

= 40 × 20 × sin 150º

= 400 2
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Soln 26. D

A B

C

65°
45°

 ABCD 

A + C = 180º

C =  180º – 65º = 115º

   BDC 

BDC + DCB + DBC = 180º

 BDC = 180º – 115º – 45º = 20º

Soln 27.

D CC

B

25 

25 

20 

25 

A

 DAB ,

BD2 = AD2 + AB2

( )

(BD)2 = (15)2 + (20)2

BD = 25 



, BCD 

 = 
3

4
( )2

=
3

4
(25)2

ABCD     =  DAB + BCD

=
1

2
 ×  ×  + 

3

4
 × 25 × 25

=
1

2
 × 15 × 20 + 

3

4
 × 25 × 25

= 150 + 
3

4
 × 25 × 25

=
25

4
(24+25 3 )

Soln  28.
6 

12 

45°30°
A E F D

CB

  ABCD ,

ABE ,

cos30º = 
AE

AB


3

2
 = 

AE

12

 AE = 6 3  

CFD ,

tan45º = 
CF

FD
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 1 = 
6

FD

  FD = 6 

  BC = EF = 6 .

 = 
1

2
×( )×

=
1

2
×(BC + AD) × BE

(AD= AE+EF+ FD= 6 3 6 6  )

=
1

2
 (18 + 6 3 ) × 6

 = 18 (3 + 3 ) 2

Soln 29. E F

A B

D

A B

C

30°

ABCD  = a2

ABEF  = a2sin 30º

= 
2

2

a

2 : 1 

Soln 30. D

A
B

C
L

M

 ABD    = 
1

2
 × AL × BD

= 
1

2
 × 13.2 × 64

= 422.4  2

 BCD   = 
1

2
 × CM × BD

= 
1

2
 × 16.8 × 64  = 537.6 2

 ABCD  =  ABD  + BCD 

= 422.4 + 537.6

= 960 2

Soln 31.

A B

CD

x

x

y

y

w

w z
z

(  )

AB = x + y = 6 ..............(i)

BC = y + z = 7 ...............(ii)

CD = w + z = 5 .............(iii)

AD = w + x = ?

 (i)  (ii) 

x – z = – 1 ...........(iv)

 (iii)  (iv) 

x + w = 4 

  AD = 4 

Soln 32.
D

A B

C

F

E

G

H

O

  E  H OA  OB 

 EH = 
1

2
 AB
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 , GH = 
1

2
 BC, FG = 

1

2
CD, EF = 

1

2
AQ

 = (AB + BC + CD + DA)

  EFGH  = EH  + HG + FG + EF

= 
1

2
(AB + BC + CD + DA)


EFGH 

ABCD 
 = 1 : 2

Soln 33. D 1 Q 4

A 3 B

C

P 2

R

ABCD

 ARP   QRC 

   RAP =  RCQ  ( )

  RPA =  RQC

ARP RCQ   ( )


RC

AR
 = 

QC

AP
 = 

4

3


RC

AR
  + 1 = 

4

3
 + 1


RC+AR

AR
 = 

7

3

 AR = 
3

7
 AC

Soln 34.
A

B C
70° 80°

D

70°

ABCD 

A + C = 180º

 A  = 180º – 80º = 100º

  B + D = 180º

 B = 180º – 70º = 110º

OAB = 
1

2
A 

100

2
 = 50º

OBC = 
1

2
B 

110

2
 = 55º

AOB 

AOB + OAB + ABO = 180º

 AOB + 50º + 55º = 180º

 AOB = 180º – 105º

AOB = 75º

Soln 35.

B

C
D

O
A

AB ,  ADB = 90º

ADB 

  DAB +  ABD +  BDA = 180º

  DAB + 50º + 90º = 180º

   DAB = 40°

  DAB +  DCB = 180º

( )

 DCB = 180º – 40º = 140º

 DCB 

  CD = BC    CDB =  DBC

 CDB +  DBC +  DCB = 180º

   DBC = 
1

2
 (180º – 140º) = 20º
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Soln 36.

A

C

B D100
o O

P

 ADC = 180º – 100º = 80º

  AOC = 2 ×  ADC = 2 × 80º = 160º

  APC +  AOC = 180º

  APC = 180º – 160º  = 20º

Soln 37.

D C

A B

26

26

2525

E F
7 7

 h 

  AE  EF, CD 

AB = EF = 26 

 DE = FC = 
1

2
(40 – 26) = 7 

AED ,

  (AD)2 = (DE)2 + (AE)2 ( )

 (25)2 = (7)2 + h2

 h = 24 

  = 
1

2
 × h × ( )

= 
1

2
 × 24 × ( 26 + 40)

= 792 2

Soln 38.
A

C

BO

OA = AB = BC = OC = 10  = a ( )

 OB = d
1
 = 10 ..........( )

 d
1

2 + d
2

2 = 4a2

 d
2

2 = 400 – 100 = 300

AC = d
2
 = 10 3

  = 
1

2
 d

1
d

2

 = 
1

2
 × 10 × 10 3 = 50 3  2

Soln 39. DA

B C62°

  ABCD 

 ABC + CDA = 180º

 CDA = 180º – 62º = 118º

 ADBC

 CDA + BCD = 180º ( )

 BCD = 180º – 118º = 62º

Soln 40. A D

B C

a

a E

180-2

a

2 

Let A = 2
  BAE = EAB=  [AE  A ]

  A + B = 180°

  B = 180° – 2 
ABE ,

 BAE + AEB + ABE = 180°

    + AEB + 180° – 2   = 180°

 AEB = 

 BAE = AEB = 

  AB = BE = a

, AQ = BC = 2a

, AD = 2AB
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Soln 41.  2d  5d 

 = 
1

2
d

1
d

2
 = 

1

2
 × 2d × 5d = 5d2

  = 

2

2

5

4

d

d
 = 5 : 4

Soln 42.   d
1
  d

2 

  d
1
 + d

2
 = 10 .........(i)

 = 
1

2
 d

1
d

2
 = 9 2

 d
1
d

2
 = 18

 (i) 

 d
1

2 + d
2

2 + 2d
1
d

2
 = 100

 d
1

2 + d
2

2 = 100 – 36 = 64 2

Soln 43. A

D
CF 16

B

2

6

E
22

P

Q

 P  Q  BC  AB 

 PQ = 
1

2
 AC

CD = FD – FC = 22 – 16 = 6 

AD = 8 

 ACD     AC2  = CD2 + AD2 ( )

  AC = 2 2(6) (8)  = 10 

PQ =
1

AC
2
 = 

1

2
 × 10 = 5 

Soln 44.   ABEF  =  
1

2
 × (  ABCD )

AB × AF =  
1

2
 ×  1

AF AB CD
2

     

1 1
6 AF = AF×(6 + CD)

2 2

     

CD = 18 

DF = EC = 
1

2
 (DC–EF)= 

1

2
 (18 – 6) = 6 

DF

CD
 = 

6

18
 = 

1

3

Soln 45. D C

A B

d 2d

ABCD 

AC = 2 × BD ......... ( )

  BD = d   AC = 2d

  = 
1

2
(AC × BD)

 25 = 
1

2
(2d × d)

 25 = d

 d = 5,  2d = 10

 = 15 

Soln 46. z

w

R

P

Y

X

Q

KL

 2a 

   = (2a)2 = 4a2

,

 RQP 
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RQ = 2a

RP = QP    2 21
 = 2 2 2

2
a a a 

1
LK   RQ.

2


 PLK  = 1  ( )

  RPQ  = 4 

 WXYZ = 16

PKL 

WXYZ 


  = 

1

16

Soln 47. ABCD

 DCP   QBP 

DCP  = QBP ( )

 PDC = QBP ( )

, DCP QBP 

DCP 

OBP 




 = 

2
PC

PB

 
  

  DCP   = 20 × 
2 2

1 1

 
    = 80 

Soln 48.
A D20

159

B 12 C

AC2 + BD2 = AD2 + BC2 + 2AB.CD

=  (20)2 + (12)2 + 2. (9). (15)

= 400 + 144 + 270 =  814

Soln 49. AO = AX

AOX = AXO

 AOX 

 OAX + AOX + AXO = 180º

AOX + AXD = 180º – 45º = 135º

AOX = AXD = 
1

2
 × 135º = 67.5º

 AOX + XOB = 90º (  90º )

XOB = 90º – 67.5º = 22.5º

Soln 50.

A B

D

C
E

2 a
a

a

 AB = BC = a

  AC = 2 2AB BC  = 2 2a a  = 2a

                           ....... ( )

BCD 

ACE 




 = 

2

2

3

4

3
( 2 )

4

a

a

 = 1 : 2

Soln 51.  AE = 2EF = 3 FB

AE : EF : FB = 6 : 3 : 2

 AE, EF  FB  6x, 3x  2x 

 AB = AE + EF + EF + FB = 11x

ABCD 

CEF 


 = 
1

2

AB CB

EF CB



 

= 
11

3

2

x

x
  = 22 : 3
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Soln 52.
D C

A B 

P Q

   ABPQ  = 
1

2
( )×

1
= 

2
 (PQ+AB)×AP 

3AB
= AP 

4


1
( PQ= AB)

2


   ABCD  = AB×AD= AB×(2AP)

1
 ( AP= AD)

2


3
AB×AP

 ABPQ  4

 ABCD AB×(2AP)
  = 3 :8

Soln 53.

P Q

RS

L

M

N

O J
I

G
H

SRO  IN  SJ L, PQ 

2
NIR 1 1

SJR 2 4

 
  
 

  NIR = 1 NIJS = 3 

, SPG, PHQ,  QRI  

1 1 1 1 1
= =

PQRS 5 4 5

  


Soln 54.

A
H B

K

D C

6

H,  AB 

AH = 
1

2
AB = HB

 ADH   ABK 

A = A  ( )

AHD = ABK  (DH BK)

  AHD ABK 


AH

HB
 = 

AD

DK
 = 1

AD = DK = 6 

Soln 55.
O

A D

B C

 AD  BC  3k  2k 

ABCD  = 
1

2
 × h × (AD + BC)

100 = 
1

2
 × 10 (3k + 2k)

k = 4

AD = 4 × 3 = 12   BC = 4 × 2 = 8 
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,  OBC   OAD 

 BCAD

OBC = OAD ( )

OCB = ODA ( )

OBC OAD 


OBC 

OAD 


  = 

2
BC

AD

 
    = 

4

9

OBC 

OBC  ABCD 


   = 

4

9

OBC 

OBC 100


   = 

4

9

 OBC  = 80 2

Soln 56. D

A

C

B

b

l

d

 (P) = 2(l + b)

 (d) = 2 2l b

d2 =  l2 + b2 .............(i)

2P

4
 = l2  + b2 + 2lb ...............(ii)

(ii)  (i) 

2P

4
 – d2 = 2lb

, P  d 

(l – b)2 = l2 + b2 – 2lb

 (l – b)2 = d2 – 
2P

4
 + d2 = 

2 28 P

4

d 

 l – b =  

2 28 P

4

d 
 

Soln 57.  = m  ..........( )

 = 2p ........( )

 = ?

4a2 = d
1

2 + d
2

2

 4a = 2P ( )

 a = 
P

2

 d
1
 + d

2
 = m

d
1

2 + d
2

2 + 2d
1
d

2
 = m2

4a2 + 2d
1
d

2
 = m2

2d
1
d

2
 = m2 – 4a2

 2d
1
d

2
 = m2 – 4

2
P

2

 
  
 

(a = P/2 )


1

2
d

1
d

2
 = 

2 2P

4

m 

Soln 58.

A B

CD

5y

4x 7x

y

ABCD 

 A + C = 180º

4x + 5y = 180º .....(i)

B + D = 180º

7x + y = 180º ......(ii)

 [(ii) × 5 – (i)]

31 x = 720

x =  
720

31
  y = 

540

31

x : y = 4 : 3
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Soln 59.

h

B

A D

C

E

  =  BED   = h

ABCD  

BED 
 = 

1
(BC + AD)

2
1

(AD)
2

h

h




=

AD + BC

AD

Soln 60.   ABCD  =  ×

 = BC×AN

= 4x×AN

  ABN  
1

2
 × × 

1
BN×AN

2
 

1
×AN

2
x 

 ABCD  4 AN

1ABN 
AN

2

x

x


 




= 8 : 1

Soln 61.  a 

a = 6 

 = 3a

 BD = FB = FD = 6 3

 BDF  =  
2

23 3
6 3

4 4

a


= 27 3  2

Soln 62.

A
B C

DE

AB = BC = 
1

2
AC

BCDE 

  ED = 
1

2
AC

 h 

 = 36 2

1

2
 × h × (ED + AC) = 36

h × (3ED) = 72

h × ED = 24

 ABE  = 
1

2
 × h × AB = 

1

2
 × 24 = 12 2

(AB = ED)

Soln 63.   
OA

OC
 = 

OD

OB

 
3

3x  = 
5

3 19

x

x




9x – 57 = x2 – 8x + 15

x2 – 17x + 72 = 0

(x – 9) (x – 8) = 0

x = 8, 9

Soln 64.  l  l + 6 

  = 
1

2
 ×  × ( )

180 = 
1

2
 × 9 ( l + l + 6)

l = 17 

l + 6 = 23 

 17  23 
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Soln 65.  d
1
  d

2 

d
1
 = 10  ..............( )

 d
2
 = ?

 d
1

2 + d
2

2 = 2(l2 + b2)

100 + d
2

2 = 2 (144 + 64)

d
2
 = 17.8 

Soln 66. P = 2 (l + b)

 b,l  P,  G.P 

l2 = bP

l2 = b × 2(l + b)

2

2

l

b
 = 2 1

l

b

   

2
l

b

 
    – 2

l

b

 
    – 2 = 0

l

b
 = 

2 4 8

2

 
 = 

2 2 3

2


 =  3 1  : 1

(

 l
b  

)

Soln 67.   
OA

OC
 = 

OD

OB

3 –1

5 – 3

x

x
 = 

6 – 5

2 1

x

x

6x2 + x – 1 = 30x2 – 43x + 15

24x2 – 44x + 16 = 0

6x2 – 11x + 4 = 0

(x – 3) (x – 8) = 0

x = 3 , 8

Soln 68. D

A
B

C

O

3 

6 

ABCD

 DOC   AOB 

  OAB =  OCD  ( )

  OBA  =  ODC

DOC BOA 


AOB 

COD 


  = 

2
AB

CD

 
    = 

2
6

4 : 1
3

 
 

 

Soln 69.

A B

CD

M

N

P

 BMNP 

= (  ABCD ) – (  ANM )

– (  DNP ) – (  PCB )

= (16 × 8) – 
1

4 8
2

      – 
1

4 8
2

      –

1
8 8

2

    

= 64

Soln 70. A B

CD

E F

G H
a

a+2

 ABCD  a EFGH 

a + 2 

(a + 2)2 – a2 = 32

a2 + 4 + 4a – a2 = 32

a = 7

 = a + 2 = 9 
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Soln 71.  a ,

,

 (l) = a + 5

 (b) = (a – 3)

  = 

a2 = (a + 5) (a – 3)

a2 = a2 + 2a – 15

a = 7.5

  = 4a = 4 × 7.5 = 30 

Soln 72. AB CF

ABC = BCF = 85º ( )

DCB = 180º – 85º – 20º = 75º

 DCB + BAD = 180º

BAD = 180º – 75º = 105º

Soln 73.  ABCD  = (  ABD ) +

(  BCD )

=
1

2
AL×BD + 

1
CM×BD

2

   

= 
1

9 16
2

      + 
1

7 16
2

    

=72 + 56 = 128 2

Soln 74. ABCD  ABMN   AB 

AB DM, N  P  CD  BC 

 ABCD  =  ABMN  = 80

APN  = 
3

8
  ABCD 

= 
3

80 30
8
 

Soln 75. QP

RS

T

U

6

8

O

PQR ,

PR2 = 2 2PQ QR ( )

= 2 28 6 = 10 

PT = OS =
PS×SR

PR

= 
6 8

10


= 4.8 

PQRS 

 PTUR 





6 8
1

10 4.8


 



Soln 76.

A B

CD X

Y
h1

h2

 AXB  = 
1

2
 × AB × h

1

= 
1

2
 × ( ABCD )

 BYC  = 
1

2
 × BC × h

2

= 
1

2
 × (  ABCD )

   AXB  =  BYC 

Soln 77. DE : EC = 1 : 2  DC = DE+ EC

DE = 
1

3
× DC = 

2

3

a
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, EC = 
2

3
×DC = 

4

3

a

AE = 2 2AD DE

AE = 

2
2 2

3

a
a

      = 
5

3
a

 = DC × AE

= 2a × 
5

3
a =  

2 5

3
a2

EF = 3 AE = 3 × 
5

3
a = 5 a

 = EF × EC = 5 a × 
4

3

a
 = 

4 5

3
a2

  = 

2

2

2 5

3

4 5

3

a

a

 = 1 : 2

Soln 78. AB2 + BC2 = AC2 ......... (i)

( )

AD2 =AB2 + BC2 + CD2 ........ (ii) ( )

 (i)  (ii) 

 AD2 = AC2 + CD2

ACD = 90º (

 ACD 

)

Soln 79. A

F

D

B

E

C
G

 EFCD

 BGE   BDC ,

BGE = BDC ( )

B = B ( )

, BGE BDC  ( )

, 
GE

DC
 = 

BE

BC
 = 

3

7


GE

AB
 = 

6

7
.......(i)

(DC = 2AB)

,

 FDG   ADB ,

 D =  D ( )

 DAB =  DFG ( )

FDG ADB 

FG

AB
 = 

3

4
......(i)

DF

AD
 = 

4

7
......(ii)

 (i)  (ii) ,

GE FG

AB AB
  = 

6

7
 + 

4

7

FE

AB
 = 

10

7

Soln 80.  = 
( 2) 180ºn

n

 

(n )

120º = ( 2) 180ºn

n

 

60ºn = 360º

n = 6

Soln 81.  = 
( 2) 180ºn

n

 

140° = 
( 2) 180ºn

n

 

40º × n = 360º

n = 9

 = 
( 3)

2

n n
= 

9 6

2


 = 27



400  Play with Advanced Maths

Soln 82.  = (n – 2) × 180º

900º = (n – 2) × 180º

 n = 7

Soln 83.  = 
( 2)n

n


 × 180º

   = 
360º

n

( 2)n

n


 × 180º = 

4 360º

n



n = 10

Soln 84.

( – 2) 180ºn

n


 – 

360º

n
 = 60º

180º n = 720º + 60ºn

120º n = 720º

n = 6

Soln 85. 

= 2 × ( ) .... ( )

 (n – 2) 180º = 2 × 360º (  n )

 n = 6

, 

Soln 86.  n  2n 



( 2) 180º

(2 2) 180º

2

n

n
n

n

 

 
 = 

2

3

2( 2)

2( 1)

n

n




 = 
2

3

3n – 6 = 2n – 2

n = 4

 = n = 4

 = 2n = 8

Soln 87.  (n) = 6

  = 
( – 2)180ºn

n

= 
(6 2) 180º

6

 
= 120º

  = 
360

n


= 

360

6


 = 60º

  = 
120º

60º
 = 2 : 1

Soln 88.  = 120º

 = 
3

4
 × 120º = 90º

 = 
( – 2) 180ºn

n



[ n = ]

90º = 
( – 2) 180ºn

n



n = 2n – 4

n = 4

Soln 89.  = 172º

 = 180º – 172º = 8º

 = 180º – 160º = 20º

 5 × 8º + n × 20° = 360º

(n = )

      n = 16

,   = 16 + 5 = 21

Soln 90.

A 2 B

C

DE

F

 a = 2 

  = FB = 3a

 BCEF  = FB×EF

= 2
3a = 4 3

Soln 91. n  2n 



= 

  o

o

2 180

(2 2) 180

2

 

 

n

n

n

n

 = 
1

2
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2( 2)

2( 1)

n

n


  = 

1

2

2n – 4 = n – 1

n = 3

 = n = 3

 = 2x = 6

Soln 92.  = 180º – 162º = 18º

 = 360º

5 × 18º + n × 30º  = 360º

 n = 9

,  = 9 + 5 = 14

Soln 93.  n  2n

 120º 

  (180º –120º) = 60º 

n = 
360º

6
60º



 2n = 12.

= 
(12 2) 180º

150º
12

 


Soln 94. A.P  =  2 1
2

n
a n d    

(  a = , d = )

 = (n-2) 180°

o2 120 ( 1) 5
2

n
n       = (n 2)×180°

5 48 1
2

n
n      = (n 2) × 180°

n2   25n  + 144 = 0

(n  16) (n  9) = 0

n = 9   16

Soln 95.    = 

o360

n

(   n )

,

  

o360

1n 
   

o
360

2n 
 = 6

2 1 6 1

( 1)( 2) 360 60

n n

n n

  
  

 

2 182 0n n   

2 14 13 182 0n n n    

  n+14 = 0   n =  14 ( )

  (n  13) = 0   n = 13

,  = 13

Soln 96.   n  2n 

( 2) 180º

3

(2 2) 180º 4

2

n

n
n

n

 


 

2( 2) 3

2( 1) 4

n

n


 



4n  8 = 3n  3

n = 5

,  = n = 5

 = 2n = 10

Soln 97.
A

B

C

D

E

M

P

108°
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 108° 

  1
BAM 108

2
   = 54°

360° 

 ABCM 

BAM ABC BCM CMA 360     

54 108 108 CMA 360       

 CMA 90  

, CP , BCD

PCM 54  

, CPM

PCM CMP CPM 180    

54 90 CPM 180     

CPM 36   

Soln 98.

A

B

C

D

E

M

P

108°

 108° 

 1
BAM 108 54

2
    

360° 

ABCM ,

BAM ABC BCM AMC 360     

54 108 108 AMC 360       

AMC 90   

Soln 99.    = 120°

 
o o9

120 135
8

  

   = 
  o2 180n

n



(   n )

  o
o2 180

135
n

n

 
 

o o o180 360 135n n   

  n = 8

Soln 100.  
360

60
6


  

   =
180° 60°=120°

  

7
120 140

6
   

   = 180°  140° = 40°

   = 
360

9
40






Soln 101.  = 
( – 3)

2

n n
 = 27

 2
– 3 – 54 0n n 

 ( 6) ( – 9) 0n n 

       n = – 6, 9

 = 9

Soln 102.

n 

 = 72°

 n × 72° = 360°

 n = 
360

5
72
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1.  , oABO  60   ACB

O
C

BA
60°

O

(a) 40° (b) 60°

(c) 50° (d) 30°

2. , O 

oBAC  20    ACB = 30°  AOC

O

C

B

A 20
o

30
o

D

(a) 70° (b) 110°

(c) 100° (d) 80°

3. ,  CAE = 30°   AEB =

120°   ADB 

C D

120°30°

BA

E

(a) 60° (b) 80°

(c) 90° (d) 120°

4. , PT= 5 , PA = 4  

AB 

T

B

P
A

(a)
7

4
 (b)

11

4

(c)
9

4
(d)

13

4

5. ABC  AB=3 ,

BC = 5    AC = 4  

(a) 1 (b) 1.25 

(c) 1.5 (d) 2 

6.

(a) 2 , 3 , 4 

(b) 3 , 4 , 1 

(c) 1 , 2.5 , 3.5 

(d) 1 , 2 , 4 

7.

(a) 18 (b) 12 

(c) 9 (d) 8 

8. P 

P 

(a) 5 (b) 7 

(c) 6 (d) 8 

 - 
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9.  AOB = 46°;  AC  OB

 OBC  

O 

B
A

C

O

46
o

D

(a) 44° (b) 46°

(c) 67° (d) 78.5°

10. ,  AB = 8 , CD = 6 ,

 = 5 PQ 

A B

C D

O

P

Q

(a) 6 (b) 8 

(c) 9 (d) 7 

11. ,  ADC=140°  AOB 

  BAC 

BA

D

O

C

(a) 4° (b) 50°

(c) 70° (d) 75°

12. AB  CD 

AC  BD 

 E   AEB 

(a) 30° (b) 60°

(c) 90° (d) 45°

13. O AB 

C   AOB = 100° ACB ?

(a) 80° (b) 90°

(c) 100° (d) 130°

14. O PQ 

A D  B

C AD = 12  BC=

8  AB 

(a) 2 (b) 4 

(c) 6 (d) 3 

15. AB  CD 

 AB = 10  CD = 24 

(a) 12 (b) 13 

(c) 14 (d) 16 

16.

A  PQ 

PQ 

(a) 4 (b) 8 

(c) 2 (d) 3 

17. XY 

(a) 12 (b) 10 

(c) 20 (d) 15 

18. P A B 

O 

 AOP = 60°   APB 

(a) 60° (b) 30°

(c) 120° (d) 90°

19.  AB  CD 

OBA = 55º  COD 

A B

O

D

C
55º
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(a) 65º (b) 55º

(c) 70º (d) 50º

20. , AOC = 120º  CBE

  O 

C

A B

O
120º

E
(a) 60º (b) 100º

(c) 120º (d) 150º

21. , AB  ADC =

120º,  CAB 

A

D
C

B
O

120º

(a) 20º (b) 30º

(c) 40º

(d)

22. , O ,  AOB =

90º,  APB 

A

P

B

O

90º

(a) 130º (b) 150º

(c) 135º

(d)

23. , AP = 2 , BP = 6  

CP = 3   DP 

A
P

C

BD

(a) 6 (b) 4 

(c) 2 (d) 3 

24. ABC  AB = 3 , BC

= 5   AC = 4 , 

4  

3  

5  

BA

C

(a) 1 (b) 1.25

(c) 1.5 (d)

25. XY  O 

BAX = 70º, BAQ = 40º 

ABQ 

70º

40º

Y A X

E

B

Q

O

(a) 20º (b) 30º

(c) 35º (d) 40º
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26. , AOB 

CD AB, BAD = 30º,  CAD =?

O
B

DC

A 30
o

(a) 30º (b) 60º

(c) 45º (d) 50º

27. , DBC = 30°  BCD

= 110°,  BAC 

O

30°

110°

B C

DA

(a) 35° (b) 40°

(c) 55° (d) 60°

28.  B   = 50°,  =

80°.  γ

A

B

P Q

S

T

R

4

3 2

1

(a) 50° (b) 80°

(c) 130° (d) 65°

29.

(a) 4 (b) 6 

(c) 8 (d) 10 

30. O  O1 P

AB P 

APO  = ?

(a) 90° (b) 120°

(c) 60° (d)

31.  AP = 2 , BP = 6 

CP = 3  DP 

P

A C

BD

(a) 6 (b) 4 

(c) 2 (d) 3 

32.  ABC AB = AC
AB, BC  CA

D, E  F 

BE 

(a)
2

1
BC (b)

3

1
BC

(c)
4

1
BC (d)

3

2
BC

33. BD BCA =

41°   ABD 

O

CD

BA

41
o
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(a) 41° (b) 49°

(c) 22.5° (d) 20.5°

34.   ABC  BC, CA 

AB  D, E  F 

AF + BD + CE 

(a)
2

1
 ( ABC )

(b)
3

1
 ( ABC )

(c)
4

1
( ABC )

(d)  ABC 

35. ABCD 

(a) BC + DA = AB + CD

(b) ABCD 

(c) ABCD 

(d)

36. ABC   

AB, BC  CA 

 D, E  F  AD 

(a) 5 (b) 6 

(c) 4 (d) 10 

37. O T TP

 TQ 

 PTQ 

(a) OPQ (b) 2OPQ

(c)
2

1
OPQ (d)

3

1
OPQ

38. PQ 

P Q 

  T 

TP 

(a)
3

10
(b)

3

20

(c)
3

23
(d)

3

13

39. , A B  PQ  RS 

C PQ 

RS DE 

DOE  (  O )

(a) 90° (b) 120°

(c) 60° (d) 45°

40.  'O'  AE =

4 , EB = 2   AE = FC  BC = AD, 

DF = ?

D

E
BA

C

o

F

(a) 1 (b) 2 

(c) 4 (d) 6 

41. , PT  O 

R SQ 

PT   P 

 xSPR   QSR y  

x 2y  = ?

x°

y°

P

Q

R

S

T

(a) 90° (b) 105°

(c) 135° (d) 180°
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42. O  PA  PB 

 AOBP 

(a) (b)

(c) (d)

43. C(o, r)  C 
1

O ,
2

r 
    A

  AB 

 C
1O ,

2

r 
    P 

AP 

(a) PB (b) OA

(c) OB (d)
3

1
AB

44.  AB  CD 

E 

F 

(a) AB = CD (b) AB = 
2

1
CD

(c) AB   CD (d)

45. A B 

3  C

D 

AC  BC 

CD

(a) 5 (b) 4.8 

(c) 5.8 (d) 3.8 

46.

 

(a) 13 (b) 21 

(c) 30 (d) 17 

47. O  T

OT = 13  OT

 E AB 

E AB 

(a)
3

10
(b)

3

20

(c)
3

16

(d)

48. O R PQ 

ST 

TRQ = 30°,   PRS 

(a) 30° (b) 60°

(c) 45° (d) 120°

49. P 

T 

 P, Q  R 

TP, TQ  TR TQ 

(a) TR (b)
2

1
TP

(c)
2

1
TR (d)

50. O 

5   3 

P PA  PB

  AP = 12  BP 

(a) 12 (b) 12 3

(c) 4 10 (d) 10 4
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51. AB 

A  B 

P 

PA 

(a)
3

20
(b)

3

40

(c)
3

50
(d)

3

10

52. AB 

C  D 

ABC = 65°,   CAD = 45° 

DCA 

D

A B65°
45°

C

(a) 45° (b) 25°

(c) 20° (d)

53.  ACD 

(  A, B, C  D 

)

100°

40°

A

CB

D

(a) 40° (b) 50°

(c) 80° (d)

54.  A, B, C  D 

'x' 

A B

D
C

130°

x

(a) 50° (b) 60°

(c) 70° (d) 90°

55. x 

A

B

xD

4 

C8 

P

7 

(a) 6 (b) 7 

(c) 6.7 (d) 7.7 

56. X  Y 

 XY = 17   Z 

 r 

XZY 90  
r 

(a) 13 (b) 6 

(c) 9 (d) 8 

57. A B 

CD 

 CBDCAD   

A

B
DC
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(a) 180° (b) 90°

(c) 360° (d) 120°

58.  O  AB = 16

CP = 6  PD = 8  AP > PB

AP 

D

B

C

P

O

A

(a) 12 (b) 24 

(c) 8 (d) 6 

59.  ABC ,  AB + BC = 12 , BC +

CA = 14  CA + AB = 18 

(a)
2

9
(b)

2

11

(c)
2

5
(d)

2

7

60. A   AX 

BY  A B 

C 65° 

 P 

APO 

(a) 25° (b) 65°

(c) 90° (d) 40°

61. P  Q 

 PQ = 17 R 

x 

PRQ = 90°  x 

(a) 4 (b) 6 

(c) 7 (d) 8 

62.  AB 

ADC = 135°  CDB 

D

B

C

O

135°
A

(a) 67
2

1
° (b) 22

2

1
°

(c) 45° (d) 90°

63.  BAD = 60°, ADC

= 105°,  DPC 

P

CD

BA
60

o

105
o

(a) 40° (b) 45°

(c) 50° (d) 60°

64. O AB 

C AOB = 100° ACB 

(a) 80° (b) 90°

(c) 100° (d) 130°

65.   PAQ = 59°, APD = 40°

 AQB 
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B

Q
D

C

A

P

59°

40°

(a) 19° (b) 20°

(c) 22° (d) 27°

66. O,

 A , B  C 

 BA  T 

 CT C 

ATC = 30° ACT = 50° 

BOA 

50
o

C

T

B

AO

30
o

(a) 100°

(b) 150°

(c) 80°

(d)

67. O AB C

ACB = x°  AOB

= y°  x  ACBO 

(a) 120° (b) 180°

(c) 140° (d) 110°

68. PQ  RS,  O 

 PQ

= 16   RS = 12   PQ  RS 

(i)

(ii)

(a) (b)

(c) (d)

69.  AB  CD, O E

AOC = 40° 

BOD = 50° AEC 

(a) 90° (b) 45°

(c) 30° (d) 60°

70. PBA  PDA AD, O 

 40A ,  20P

DBC

B

A

C D

O

P
20°

40°

(a) 45° (b) 30°

(c) 60° (d) 75°

71.

(a) . (b) .

(c) . (d) .

72.  O  XO, OY

XOY 
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(a) 64 (b) 256

(c) 16 (d) 32

73.

P  Q 

PC 

(a) 97 (b) 194 

(c) 72 (d) 144 

74. P 

A  B  O 

AOP = 60°  APB 

(a) 60° (b) 30°

(c) 120° (d) 90°

75. r
1
  r

2 

A  PQ 

 (PQ)2 

(a) r
1
r

2
(b) 2r

1
r

2

(c) 3r
1
r

2
(d) 4r

1
r

2

76. BC O 

BC A 

BAC OBC ?  

B C

O

A

(a) 120° (b) 60°

(c) 90° (d) 180°

77.

                

A

B

C

D

x
o

A   AB

= BC = CD  x 

(a) 20° (b) 22 º
2

1

(c) 25° (d) 30°

78. AB  CD,

AB   AB = 10 AE =

2 ED 

(a) (b) 20

(c) 10 (d)

79. AB  CD, 'O' 

AB  CD 

ABCD 

(a) 2033 2 (b) 2023 2

(c) 1023 2 (d) 1078 2
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80.

(a) 50 (b) 65

(c)  8 (d) 

81. O AC  BD 

P 

AOB = 15º APB = 30º

2 2tan APB + cot COD   

(a) 
3

4
(b)

3

10

(c) 
3

1
(d)

3

2

82. O A B 

 P 

PAOB AOB : APB 5 :1    

 APB  

(a) 30º (b) 60º

(c) 45º (d) 15º

83.

(a) 30º (b) 45º

(c) 60º (d) 90º

84. AD  BC AD 

BC P 

 PA = 10 , PB = 8 , PC = 5 , AC =

6  PD 

(a) 5 (b) 4 

(c) 6 (d) 4.5 

85.

(a) 10 (b) 4.5 

(c) 9.6 (d) 12 

86.  ABC ,  O,  OBC 37  
BAC

(a) 74º (b) 106º

(c) 53 (d) 37º

87.

(a)

(b)

(c)

(d)

88.

I.

II.

(a) I (b) II

(c) I  II (d)  I  II

89. 

A C

O

B

0

M

, O OA = 3 ,
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AC = 3   OM,  AC   ABC

(a) 60° (b) 45°

(c) 30° (d) 90°

90.

(a) 20 2 20 3

(b)
10 3

3

10 2

3

10

3

(c) 10 3 10 2

(d)

O,  AB  CD 

P C100° 

BOD = 70°  APC 

(a) 80° (b) 75°

(c) 85° (d) 95°

92. , PQL  PRM  O 

Q  R  S 

 º50SQL   

SRM 60º  QSR  

(a) 110º (b) 60º

(c) 70º (d) 90º

93. O  AB CD 

P  AOC = 50º , BOD =

40º BPD 

(a) 60º (b) 40º

(c) 45º (d) 75º

94. 2a  2b 

c (c < ) 

(a)
2

222 cba 
(b) 

c

ab

(c) cba  (d) 
2

222 cba 

95.  5   8 

A A 

P Q 

  AP : AQ 

(a) 8 : 5 (b)  5 : 8

(c) 3 : 4 (d) 4 : 5

96. ABCD  AB  DC 

P AD  BC

 Q 

ADC 85    BPC 40    CQD

(a) 55º (b) 85º
(c) 30º (d) 40º

97. O  5OP    4OT 

8AB   PT PB

(a) 9 (b) 10 

(c) 7 (d) 8 

98. C
1
  C

2 
O 

12  3 C
1 

A C
2 

B

 C ABOC 
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(a)
9 15

2
 2 (b) 12 15  2

(c) 9 15  2 (d) 6 15  2

99.  AB = 8 CD = 6 

PQ = ?

C
Q

D

O

P
BA

(a) 6 (b) 8 

(c) 9 (d) 7 

100.  O  AB

C   D 

3 

AC 

(a) 108 (b) 106

(c) 104 (d) 102

101.

O

P T

Q

R

S42
o

 PQ , O 

ROS 42º  , RTS
(a) 46º (b) 64º

(c) 69º (d) 

102.

(a) 1 , 2 , 3 

(b)
2

1
,

2

3
 ,

2

5
 

(c) 1 , 2.5 , 3.5 ,

(d)

103.PT 

O P PBC 

PB = 5 BC 

(a) 7.8 (b) 8.0 

(c) 8.4 (d) 9.0 

104.  AB,  O 

AOE = 150°, DAO = 51° CBE 

(a) 115° (b) 110°

(c) 105° (d) 120°

105.

(a) 8:7 (b) 7:8

(c) 4:3 (d) 3:4

106.P, Q  R 

ST =  4 ,

UV = 7 WX = 10 
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(a) 123 (b) 144 

(c) 125 (d) 136 

107.  CD, O 

E OE,  AB F 

AB = 16 EF = 2 

DE 

(a) 
15

108
(b) 

15

118

(c) 
15

126
(d) 

15

136

108.  AB,  O 

AB =  24  OD , BC  OE,

BOD 1:2ED:BE 

F , DC AF ( ) 

(a) 171 (b) 181

(c) 161 (d) 211

109.  ED,  AC 

CBE 65º    ?DEC 

O
C

DE

A

B

(a) 35º (b) 55º

(c) 45º (d) 25º

110. PQ  RS, O 

C  AB

PQ RS A B 

 AOB 

(a) 60º (b)  120º

(c) 90º (d) 180º

111.   AB  CD 

PA = 8 

PD=4 , CD=3  AB 

(a) 4 (b) 3 

(c) 3.5 (d) 4.5 

112. P  Q  B  C 

 A  D  P  Q 

A, C  D   APB 130º 
  BQD = x°  x 

(a) 65 (b) 130

(c) 195 (d) 135

113. 1C   2C  O 

 C
1

A C
2
 

B 

OAB 

(a) 
2

159
 (b) 1512  

(c) 159  (d) 156  
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114.O AB CD 

P  º23ADP 

º70APC    BCD

(a) 45º (b) 47º
(c) 57º (d) 67º

115.  AB  CD E 

AE, EB  ED 

(a) 65 (b) 65
2

1

(c) 65 (d) 
2

65

116 PQRS  O 

S SR TR = OS 

(a) 
3


(b) 

7

11

(c) 


3
(d) 

11

7

117.

(a) 2:3 (b) 3 3 : 2

(c) 2:3 (d) 1:2

118. AB 

CD || AB. AB = CD = 2  

(a) 7 (b) 37

(c) 27 (d) 152

119. AB  CD AB =

8 CD = 10  .CD||AB AB  CD

(a) 
4

175
 (b) 

5

174

(c) 
5

173
(d) 17  

120.

1/4 2 

(a)  1/2
4 3             (b)  1/2

4 3  

(c)   1/2
4 3


          (d)   1/2

4 3


  

121. P,

Q  R 

12CD,6AB    15EF  PQR

P F E Q

DA

B

R

C

(a) 117 (b) 116 

(c) 113 (d) 121 

122. 

O O' 

ACB 

A BCO 'O
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(a) 54 (b) 27

(c) 36 (d) 18

123. A, B, C, D   ABD 

AC 

ABCD 

(a)  :12 (b)  2:23

(c)  :13 (d)  3:34

124. A  B 

C 

  D E 

 ABDE 

(a) 22  (b) 33  

(c) 23 (d) 32  

125.AB, O DOC 

D 

 AB  C  that

BC = OD, BCD = 200  AOD 

(a) 300 (b) 400

(c) 100 (d) 600

126. P O 

PA  PB 

 AB = 6 OP, AB C 

OC = OP 

(a)
4

25
(b) 25

(c) 13 (d)

127. PQ = a, PR = 4  O

 S, O Q 

PS QR OP 

P

Q R
S O

a

4

(a)
216

2

a (b) 
16a2

a16

2

2





(c) 2aa16

16a4




(d)

2

2

a16

16a2





128. P  Q, AB  AC

 AB AC 

OP OQ 

R  S R  S 

T BAC 320  

RTS ? 

(a) 320 (b) 740

(c) 1060 (d)  640

129.  CP  CQ, 

C  AB 

R  If

CP = 11  BR = 4 BC 
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(a) 7 (b) 8 

(c) 5 (d) 10 

130.

A  B C D 

AC  BC 

CD 

(a) 4.2 (b) 8.4 

(c) 2.4 (d) 4.8 

131. PR , 8 O 

Q  OR =

16 OP = 10 PR 

(a) 18 . (b) 19 .

(c) 19.8 . (d) 21.86 .

132. P 

A 

 B

C AC

(a) 5.6 . (b) 11.2 .

(c) 11.8 . (d) 6.5 .
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1. (d) 2. (c) 3. (c) 4. (c) 5. (a) 6. (a) 7. (d) 8. (b) 9. (c)

10. (d) 11. (b) 12. (b) 13. (d) 14. (a) 15. (b) 16. (b) 17. (b) 18. (a)

19. (c) 20. (c) 21. (b) 22. (c) 23. (b) 24. (a) 25. (b) 26. (a) 27. (b)

28. (c) 29 (c) 30. (a) 31. (b) 32. (a) 33. (b) 34. (a) 35. (a) 36. (a)

37. (b) 38. (b) 39. (a) 40. (b) 41. (a) 42. (c) 43. (a) 44. (a) 45. (b)

46. (a) 47. (d) 48. (b) 49. (a) 50. (c) 51. (b) 52. (c) 53. (a) 54. (a)

55. (c) 56. (b) 57. (a) 58. (a) 59. (b) 60. (a) 61. (b) 62. (b) 63. (b)

64. (d) 65. (c) 66. (a) 67. (a) 68. (a) 69. (b) 70. (b) 71. (c) 72. (a)

73. (b) 74. (a) 75. (d) 76. (c) 77. (d) 78. (d) 79. (c) 80. (b) 81. (a)

82. (a) 83. (a) 84. (b) 85. (c) 86. (c) 87. (b) 88. (c) 89. (c) 90. (a)

91. (c) 92. (c) 93. (c) 94. (a) 95. (b) 96. (c) 97. (a) 98. (c) 99. (d)

100.(d) 101. (c) 102. (a) 103. (a) 104. (c) 105. (d) 106. (a) 107.   (d)     108. (a)

109.(d) 110. (c) 111. (d) 112. (b) 113. (a) 114. (b) 115. (a) 116. (c) 117. (b)

118.(a) 119. (a) 120. (c) 121. (a) 122. (b) 123. (c) 124.     (b) 125. (d) 126. (a)

127.(a) 128. (b) 129. (a) 130. (d) 131. (c) 132. (b)
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Soln 1. AO  BO 

 ABO =  BAO = 60o         (AO = BO)

AOB ,

 AOB+ ABO+ BAO = 180O

 AOB = 180o – (60o + 60o)

= 60º

,

1

2
 AOB = ACB

  ACB = 30º

Soln 2.

O

C

B

A 20
o

30
o

D

 ABC 

 ABC = 180o –  BAC –  ACB

= 180o – 30o – 20o

 ABC = 130º

 ADC = 180º – 130º

= 50º

  AOC = 2 ×  ADC

= 2 × 50 = 100º

Soln 3.  AEB = 120o

  AEC = 180o–120o = 60o [  ]

 AEC ,

 AEC = 180o –  CAE –  AEC

= 180o – 30o – 60o = 90º

 ACE = 90º

 ACB = ADB ( )

  ADB = 90º

Soln 4. PT2 = PA × PB

 AB = x

  25 = 4 × (4 + x)

25 = 16 + 4x

4x = 9

AB = x = 
9

4

Soln 5.

 r = 
AB+ AC – BC

2

  r =  
4 3– 5

2


 = 

2

2
 = 1 

Soln 6.

A C

B

c

bb

c

a c

AB  (a+b) = 5 

BC  (b+c) = 6 

CA  (c+a) = 7 

2a + 2b + 2c = 18
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  a + b + c = 9

  a = 9 – 6 = 3 

 b = 9 – 7 = 2 

c = 9 – 5 = 4 

Soln 7.

O O B

  OB = 13 

  O'B = 5 

   OO' = OB – O'B

= 13 – 5

= 8 

Soln 8.

B

P

A

24

25

OP = 25 

AP = 24 

 AO = 2 2OP AP

[   ]

= 2 225 24  = 7

  AO = 7 

Soln 9.  ACB = 
1

2
 AOB

 ACB =  
1

2
 × 46 = 23º

  BDC 

23° +  B + 90° = 180°

   B = 67º

Soln 10. AB = 8 

CD = 6 

 PO = 2 25 – 4  = 4

PO = 3 

 QO = 2 25 – 3  = 4

QO = 4

PQ = PQ + QO = 4 + 3

  PQ = 7 

Soln 11.  ABC +  ADC = 180o

[ ]

 ABC + 140o = 180o

 ABC = 40º

 ACB = 90º [ ]

 ABC 

  BAC = 180o – 90o – 40o

  BAC = 50º

Soln 12.

OA B

C D

E
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 CD = r

 OCD ,

OC = OD = CD = r ( )

,  OCD 

 COD = 60o

 CBD = 
2

1
  COD

  CBD = 30º

 ACB = 90o  [ ]

 BCE = 180o – 90º = 90º

 BCE 

 BEC = 180o –  BCE –  CBE

= 180o – 90o – 30o

 BEC = 60º

 AEB 60  

Soln 13.

A

C

B

O

D

100°

 ADB = 
2

1
 AOB

   ADB = 50º

 ADB +  ACB = 180°

 ACB = 180° – 50°

  ACB = 130°

Soln 14.

P A B O C D Q

AD = 12  OA = 
12

2
 = 6 

BC = 8  OB = 
8

2
 = 4 

 AB  = OA – OB = 6 – 4 = 2 

Soln 15.

A B

C D

r

5 5

1212

5

12

r
O

 (r) = 2 2(12) (5)   = 169  = 13 

Soln 16.
P

Q

O1 r1

O2r2

PQ = 1 24r r

= 4 8 2 

= 64

= 8 
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Soln 17.

O

13 12

z
yx

 XOZ 

XZ = 2 213 –12

= 25

 XZ = 5

   XY = 2 × 5 = 10 

Soln 18.

A

B

OP

53

C

 PAO   PBO 

AP = PB  [ ]

OA = OB [ ]

OP = OP [ ]

   OAP   OPB

,  APO =  BPO

 AOP  ,

  APO = 180° – 90° – 60°

  APO = 30°

  APB = 2 ( APO)

      = 2 × 30° = 60°

Soln 19.  AOB 

 OBA =  OAB = 55º [ OB = OA]

 AOB = 180° – (55° + 55°)

 AOB = 70º

 AOB =  COD [AB = CD]

  COD = 70º

Soln 20.  CBA = 
1

2
 COA

      = 
1

2
 × 120°

   CBA = 60º

  CBE = 180° –  CBA

     = 180° – 60°

  CBE = 120º

Soln 21.  ACB = 90° (  )

 ADC +  ABC = 180°

(   180° )

 ABC = 180° – 120°

  ABC = 60º

 CAB = 180° – 90° – 60°

  CAB = 30º

Soln 22.

A

P

B

O

90º

C

 ACB = 
1

2
 AOB

  ACB = 
1

2
 × 90 = 45º

,  APB +  ACB = 180º

  APB = 180° – 45°

  APB = 135º
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Soln 23.  PD = x 

AP × PB = CP × PD

2 × 6 = 3 × x

x = 4 

PD = 4 

Soln 24.  = 
AB AC BC

2

+ -

= 
4 3 5

2

 
 = 

2

2
 = 1 

Soln 25.  QAX =  BAX –  BAQ

 QAX = 70° – 40° = 30º

,  BAY = 180° –  BAX

= 180° – 70°

 BAY = 110°

 EBA = 90º

  BAY =  AQB = 110º

  ABQ 

 ABQ = 180 –  BAQ –  AQB

      = 180° – 40° – 110°

  ABQ = 30°

Soln 26. ,   ADB = 90° [ ]

 ADC=  DAB   30o  [ ]

   ABD 

oDAB + ABD+ ADB=180  
o o o30 ABD 90 180  

oABD 60 
o oACD=180 ABD=180-60 =120   

 CAD  

oACD CAD ADC=180   
o o120 CAD+30 =180  

 o oCAD=180 -150  = 30o

Soln 27. BDC

BDC 180 110 30    

BDC 40  

BAC BDC 40    

(  )

Soln 28. 180    

50 +   = 180°

  = 180° – 50° = 130°

Soln 29.
R D

P S

PQ  = RS

    22

1 2  r r

   2 2
10 3 3  

100 36 

64

= 8 

Soln 30.

B

A

O O
1

P

APO 90   ( )

Soln 31. AP × BP = DP × CP

2 × 6 = DP × 3

DP = 4 .
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Soln 32.
A

D

B
E

C

F
O

 OE, OF   OD  BC, CA

 AB 

  OB = AC

AE,  BC 

  BE = 
1

BC
2

Soln 33. BCA ADC  

( )

ABD ,

ABD BDA DAB 180    

ABD 41 90 180     

ABD 49  

Soln 34.

DB C

y z

F E

A

x x

y z

2 (x+y+z) = 

 (x+y+z)  = 
1

2
× ABC  

, AF + BD  + CE = 
1

2
( ABC  )

Soln 35. D

A

C

B

  BC + DA = AB + CD

Soln 36.
A

a

B C

8 

b c

E

D F

b 10 c

12 

a

ABC  = 30

 2 (a+b+c) = 30

 a+b+c = 15

AD = a+b+c–(b+c)

= 15–10

= 5

Soln 37.

P

Q

OT

O

O

 OPQ =  OQP = 
 OPQ ,

  POQ = 180° – 2

  PTQ = 180° – (180° – 2 ) = 2

  PTQ = 2OPQ

Soln38.

P

Q

OT
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OM (5)² (3)²   = 3 .

,  PMO 


4

tan
3

  ....(i)

 OPT 


TP

tan
5

  ....(ii)

 (i)  (ii) 

4 TP

3 5


 TP = 
20

3
.

Soln 39. DP A Q

R
E B

S

O







C

 DCO   DAO 

 C =  A = 90°

DO  = DO  [ ]

DA = DC = [ ]

  DCO   DAO

, AOD DOC =    

, COE BOE =    

 o   +  = 180    [ ]

 2 o( ) = 180

 oDOE ( ) = 90  

Soln 40. A B

CD

h E

F

BE × AB = BC2

2 × 6 = BC2

BC = 12 = 2 3

BC = AD = 2 3

AD2 = DC × DF

 22 3  = (DF + FC) × DF

12 = (4 + x) x

x2 + 4x – 12 = 0

(x + 6) (x – 2) = 0

x = 2, x = – 6

x = 2

Soln 41. QRS = 90°

QRP = ° y

SQR = ° + x y° ( )

PRQ  ,

x° + y° + y° + 90° = 180°

 x° + 2y° = 90°

Soln 42.

A

B

O
P

 OAP  OBP  90º 

P  Q 180º 

 AOBP  
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Soln 43.

P

B

AO
O

1

OPA 90    [AB ]

OP AB

AP = PB [AB ]

Soln 44.

A

C

D

B
Rr

 2 2AB 2 R  r

 2 2CD 2 R  r

AB = CD

Soln 45. C

BA

D

 AB2 = AC2 + BC2

 AB = 2 23 4  = 5

 AB = 5  

CD = 
1 2

2 2
1 2

2s s

s s

= 2 2

2 3 4 24
4.8

53 4

 
 



  CD = 4.8 

Soln 46. III  = I  +  II 

 R
3

2 =   R
1

2 +  R
2

2

= (5)2 + (12)2

R
3

= 13 

Soln 47. 

AB

Soln 48.

O
TS

P Q
R

30
o

o
TRQ=30

oSRT=90 (  )

o
PRS SRT TRQ=180     (  )

o o oPRS+90 +30 =180

 oPRS = 60

Soln 49.

T

Q R

P

TQ = TP

TP = TR

TQ = TR

Soln 50. A

P

B

o
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AO = 5 

BO = 3 

AP = 12 

2 2OP AP OA  = 2 212 5 169 

OP = 13 

BP = 2 2OP OB

=    2 2
13 3  = 160

BP = 4 10

Soln 51.

A B

O

P

8

X

OA = OB = 10 

AB = 16 

AX = XB = 8 

XO = 2 2AO AX  = 100 64

XO = 36  = 6 

,
AP AX AP 8

AO XO 10 6
  

AP = 
80 40

6 3


AP = 
40

3

Soln 52. B 65  

D 180 65 115     

o o oDCA 180 115 45   
oDCA 20  

Soln 53. oBAC = BDC =  40 

[ ]

o AOB = COD =  100 

[ ]

o COD + ODC + OCD = 180  

[  180° ]

o o o100 40 ODC 180  
oCOD = 40 ----

 oACD = 40

Soln 54. CBA 180 130   

CDA CBA 180   

CDA 180 50 130     

x + 130° = 180°

x=50o

Soln 55. AP × PC = BP .  DP

12 × 8 = (7 + x) × 7

x = 
96

7
7


  x = 6.7 

Soln 56.

X Y

Z

9

9

2

2

R R

YZ = 2 + x

XY= 17



430  Play with Advanced Maths

XZ = 9 + x

XY2 = YZ2 + XZ2

   2 2217 2 9   r r

289 = 4 + 4r + r2 + 81 + 18r + r2

2r2+ 22r + 85 – 289 = 0

r2 + 11r – 102 = 0

  6 17 0  r r

r = 6, r = – 17

  r = 6 

Soln 57. BCD =  CAB .......(i)

 BDC =  DAB .......(ii)

 CAB +  DAB  =  BCD +  BDC

180°  –  CBD =  CAD

  CAD  +  CBD = 180°

Soln 58. AP > PB

AB = 16

AP = x

BP = 16 – x

AP. PB  = CP.DP

x(16 – x) =  6 × 8

x2 – 16x + 48 = 0

x2 – 12x – 4x + 48 = 0

x(x– 12) – 4 ( x– 12) = 6

x = 12

x = 4

(AD > PB)

AB = 12 

Soln 59. AB + BC = 12

BC + CA = 14

CA + AB = 18

 = 
12 14 18

2

 
 = 22

2 π r = 22

r = 
22 7

22 2




  r = 
7

2

Soln  60.

C

A B

O

65
o

P

 ACB = 65°

 AOB = 2 × 65 = 130º

 OAP = 90º

 AOP = 65º

 APO = 180 °– 90° – 65°

  APO = 25º

Soln  61. 

Soln  62.  AOC = 135°

 COB = 180° – 35°

 COB = 45°

 CDB = 22
1

2

o

[ CB ]
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Soln  63.  PDC = 180° – 105°

 PDC = 75°

 DCB = 180° – 60°

 DCB = 120°

 PCB = 180° – 120° = 60°

 PCD = 60º

 DPC = 180° – 75° – 60°

  DPC = 45º

Soln  64.

A

C

O

100°
B

 AOB = 100°

 AOB = 360° – 100° = 260°

 ACB = 
1

2
 AOB

 ACB = 
1

2
 × 260° = 130º

  ACB = 130º

Soln  65. ADP  ,

 ADP = 180° – 59° – 40°

 ADP = 81º

 ABC = 180° – 81° = 99º

 CDQ =  ABC = 99º

 QCB =  BAP = 59º

 ,  CQD 

 CQD = 180° – 59° – 99° = 22°

  CQD = 22º

 o
AQB 22 

Soln  66. CAB 50 30 80      

OCT 90  

OCA 90 50 40     

OC = OA

, OAC 40  

OAB 80 40 40     

OB = OA

So, OBA 40  

BOA

 BOA = 180°   40°   40° = 100°

Soln  67.

A

C

O

B

ACBO 

x = y

x = y = 120º

Soln  68.

E
P Q

SR X

O
10 10

8 8

66

OE = 2 2(10) (8)  = 36  = 6

OX = 2 2(10) (6) = 64  = 8

OX = 8 

EX = OX – OE

EX = 8 – 6

EX = 2 

 (6, 8, 10)
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OE = 6 

P Q

R S

O

X

E

10

8 8

66

OX = 8 

EX = 8 + 6 = 14 

2  , 14 

Soln  69.

D

O

B

A

C

E

 AOC = 40º

 DOB = 50º

 ABC = 
40

2
 = 20°

( )

 DCB = 
50

2
 = 25°

 AEC = 20° + 25°

  AEC = 45°

Soln  70.

A

B

C D
P

O

140°

20°

 ABD = 90º

 BCD =  DAB = 40º

 ABC =  BCP +  CPB = 40° + 20°

[ ]

 ABC = 60º

 DBC = 90° –  ABC = 90° – 60°

  DBC = 30º

Soln  71.

A

C D

B

P

T

O

6
8

OTA  

OA2 = OT2 + AT2

(10)2 = (OT)2 + (8)2

OT = 36  = 6 

 OCP 

OC2 = OP2 + CP2

(10)2 = OP2+CP2

OP = 64  = 8

 TP

TP = OP  OT

TP = 8-6 = 2

Soln  72.

X Y

r r

O

 = 32
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1

2
r×r = 32

r2 = 64

r = 8

, XO = OY

XO = 8

r = OY = 8

  = π r2 = π (8)2 = 64 π

Soln  73. P
Q

r1 r
2

r
1
 + r

2
 = 13 

r
2
 – r

1
 = 9 – 4 = 5 

 PQ

= 2 2
2 1( ) – ( )r r

 PQ = 2 2(13) (5)

 PQ = 12 

  = a2

= 12 × 12 = 144 2

Soln  74.
A

B

PO
60°

AP = PB

OA = OB

OP = OP

  OAP   OPB

,  AOP =  POB

, APO = 180° – 90° – 60°

  APO = 30°

 APB = 2 ×  APO

 APB = 2 × 30° = 60º

Soln  75. P

A

Q

(PQ)2 = (r
1
 + r

2
)2 – (r

1
 – r

2
)2

(PQ)2 = 4 r
1
 r

2
[ (a + b)2 – (a – b)2  = 4 ab]

Soln  76.

B C

O

A

 BOC = 2 BAC

OB  = OC

 OBC =  OCB

 OBC = 90° – 

1

2

2

BOC

(  BOC = 2 BAC)

 OBC = 90° –  BAC

  OBC +  BAC = 90º
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Soln  77. AB = AD = BC = CD

AC 

ABC
AB = AC = BC

ABC 

ABC  = 60°

BD, ABC  

ABD 30    x

Soln  78. AB  = 10 

OA  = 5

AE = 2

OE = 5–2 = 3

OD 

OD = 5 

,   OED  = OD2 = OE2 + ED2

 (5)2 = (3)2 + ED2

ED = 16 4

Soln  79.

A

C D

B

N

O

OMA ,

  (OA)2 = (AM)2 + (OM)2

 (65)2 = (63)2 + (OM)2

OM = 16 

 OCN 

 (OC)2 = (CN)2+(ON)2 ( )

 (63)2 = (56)2 + (ON)2

 ON = 33 

  ABCD   (MN) = 33–16 = 17

  = 
1

2
×  ×( )

= 
1

2
 × 17 × (126+112)

= 1023 2

Soln  80.

A

C

B

C1

C2

AB  = 2 2
1 2 1 2( ) ( r ) c c r

 BC  = 2 2
1 2 1 2( ) ( r ) c c r

(    c
1
c

2
 ,  r

1
 = 4,  r

2
 = 3 

 )

BC 1

AB 2
 

2 2
1 2 1 2

2 2
1 2 1 2

( ) ( r ) 1

2( ) ( r )

 
 

 

c c r

c c r

2 2
1 2

2 2
1 2

( ) (4 3) 1

4( ) (4 3)

 
 

 

c c

c c

2
1 2

2
1 2

( ) 49 1

4( ) 1


 



c c

c c

  3 (c
1
c

2
)2 = 195

c
1
c

2 
= 65
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Soln  81.

45
o

A

C

O

D

B

15
o

 APB = 30°

 AOB = 15°

,  COD = 45°

 tan2  APB + cot2  COD

= tan2 30° + cot2 45°

=

2
1 4

1
33

 
   

Soln  82.

P

O

A B

  OAP =  OBP = 90°

[ ]

  AOB +  APB = 180°


AOB

APB




 = 
5

1

  AOB = 5  APB

 AOB 

 5 APB +  APB = 180°

 6 APB = 180°

  APB = 30°

Soln  83.

C

BA

30
o

60
o

O

r r

r

 = r

 = r

 AOB  

,  AOB  = 60°

, ACB = 
1

2
× AOB  = 30°

Soln  84.

5

A

D

O

C

B

10

P

8

AP PC

BP PD


10 5

8 PD


PD = 4 

Soln  85.
P

BA

R

O

6 8



436  Play with Advanced Maths

APO   APB

8

10
 =  

PO

6

PO = 4.8

PR = 9.6 

Soln  86.
A

CB

53
o

106
o

O

r

BO = CO

OBC  OCB = 37°  

, BOC  180  37° 37     = 106°

106
BAC  53

2


   

Soln  87.  = 

4a = 2r

a = 
2

r

   

2

2

2

 
  



r

r

= 
22

28

22

7

   

   > 

Soln  88. I  II 

Soln  89. AMO  ,

3

12Sin  = =
3 2



 = 30°

AOC = 60°

1
ABC = × AOC

2
   = 30°

Soln  90. r4

r3

r2

r1

r
1
 :  r

2
  :  r

3
  :  r

4

1  :  2  : 3  : 4

, 2   40 1   20

  = 20,  20 3,  20 2

Soln  91.

70
o

100 o

C

D

A

O

B

, AOC 100  

, CDA 50  

, BOD 70  

, BAD 35  

 APC 50 35 85     

Soln  92.
L

Q

P

R

M

S 40
o

30
o

40
o

50
o

30
o

60
o

40
o
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PQO = PRO 90   

SQO = 180°    (50°+90°) = 40°

SRO  = 180°    (60°+90°) = 30°

, OQ = OS [ ]

OQS = SOQ  40°  

OR = OS [ ]

ORS = OSR  30°  

QSR = 40°+30° = 70°

Soln  93.

40
o

A

B

O

D

C

50
o

 AOC BOD 

= 2 ABC BCD 

 2 ABC BCD 2 BPD   

  1
BPD 50 40 45

2
     

 BPD 45  

Soln  94.

R

N MA

B

S

x
C

y

P a

r = 
2 2 2

2

a b c 

Soln  95.

P

A

Q

AP = 5×2 = 10 

AQ = 8×2 = 16 

AP : AQ = 10 : 16

  AP : AQ = 5 : 8

Soln  96.

B

C

D

A 95° 85°

95°

85° 55°

40°

Q

P

55°

 QDC = 180° – 85° = 95°

 QDC = 95º

 ADC + ABC = 180°

 ABC = 180° – 85° = 95°

 CBP = 180° – 95° = 85º

,   BCP 

 PCB = 180° –  85° – 40°

 PCB = 55°

  PCB =  QCD

  QCD = 55°

 QCD ,

 CQD = 180° – 95° – 55°

= 30º

  CQD = 30º

Soln  97.    2 2
PT 5 4 

= 3
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PA = x, AB = 8

, PT2  = PA×PB

(3)2 = x × (x+8)

   2 2
PT 5 4 

x2 + 8x   9=0

x2 + 8x   9= 0

x2 + 9x   x   9= 0

(x+9) (x  1) = 0

x = 1

PB = 8+1 = 9

Soln  98.

B

O

C

A

OA = 12 

OB = 3 

AB = 2 212 3

AB = 15 9

= 3 15

ABOC  = 2 ABO 

= 
1

2 OB AB
2

  

= 
1

2 3 3 15
2

  

= 9 15  2

Soln  99. OP   AB

AP = PB = 4 .

OQ   CD

CQ  = QD = 3 .

OPA  

AO2 = AP2 + PO2

(5)2 = (4)2 + (PO)2

PO = 3 .

OCQ 

(OC)2 = (CQ)2 + (OQ)2

OQ = 4

PQ = 3+4 = 7

Soln  100. 

A C P D B
3

O

713

OCP ,

(OC)2 = (CP)2 +(PO)2

(7)2 = (CP)2 + (3)2

CP = 49 9

= 2 10

, OAP ,

(AO)2 = (AP)2 + (OP)2

(13)2 = (AP)2 + (3)2

AP = 169 9

= 160  = 4 10  

AC = AP  CP = 4 10  2 10  = 2 10  

Soln  101. PRQ 90   [ ]

QRT 180 90 90      

RQS 21  

, RTQ ,

 RTS 180 (90 21 ) 69      
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Soln  102. 

A C

B

c

bb

c

a c

a+c = 3

b+c = 4

c+a =5

2 (a+b+c) = 12

a+b+c = 6 

  A  = 6  4 = 2 

  B  = 6  3 = 3 

  C  = 6  5 = 1 

Soln  103.

5

10P

T

6

B

C

PT2 = PO2   OT2

= 102   62

 PT = 8 .

PT2 = PB × PC

(8)2 = 5×PC

PC = 
64

5

 BC = 
64 64 25 39

5 =  = = 7.8
5 5 5




Soln  104. EOB 180 150   

EOB 30  

OE = OB = 

OEB OBE EOB 180    

180 30 150
OEB 75

2 2

  
    

OBE 75  

 CBE 180 75 105     

Soln  105. R
1
 = 

R 
2
 = 

2  R
1
 + 2  R

2
 = 176

2   (R
1
+R

2
) = 176

R
1
 + R

2
 = 28 .... (1)

R
1

2 + R
2

2 = 400

R2 
1
 + R

2

2 = (20)2

  (1) 

R2 
1
 + R

2

2+ 2R
1
R

2
 = (28)2

(20)2 + 2R
1
R

2
 = (28)2

2R
1
R

2
 = (28)2 – (20)2

R
1
R

2 
=

8 40
192

2




R
2 = 

1

192

R

 R
2
 

R 
1
 + 

1

192

R
= 28

R
1

2 – 28R
1
+192 = 0

R
1

2 – 16R
1
–12R

1
+192 = 0

R
1 
(R

1
–16) – 12(R

1
–16)=0

R
1
 = 16, 12

R
2
 = 

192
16

12



1

2

R

R
 = 

16

12
 = 

4

3
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Soln  106. 

P

UT

S V

R
WX

Q

 PS = 24 .

ST = 4 

PT = 24  4 = 20 

  , QS = 20 

  QW = 24 

QX = QW  XW

= 24 – 10

= 14

  , RW = 14 

  RV = 24 

RV = RU – UV = 24 – 7 = 17 

  PU = 17 

  =  PT = TS + SQ + QX + XW+ WR+

RV+VV+UP

= 20 + 4 + 20 + 14 + 10 + 14 + 17 + 7 + 17 = 123 

Soln  107. OE  AB 

AF = FB = 8 

, OFB  ,

r2 = (r   2)2  + (8)2

r = 17

OFB  OED

2

8




r r

x

17 2 17

8




x


136

15
x  

Soln  108. 

A

CB 12

O

E

F
6

D

AE OA 2
 =  = 

ED OD 1

OD 6 

OA OA
 = 

OP AC

AC = 12

, AOD ,

AD = 144 36 = 108

FC = 
108

2

AF = 
108

144 = 171
4



Soln  109.

E

C

B

A

D

25
o

65
o

25
o

25
oO

AC 

, ABC = 90°

EBA = 90° – 65° = 25°

AE 

ABE = ACE = 25° 

AC ED

 , ACE CED 25    

Soln  110.  39 

Soln  111.
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A

B

C

D

P

PA = 8 

PD = 4 

PB × 8 = 4× (4+3)

PB =
28

3.5
8



 AB = PA   PB = 8   3.5  = 4.5

Soln  112.

B

QP

C

A D

1 1
BCA APB 130 65

2 2
       

BCD 180 65 115     

BQD 2 BCD 2 115 230     

 BQD 360 230 130     

Soln  113.

A B

O
12

OB = OC = 3 

OA =  12

ABO 90  

AB = 2 212 3

AB = 135  = 3 15

OAB = 
1

OB AB
2
 

= 
1

3 3 15
2
 

 OAB  
9 15

2
 2

Soln  114.

DC
70°

B

A

O

23°
P

APC 70  

APC DPB  

APD 130 70   

APD 110  

APD BPC    = 110°

ADC ABC 23    

, BPC  ,

BCP 180 23 110 47      

 BCD 47  
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Soln  115.

DC

B

A

E

AE × EB = DE × EC

EC = 
D 6

4
3




  = 2 27 4

= 49 16

= 65  

Soln  116.  OS = TR = r

 OS = OT = TR = r

,   OSR ,

SR =  2 22r 3  r r


2

2

3



r

r
 = 

3



Soln  117.
A

B
D

C
G

F
a

r
E

    = 

23

4

a

 r = 
2 3

a

ED  = 2
2 3 3

a a
 

 2
3

a
x = 

6

a
x = 

  

2 2

66

 
  

a a
=



2

2

3

 3 34

2

6


 

a

a

Soln  118. 

A B
OP

C D

α

8

 ODB ,

OB
Cos

2
   ......... (1)

, ADB  ,

2
Cos

8
  ........... (2)

OB 2

2 8
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1
OB

2


OB = AP = 
1

2

PO = CD = 8 
1 1

2 2
   7 

Soln  119. 

C

A B

D

T

P

O

4

5

r

2

 22 216  - 25 2  r r

2 216  = 25 4  r r

r2  16 = r2  25 + 16 + 2r 25

5 = 24 r 25

r2– 25 = 
25

16

r2 = 
25 425

25
16 16

 

r = 
5 17

4

Soln  120. 

  
1

 
4



a2   

23 1
 = 

4 4

a

2 2
4 3 1

 = 
4 4

a a

a2 = 
1

4 3

a =  -1/2

4 3

Soln  121.  PB = 25

PA = PB   AB = 25-6 = 19 

 RB = 19 

 RD = 25

RC = RD   CD = 25  12 = 13 

  QD = 13 

 QF = 25 

QE = QF   EF = 25  15 = 10 

  PF = 10 

  =

19+6+19+13+12+13+10+15+10

= 117 

Soln  122. AB = 6+18 = 24 

 R = 12 

 = 
21

R
2
  = 

21
(12)

2
  = 72 

 OA = r
1
 = 3 

 = 
2

1

1
r

2
  = 

21
r(3)

2
  = 

9

2


  O1C (r
2
) = 9 

 = 
2

2

1
r

2
  = 

21
(9)

2
  = 

81

2
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  = 72     
9

2
 –

81

2


= 
144 90

2

  
 = 

54

2



= 27  2

Soln  123.

A

B D

C

P

R

AB = BD = AD = 3Ra =

PD
2

a
 =

PC = R-r 
3

a
=

2 2

CD
4 12 3
 

a a a
 =

CD = BC

ABCD 

2
2

3
 

a
a

=
2 3R

2 3R
3

 2( 3 +1)R


 2 3 1 RABCD 

2 R






 3 1: 

Soln  124. 

A B
OP

C D

α

8

ABDE 

AB = 4 

DE = 
1

2
 AB = 2 

FB = 1  , BD = 2

DF = 2 22 1  = 3  

 ABDE 

= 
1

2
(AB + DE) × DF

= 
1

2
(4 + 2) × 3  = 

1

2
 × 6 × 3

= 3 3

Soln  125.

O

D

A B
20

o

C
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 OA  OB 

OD = OB [ ]

OD = BC [ ]

SO,  OB = BC

BOC BCO 20    

OBA 40    [
]

OB = OA [ ]

OAB OBA 40    
OAB ,

AOB OAB OBA 180    
AOB 180 40 40 100      

, AOD AOB BOC 180     [ ]

AOD 100 20 180     
 AOD 60  

Soln  126.

A

B

OP

53

C

OCA ,

OC 4
Cos

OA 5
   .... (1)

OAP ,

OA 5
Cos

OP OP
   .... (2)

4 5

5 OP



25

OP
4



Soln  127. QPR

QPR = 90°

QR = 2 24a

OP = 
QR

2
= 

2
16

 
2

 a

Soln  128.

A

C

B

O

P

R
A

S

Q

T

QOP QAP 180   

QOP 180 32 148     

QOP SOR 2 STR    

1 1
STR QOP 148 74

2 2
       

STR 74  
 RTS 74  

Soln  129. BR = BQ = 4  ( )

CP = CQ = 11

BC = CQ   BQ = 11   4 = 7 

Soln  130.

O
B

α

43

A

C

D

2 2AB 3 4 5  

ACB ,

4
Sin

5
  .... (1)

AOC  ,

OC
Sin

3
  . ...(2)

4 OC 12
OC

5 3 5
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CD = 
24

4.8
5



 – 2

AC  BC 

 C = 90°

AB 3² 4² 5  

ABC
1 1

AC BC CO AB
2 2
    = 

3×4= CO × 5  CO = 2.4 

 CD = 2 × 2.4 = 4.8 

Soln  131

O

P RQ

10

8

16

OQP ,

   2 2
PQ 10 8 6   

OQR ,

   2 2
QR 16 8  8 3 13.856    

3 1.732  

PR = 6 + 13.8 = 19.8 

Soln  132.

A CB

P

5

3.3
6.5

AP = 6.5 PB = 3.3 

AB =    2 2
6.5 3.3

=   6.5 3.3 6.5 3.3 

= 9.8 3.2 5.6 

AC = 2×AB = 2×5.6 = 11.2 
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 (i)

0

 (ii)

0

0

(iii)  30°, 45°, 60° 

(A)  60° 3  

3 2

60°

1

15
(Height and Distance)

(B)  30° 

3  

30°

1 2

3

(C)  45° 

2  

1 2

45°

1

(iv) a 

A

D

C
2

a B
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1.

30° 

(a) 10 3 (b) 10 / 3

(c) 20 3 (d)

2.

 45°  60° 

(a)
500 3

3 1
(b) 5000 3

(c)
500 3

3 1
(d) 

3.

60° 30° 

(a) 20 2  (b) 25 2

(c) 25 3 (d) 20 3

4.

30° 45° 

x x 

(a) 100 (b) 100 ( 3 1)

(c)
100 3 1

3


(d)

100

3

5.

60° 

ADB = 2 – =   

( 2 , ADB )

ABD ,

AB = BD = a ( )

BCD DC

(v)  'a'  'b'

C D 

A

B C

h

90°– 

a

D

A

B
C

h

90°– 

b
a

D

tanθ = 
h

b
…(i)

tan(90 – θ) cot θ
h

a
  …(ii)

2

tanθ. cotθ =  
h

ab

h2 = ab  h ab
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(a) 20 3 (b) 40 3

(c)
20

3
 (d)

40

3

6.

(a) 40 (b) 48 

(c) 50 (d) 52 

7.

45° 30° 

(a) 60 3 (b) 30  13 

(c) 30  13  (d)

8.

A, B C 

(a) tan .cosecBb

(b) tan .cosecA
2


a

(c) tan .cosecCc

(d)

9. A, B

C, 

 , 2

3  AB = a 

(a) tana (b) sina

(c) sin 2a (d) sin 3a

10.

° 

60° 

(a) 120  13   

(b) 120  13   

(c) 10  13   

(d)

11.

3

30° 

60° 

(a)
2

3
(b)

3

2

(c)
2

13 
(d) 3

12.

° 

(a) 12 (b) 10 

(c) 8 (d)

13.

30º  60º 

(a) 18 (b) 12 

(c) 36 (d) 
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14.

60° 

30° 

(a) 5 (b) 8 

(c) 10 (d) 20 

15.

45° 

30° 

(a) 12  3 –1  /

(b) 40  3 –1 /

(c) 60  3 –1  /

(d) 10  3 –1 /

16.

30° 

(a) 9 3 (b) 19 3  

(c) 3 3 (d)

17. a 

30° 45° 

(a) 3 a (b)  3 –1 a

(c)
 3 3

2


a (d)  3 1 a

18.

mQi jh fl j s d k mUu; u d ks. k 30° 

(a) 30 3 (b) 32 3

(c) 35 3 (d)

19. x 

45°  13  x 

(a) 30º (b) 60º
(c) 45º (d) 75º

20.

45° 15 30°

(a) 200  3 –1  /

(b) 100  3 –1  /

(c) 400  3 –1  /

(d) 50  3 –1  /

21. r 





(a) cos .sec
2


r (b) cos .sec

2


r

(c) sin .cosec
2


r (d) sin .cos ec

2


r

22.

x y 

xy

= 1 

(a) 3/2 (b) 1/2  

(c)
2

23
(d)

2

32
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23.

30°

60° 

(a) 320 (b) 3/20

(c) 40 3 (d) 40/ 3

24.

30° 

(a) 10 (b) 20 

(c) 30 (d) 40

25.

90 

60° 

(a) 45 3 (b) 5 3

(c) 50 3 (d) 50/ 3

26.

45°

60° 

(a)
2

13 
(b)

2

33

(c) 3 + 3 (d) 3  + 1

27.

 

h 

(a)
(cot cot )

cot cot

h   
 

(b)
(tan tan )

tan tan

h   
 

(c) h(tan  + tan  )

(d)
tan tan

tan tan

h   
  

28.

(a) 9 (b) 12

(c) 16 (d) 144

29.

30° 

60° 

3

(a) 4.5 (b) 3

(c) 9 (d) 6

30.

A B 

15° 30° A

B AB

= 48 

(tan 15° = 2 – 3 )

(a) 24 3 (b) 24 

(c) 28 3 (d) 96 
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31.

30° 60° 

(a) 25 3 (b) 20 3

(c) 28 3 (d) 30 3

32.

x° 

45°, h 

(a) h cot x + h (b) h cot x – h

(c) h tan x – h (d) h tan x + h

33.

 
1

5

193

12

(a) 35 (b) 49

(c) 42 (d) 56

34.

x y 

h 

(a)
cot  

cot cot 

h x

x y
(b)

cot  

cot cot 

h y

x y

(c)
cot  

cot cot 

h x

x y
(d)

cot  

cot cot 

h y

x y

35.

8 3  

30º 

(a) 16 (b) 26 

(c) 24 (d) 10 

36. x 

(a)
2 2

x
(b)

4

x

(c) 2x (d)
2

x

37. P 

30º 

60º 

(a) 22 (b) 22 3  

(c) 20 (d) 20 3  

38.

 30º  60º 

(a) 18 (b) 36 

(c) 36 3 (d) 18 3
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39.

45º 30º 

(a) 125 3 (b) 125  3 1

(c) 125  3 1 (d) 125  3 1

40.

(a) 10 20

(b) 20  40

(c) 20.9 41.8

(d) 15 2  30 2

41.

 45º 30º 

60º 

(a) 3 1 (b) 3 2

(c) 2 3 2 (d) 3

42.

5 3  

(a) 30º (b) 20º

(c) 60º (d) 45º

43.  A,

B C 

, 2   3 AB = a 

BC = b 

(a)  ( )(3 )
2

a
a b b a

b
 

(b)  
3

( - )(3 - )
2

a
a b b a

b

(c)  ( )(3 – )
2

a
a b b a

b


(d)

44

  

1
tan

2
   

(a) 40 (b) 150

(c) 120 (d) 

45.

30º  60º 

(a)
400 3

3
(b)

2
166

3

(c)
1

133
3

(d) 200 3
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1. (a) 2. (a) 3. (c) 4. (b) 5. (d) 6. (c) 7. (c) 8. (b) 9. (c)

10. (b) 11. (a) 12. (a) 13. (a) 14. (d) 15. (a) 16. (a) 17. (c) 18. (b)

19. (a) 20. (a) 21. (d) 22. (b) 23. (c) 24. (b) 25. (a) 26. (b) 27. (b)

28. (b) 29. (d) 30. (b) 31. (a) 32. (b) 33. (c) 34. (c) 35. (a) 36. (a)

37. (d) 38. (b) 39. (b) 40. (d) 41. (a) 42. (a) 43. (c) 44. (c) 45. (c)
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Soln. 1

B

A C
30°

10 

3

1 2

 = 1+2 = 3 

3  10

10
 

3


30 3
 × =10 3

3 3


Soln. 2

60° 45°

A

B
C

D

 
3x

x 500 
3x

AB = BD ( A D 45    )

 3 x x 500

 3 1 500x  

 
500

3 1
x



,  = 3x
500 3

3 1




Soln. 3

60° 30°

A

B C D

H 3

120°

2

50

50
1

30°

ACD 

ACD = 120º

    [180° –  60° = 120° ]

,

CAD = 180º – 120º – 30° = 30º

CAD = CDA = 30º

DC = AC = 50

  50 

    25

3    25 3  = 

Soln. 4

45° 30°

A

B
C D

1

100 

1 x

3

1   100 

 3 1   100 3 1 x  

Soln. 5

60°

2

3

A

B
C

20

1
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3     20

   
20

3

   
20

3
 × 2 

40

3
  = 

Soln. 6

y

2525

A

B C

D

E

x

ADE ACD

AD  AD EC  

, CD = DE = 25 

 = 25 + 25 = 50 

Soln. 7

45° 30°

A

B C D
60

3

1

1

 3 1 60

1    
60

3 1
 ( )

 =
60

3 1
 × 

3 1

3 1




 =  

60( 3 1)

2



 =  30 3 1  

Soln. 8

A

B C

R

R R
R

h

O
OB

P

 BOP 

tan R tan cos eA tan
R 2

      
h a

h

                                               R
2SinA

   


a

Soln. 9

ABCD

E

23

ah

a

 ABE 

A = α

 EBC = 2 α  = BEA + BAE

2 α  = BEA + BAE

α  =BEA

 ABE 

A = E , AB = BE = a

 EDB 

sin 2 α  =
h

a

h = a sin 2 α
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Soln. 10

CB

D

A

45°
60°

1

1

3

DA = DB – AB

  120 

 3 1 DA   120  3 1

Soln. 11 D A

E CB

3

60°
30°

3

1

13 ×

= 3

×  3 = 3

3

AB = DE

3–1 = 2  = EB 3

1    
3

2

,

 = DE = 3   
3

2

Soln. 12
A

D E

CB

2

1

6 

14 

30°

12

14 

   6 

     12  = AC

Soln. 13

A

B
C

D
60° 30°

3

1 2

2

30°

CAD = 60º – 30º = 30º
 ACD ,

CD = AD = 2 

( C  D) 

C B 

Soln. 14

60°

A

B C

D

E

30°

1

3

3

3. 3  3

   15 

   5

 ED + DC = 1 +3 = 4 

   4×5 = 20 

Soln. 15

45° 30°

C1

3

1

(       )3 – 1

DB

A

   60 

 3 1       60 3 1

 60 3 1
 = 

5




=  12 3 1
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Soln. 16 A

B C
30°

3 15 3

1 

  15 

3  15 3

 = 6 /  = 
5 5

6
18 3

 

= 

15 3
9 3

5

3

 

Soln. 17

45°

D

C B

A

30°
h

a

( )h-a

E

ABC 

AB = BC = h = DE  C A 45    

ADE  , tan 30 =  
1

3

h a

h




h =  3
3 3

23 1

a a
 



Soln. 18

30°

A

B C

D

E

1    32

30°

3 32 3

45°

 ABC 

  32 

3   32 3

  BC = AD = 32 3

Soln.  19

45° 0°

A

B
C

D

x

x

3x

3 x x(          )

ABC 

AB = BC = x

CD = 3x x ( )

 BD = 3x

ABD

tan = 
1

3 3

x

x
  = 30°
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Soln. 20 A C

B ED

45°
30°

1

3
1

1

  3000 

 BD  3 1 

 3 1  3000 3 1 

 =  3000 3 1

= 
 3000 3 1

15




 200 3 1 

Soln. 21

A B

C

O

B r

r

OAC

Sin
2


 =

OC

OA OA

r


OA = r cosec 
α

2

OAB ,

sin
OB

OA


 = OB = OA sin = rcosec
α

2
sin

Soln. 22

A

X Y

h

O
1 

AO 

X OA   AOY

(i) X Y     

(ii) So AX = AY

(iii)  AO 

SAS 

  O,  XY 

 (OY)  = 
1

2

Soln. 23

A

B C

h

30° 60°

O 13. 3 = 3

3 30

AO 

 AOB 

3 30

30
10 3

3
 

BC = 3+1 = 4 

BC = 40 3
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Soln. 24

P

Q R
30°

2     20

3

1     10

10

PR =    20

Sol.25.

60°

A

BC

32 
   

  9
0 

1

2  90 

1    45 

3    45 3  

 = 45 3

Soln. 26. A

B D
45°60°

C1
3

1 

3

 3 1 1

 
1 3 1

=
23 1






3  
 3 3 1

= 
2



3 3

2


 

Soln. 27
O

C B

h

y x
A

tanα = 
h

x
  = 

tan α


h
x … (i)

OAC

tanβ =   = 
tanβ

h h
y

y
 …(ii)

 = x + y

tanβ tan
=

tan tanβ
h 
  
   

Soln. 28 

 =  = h ab

9 16 12= =  ft

Sol.29

90°
30°60°

200A D

C B 

3
2

50 350 3

1

3

3

3 50 3
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50

BC  = 200 

  
200

= 
2 60

5
= 

3

5 18
= ×

3 5
= 6

Soln. 30

30° 15°

D

C
A

B
48

15°
1 = 24

2 48

DCA ,

DAC, DAB 

   48 

   24

,   = 24

Soln. 31

60°30°

90°

A

D C

B
O

3 3

3. 3 3 1

AB 3+1 = 4 

   100 

  25 

 ADO 

 = 3    25 3

Soln. 32
A

C D

B

h

P

x45°

(P + h)

 ACD 

tan 45º =  
AC

CD
 = 

1

1
 = 

1

hP

AC = CD = P + h

BCD ,

tan x = 
h

P h

P tan x + h tan x = h

P tan x =  h – h tan x

– tan
cot –

tan

h h x
P h x h

x
 

AB =  = P = h cotx – h

Soln. 33 A B D

C

3512

7

23

β ά

35

138

1 7
tan α

5 35
  ,

2 193 7
tanβ sec β –1 –1

144 12
  

, ACD ,

7
tan α

35
   AD = 35   = 7 

ABC ,

7
tanβ

12
  AB = 12 

, BD = 35 – 12 = 23 
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138
6

7 6 42   = 

Soln. 34

A

D

h

E

C

Bx

y

H

ACD ,

H
tan

CD
y

CD = Hcot y = BE

ABE ,

tanx = 
AB

BE
AB = BE tanx = Hcoty . tanx
Hh = H cot y. tanx
H (1 cot y. tanx) = h

 
 cot 

H = 
cot cot

h x

x y

Soln.  35  

Soln.  36

90°– 

A

h

B
x/2 C x/2

D

E

2h

x

ABC

tan
2

x

h
  .... (i)

EDC

2 4
tan  = 

2

h h

x x
  .... (ii)

(i)   (ii) 

4
² 8 ²

2

x h
x h

h x
  

2 2

x
h

Soln. 37

B C B

A

h

60°

9

3

1 30°

3 . 3 = 3

3  30

 
30

 
3



=10 3

 = CD = (3-1) 

= 

= =2×10 3 20 3

Soln. 38  

Soln. 39

3

B C

A

1

1
45°

125

   125 

 = CD

=  3 1  125 3 1 
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Soln. 40

x

E

A

B

2x

D
0)

60

(90°- 
C

C, BD 

CD = BC = 30m

 tan 90 –
30

  
x

cot (i)
30

 
x

2
tan (ii)

30
 

x

(i) (ii)

22
1

30 30



x

15 2x

DE 15 2 AB 30 2
Soln. 41

45° 30°

60°

F

DE C

B

A

30°

45°

2 

2 

AFE

AEF = 15° = FAE 

 EF = AF = 2 

FDE ,

Sin30º 
1

= 
2

FD
= FD = 1

2


ABF ,

Sin 60°
3 AB AB

= AB = 3
2 AF 2

  

 = AB + BC =  3 1

Soln.  42
A

D

C B12

9

 = AB = BD 2 2
9 12 15  

x + y = 15 …(i)

F B

E

A

y

x

y

35

y2 – x2 =  
2

5 3 75

(y + x) (y – x) = 75  y – x = 5 … (ii)

(i)  (ii) 

x= 5, y = 10

5 1
Sin 30º

4 10 2

x
      

Soln. 43

B D E

A

h

C b a

a

23

DAE = 2α – α = α
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 ADE ,

AD = DE = a

CAD = 3α 2α = α 

C D
2

b

180°-3

a

A

sin(180 3α) Sinα

a b




sin 3 Sin 


a b

33sin 4Sin Sin   


a b

2
3 4sin α 

a

b

2 23
Sin  = cos

4 4

b a a b

b b

 
   

ADE

sin 2 Sin2 2 sin .cos
h

h a a
a

      

   3
2 .

4 4

b a a b
a

b b

 


  3
2

a
b a a b

b
  

Soln. 44

A

2h

B

h

C

40



 AC = 3h

 = 
1

of 3
3

h h

BCD

1
tan , tan

40 2

h
   

3
tan( )

40

h
  

tan tan 3

1 tan . tan 40

h  
 

  

1

3 40 2 32 40
1 40 80 40

1 .
2 40

h

h h h

h h

 
   



1600  + 80h = 240h – 3h2

3h2 – 160h +1600 = 0
3h2 – 120h – 40h +1600 = 0
3h(h – 40) – 40(h – 40) = 0
  (3h – 40)(h – 40)

( 3 40h    3h > 100)

 h = 40

,  = 120 

Soln. 45

A

3

3

1

3 3 = 3

200
D

A B

C

60°

30°

30°
60°

  200 

200

3
  

200

3


 BC  = (3-1) 

=  
400

3


1
= 133

3
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Cuboid)

1.

 =  ×  × 

Ex.

Soln.  = 24 × 18 × 16

= 6912 

2.

 = A A A1 2 3 

 


,

A
1
 = 

A
2
 = 

A
3  

= 

Ex.

Soln.  = 9 16 25 

= 3600  = 60

Ex.

Soln. 

 


= 180 96 120   = 1440 

3.

 = 2(lb + bh + lh)

, l = , b =  h = 

Ex.
1

4

Soln.  = 
1 1

2 4 2 4 2
4 4

        = 19

4.  

 = 2 2 2 l b h ;

 l = ,   b = 

h = 

Ex:

Soln.  = 2 2 2
12 9 8   = 289  = 17 .

5.

 = ( )2 – ( )2

16
(Mensuration Theory)
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Ex.

Soln.  = (25)2 – (15)2 = 625 – 225

= 400 

6. ‘a’ 

(i)  = a3 

(ii)  = (6a2) 

(iii)  =  3a  .

 : 

 

3

3

 
  

Ex:

Soln.  = a3 = (2 × 2 × 2) = 8 3

 = 6a2 = (6 × 2 × 2) = 24 2

 = 3  × a = 2 3

Cylinder)

7. ‘r’ 

‘h’  2r h

 =  × 

Ex:

Soln.   = 
22

7
× 3 × 3 × 14 = 396 

8. ‘r’ 

‘h’ 

 (2  rhh) 

 =  × 

Ex: 

Soln.  = 2 × 
22

7
 × 3 × 14 = 264

9. ‘r’ 

‘h’ 

 (2  rhh + 2  r2) 

,  = 2  r(h + r)  =

 × (  + )

Ex:

Soln. 

= 2 × 
22

7
 × 14 × 3 + 

22

7
 × 2 × 3 × 3

= 264 + 
396

7
 = 320.57 

(Sphere)

10. 'r'  

34

3
r

   

 
31

D
6

   

 [  D = ]

Ex:

Soln. Case I: 

= 
4

3
 × 

22

7
 × 21 × 21 × 21 = 38808

Case II : 

= 
1

6
 × 

22

7
 × 42 × 42 × 42 = 38808
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11. 'r' 

  24 r

= 4 
2

D

2

 
    =  D2  

Ex:

Soln.

= 
22

7
 × 42 × 42 = 5544

12. 'r' 

 = 32

3
r

   
 

3D
2

 
  

[ , D = ]

Ex:

Soln.  = 
2 22

21 21 21
3 7

      

= 19404 3

13. 'r' 

 (2  r2) 

 
2

D
2

 
  

Ex:

Soln.  =  2  r2

= 
22

2 21 21
7

     

= 2772

14. 'r' 

(3  r2) 

23
D

4

     

Ex:

Soln. 

= 3  r2 = 
22

3 21 21
7

       = 4158

:- 

(i)

(ii)

(Right Circular Cone)

15.

 (l) =  2 2h r  

 h =   r = 

Ex:

Soln.  = 2 24 3  = 5

16. 

 = 21

3
r h

   
 

Ex:

Soln.  = 
1

3
 × 

22

7
 × 7 × 7 × 3

  = 154
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17.

(i)

 =  rl .

(ii)

=  r  2 2
r h

Ex:

Soln. 

= 
22

7
 × 3  2 24 3

= 
22 3 5

7

 
 = 

1
47

7
 

18. 

(i)

= (  rl +  r2) =  r (l + r) 

(ii)

=  r  2 2h r r 

Ex:

Soln.  = 
22

7
 × 3  2 24 3 3 

= 
22 3 8

7

 
 = 

528

7
 = 75

3

7

(Frustum of a Right Circular Cone)

: 

 = R, 

 = r, 

= l 

(i)  (l) = 2 2(R – )h r

(ii)  =  (R + r)l 

(iii) =  [(R + r)l + r2 + R2]

(iv)  = 
3

h
(r2 + R2 + rR) 

Ex:

(i)

(ii)

(iii)

(iv)

Soln. , r = 
6

2
 = 3 ; R = 

10

2
 = 5 ; h = 5

(i)  = 2 2(R – )h r

= 2 25 (5– 3)  = 29   = 5.385

(ii)

= (R )r l   = 
22

7
 × 8 × 5.385 = 135.4

(iii)

= 
2 2(R ) Rr l r     
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= 
22

7
[8 × 5.385 + (3)2 + 52]

= 
22

7
 [43.08 + 9 + 25] = 242.25

(iv)  = 
3

h
(r2 + R2 + rR)

= 
22

7
 × 

5

3
[52 + 32 + 5 × 3] = 256.67

20. 

 = 

Ex: ×   × 
1

7
2

3

4
 

Soln.  = 25 × 2 × 
3

4

= 
20

100
 × 

10

100
 × 

15

200
 = 

3

2000

= 
3

25 2
4

    
   

3

2000
 = 25000

21.

(i)  = (  – 2 × ) ×

(  – 2 × ) × (  – 2 ×

)

(ii)  =  – 

(iii)  =  × 

Ex: ×

× 

(i) (ii) 

Soln.  = (  – 2 × ) × (  –

2 × ) × (  – 2 × )

 =  – 



 = (9 – 2 × 0.5) (7 – 2 × 0.5) (6 – 2 ×

0.5) = 8 × 6 × 5 = 240 

  =  – 

= 9 × 7 × 6 – 240 = 138 

  =  × 

= 138 × 0.9 = 124.2 

22.

 = 

3

6

 
  

Ex: 30
3

8
 

Soln.  = 

3
243

8

6

 
 
 
 
 

 = 111
25

64

23.

 = 

×  ( )

Ex:
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Soln.  =  × 

=

  = 
43

100
  × 10000 

= 4300 

(  = 10,000 ).

  = 4300 × 1 = 4300 

24.  ‘l’ 

‘h’ ‘x’ 

‘d’ 

x h

d

 
  

x

ld

 
  

Ex:

Soln. x 

  = 50 × 29 × x

50 × 29 × x =  1000 + 50 × (29 – 2) × x

or, x × 50 × 2 = 1000 x = 10 

   10 

 = 50 × 29 × 10 = 14500 

:2

 = 
1000 29

2


 = 14500 .

: 

  = 
1000

50 2
 = 10 .

25. x  y

3
x

y
l

  
     

Ex:

Soln.

 = 1 

=  × 

 ×  = 1

 = 
1

 = 
1

9

  = 
1

9
 = 

1

3



= ( )3 = 

3
1

3

 
    = 

1

27
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  = 
1

27
 × 9000 = 333.3 .

:2

= 

3

 
  

  = 

3
1

9

 
  

 = 
1

27

  = 
9000

27
 = 333.3 .

: 

  

= 

3
1

9

 
  

 × 9000 = 
9000

27
 = 333.3 .

26.

= 3

Ex:

Soln.  = (3)3 = 27 

 = (4)3 = 64 

 = (5)3 = 125 



  = 27 + 64 + 125 = 216 

  = 3 216  = 6 

:2

 = 3 3 33 3 4 5   = 3 27 64 125 

= 3 216 = 6 

27. 

   = 

Ex:

Soln.

 1 = 60000 × 

  = 
1

60000
 = 0.0017 

28. 

 =  

3
 
  

Ex:

Soln. =

 

3
 
  



= 

3
3

1

 
    = 27

29. 

[   ×  × (2 × 

 + ) × ] 
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Ex.

Soln. ,  = 50 

   = 
50

2
 = 25 

 = 
22

7
 × 140 × (25 × 2 + 2) × 2

= 
22

7
× 140 × 52 × 2

 = 45760 

30.  

  × × [( )2 – (

)2] 

Ex:

Soln.

= 
22

7
 × 140 × (252 – 232) = 42240

31.  

 [   ×  × (2 × 

 – ) × ] 

Ex:

Soln.   = 50 cm

   = 
50

2
 = 25 .

  = 
22

7
 × 140 (25 × 2 – 2) × 2

= 
22

7
 × 140 × 48 × 2 = 42240

32. 

2( )

4




Ex: 22   × 10 

Soln.   = 

2
10 (22)

22
4

7




 = 385 

33. 

4×

3×

Ex:

Soln.

=
4×

3×
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     = 

3

2

4 (90)

3 (2)




= 243000  = 24300 .

34.

23
3

( ) ( )
4

Ex:

Soln.  = 3
3

15 2 2
4
    = 3 45

35.

is given by =

 

34 ( )

3 ( )




Ex:

Soln. 

= 

3
36

4
2

3 7.29 1000

    
 

 = 
4 18 18 18

3 7290

  


= 1.03 .

36.

n 

1/3
3

4
n

   

Ex:

1
4

2

Soln. ‘R’  ‘r’  

=  r2h =  r2 
9

2
r

 
    

9

2
h r

   
  = 

9

2
 r3

 = 
4

3
 R3

 = 

,
4

3
 R3   = 

9

2
 r3 , 

3
R

r

 
    = 

27

8

  R : r = 3 : 2

:2

 = 

1/3
9 3

2 4

     = 

1/3
27

8

 
  

 =  
3

2
 = 3 : 2

37. n 

 

1/3

4

n 
  

Ex:

Soln. R

 r 

 = 
1

3
 r2h = 

1

3
 r2 

2

r 
  

= 

3r

3 2


 r2
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 = 
4

3
 R3

 = 

or,
4

3
 R3  = 

3


 × 

3

3

r

or,

3
R

r

 
    = 

1

8

 R : r = 1 : 2

 -2

 = 

1/3
1/ 2

4

 
  

= 

1/3
1

8

 
  

 = 
1

2
 = 1 : 2

38.  

 =

Ex:

Soln.

 = 

= 
6 6 28

4
0.75 0.75 0.75

3

  

  
 = 1792

39. R r 

  3 34
R –

3
r

   

Ex:

Soln.  = 
4

3
 × 

22

7
 × 

3 35 – 3 
 

= 
4

3
 × 

22

7
 × 98 = 410

2

3
3

40. r h 

 
rh

r+l

 
  

  , l = 

=  2 2
r h

Ex:  

Soln.  = 2 23 4  = 25  = 5 

= 
3 4

3 5


  = 

12

8
 = 1

1

2
 = 1.5

41. 

)

)

Ex:

Soln.   = 

= 

4
8 8 8

3
4

0.5 0.5 0.5
3

  

  
 = 4096

 :2

  = 

3
8

0.5

 
    = 163   = 4096

42. 

( )3 = ( )2
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Ex:

Soln. (1 : 4)3 = ( )2

, (1 : 64) = ( )2

, 1:64  = 1 : 8 = 

43. 

 ( )2

Ex: 1 : 2 

Soln.( ) = ( )2

= (1 : 2)2 = 1 : 4

44. 

( )3 = 

Ex: 1 : 2 

Soln. 

= ( )3 = (1 : 2)3 = 1 : 8

A.

45. 

 = 

Ex:

1 : 2 

Soln. 

=  = 2:1  = 2 : 1.

46. 

 =

Ex:

1 : 2 

Soln.

 =

  = 1:2  = 1 : 2

47. 

Ex:

1 : 2 

Soln. 

 = 2 : 1

B.

48. 

 = 

Ex: 1 :

2 

Soln.  = 

  = 1 : 2

49. 

 = 
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Ex:

Soln.  = 1 : 2.

50.  

 = 

Ex:

Soln.  = 

 = 3 : 1.

C.

51. 

 = ( )2

Ex:

Soln.

 = ( )2  = (2 : 3)2

= 4 : 9

52. 

 = 

Ex:

Soln.

 = 

= 2 : 3

53.

 = ( )2

Ex:

Soln.

 = ( )2

= (2 : 3)2 = 4 : 9

D. 

54. 

  = 

Ex:

Soln.   =  = 3 : 4

55.

 = 

Ex:

Soln.

=  = 
1

3
 : 

1

4
 = 4 : 3

(Two Cubes)

58. 

 = ( )3

Ex:
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Soln.

= ( )3 = (2 : 3)3 = 8 : 27

59. 

  = ( )2

Ex:

Soln.  = ( )2

(2 : 3)2 = 4 : 9

60.  

( )3 = ( )2

Ex:

Soln.

( )3 = (

)2=(1 : 8)2 = 1 : 64

  = 3 1:64  = 1 : 4

61. 

 = ( )2 × (

)

Ex:

Soln.

 = (4 : 5)2 (1 : 4) = 
16

25
×

1

4

= 4 : 25

[  = ]

(Concept):

A

B C

D D

r2

r1

h2

h1

BC 

 V
1
  V

2
  

V
2 

3

1 1

2 2

V

V

h

h

 
   

 ( )

62. 

  = ( )2

( )

Ex:

Soln.

 = 

2
1 1

:
1 4

 
   (4 : 5) = 16 × 

4

5

= 64 : 5

63. 

= ( ) ( )

Ex:

 = 
1 1

(4:1) :
4 9

 
  

 = (4:1) (9:4)

= 3 : 1
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64. 

Ex:

Soln.  = (2 : 3) (1 : 2) = 1 : 3

65. 

( ) =(

)

Ex:

Soln.

= (6 : 7) 
1 1

:
3 5

 
  

 = (6 : 7) (5 : 3) = 
30

21
 = 10 : 7

66. 

( )

( )

Ex:  

Soln.

 = (4 : 5) 
1

1:
3

 
  

 = (4 : 5) (3 : 1)

= 12 : 5

67. y x 

R% 

 x
1
  × y

1 

R

100 1 1

xy

x y

 
  

 

Ex:

50% 

100  × 10 

Soln.  =  × 

= (1 )2 × 2  = (1000 )2 × 0.02 

 = 20,000 3

= 20,000 50% 3 = 
1

2
 × 20,000 = 10,000 3

  

= = 
10000

10 100
 = 10 m .

:2

    = 
(1000)2 0.02

100 10

 
  

50

100
 = 

20000

1000
 × 

1

2
 = 10 .

68. ‘x’ ‘y’ 

(x2y) 

Ex:

Soln. r

 h 

, V
1
 =  r2h  VV

2 
=  (2r)2 

2

h
 = 2  r2h

 = 
2

2

2 r h

r h




 = 
2

1
 = 2 : 1

-2

x = 2  y = 
1

2

   = (2)2 × 
1

2
 = 2 : 1
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69. ‘x’ ‘y’ 

 xy 

Ex: 2 

 

Soln. r

 h 

= 2  rhh  

= 2  (2r) × 
2

h
 = 2  rhh



=  = 
2

2

rh

rh




 = 1 : 1

 : 2

, x = 2  y = 
1

2

  = 2 × 
1

2
 = 1 : 1

70. ‘D’ ‘r’ 

 ( , r = 
D

2
) ‘h’ 

‘w’  

2 h

( D)

r

w w

 
 

 
 

Ex: 11.2 

Soln.

 r2h = 
22

7
× 

2
11.2

2

 
   × 8

=
22

7
 × 5.6 × 5.6 × 8 = 788.48 m3

 =  (5.6 + 7)2 –  (5.6)2

=  [(5.6 + 7)2 – (5.6)2]

=  [(5.6 + 7 – 5.6) (5.6 + 5.6 + 7)]

= 
22

7
 × 7 × 18.2 = 400.4 2

  = 
788.48

400.4

= 1.97 

2

= 
5.6 5.6 8

7(7 11.2)

 


 = 
6.4 5.6

18.2


 = 1.97 

71: x 

y 

(i)  = 
2

3
x y

 
  

 

(ii)

=  2 2x x y
    

Ex:  3 

 4 

Soln.

= 
3


x2y = 

3


 × 3 × 3 × 4 = 12   
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 =  x  2 2
x y

=  × 3 ×  2 23 4  = 15   

72. x 

 y 

(i)  = 
2

3
xy

 
  

(ii)  =  y  2 2x y

Ex: 3 

 4 

Soln.  = 
3


 × 3 × 4 × 4 = 16 

 =   × 4 × 5 = 20 

 = 

 = 

73. 

x%, y%  z% 

= 2
%

100 (100)

xy xz yz xyz
x y z
  

    
 

Ex:

Soln.

 (l) = 2 × 10 = 20 .

 (b) = 10 

 (h) = 10 

   = 2[lb + bh + lh]

= 2[20 × 10 + 10 × 10 + 20 × 10]

= 2[500] = 1000 2

Ex:

Soln.  = 

= 2   × 42 = 
2 22 42

7

 
 = 264 

= 264 

 = 
264

2(6 5)
 × 6 = 72 

 = 
264

2(6 5)
× 5 = 60 

Ex:

Soln.  = 3 343  = 7

   = 3.5 

=
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1.  4 2  . 

(a) 8 2  (b) 16 

(c) 32  (d)  8 

2.  2 : 5, 

(a) 2  : 5 (b) 2 : 5

(c)  4 : 25 (d) 4 : 5

3. 225 : 256.

(a) 225 : 256 (b) 256 : 225

(c) 15 : 16 (d) 16 : 15

4.

(a)  (8 – π ) 

(b) (16–4 π ) 

(c) (16 – 8 π ) 

(d) (4 – 2 π ) 

5.

(a) 1200 (b) 1260

(c) 1280 (d) 1300

6.

(a) 540 2 (b) 1080 2

(c) 2160 2 (d) 4320 2

7. A

B 

(a) 30 2 (b) 40 2

(c) 50 2 (d) 60 2

8.

(a) 30 (b) 5 

(c) 18.75 (d) 10 

9.  20%

 25% 

 (a) 60% (b) 50%

(c) 40% (d) 30%

10.

(a) 8000 (b) 7000

(c) 7500 (d) 8200

11. 5%

2% 

(a) 3.3 (b) 3.0

(c) 2.9 (d) 2.7

12.

1

12
 

(a) 25 (b) 50 

(c) 75 (d) 100 

  ( )
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13.

(a) 28 (b) 14

(c) 15 (d) 16

14.

(a) 42 (b) 52 

(c) 54 (d) 56 

15.
1 1 1

: :
2 3 4

 

(a) 24 (b) 18 

(c) 12 (d) 9 

16.

(a) 25 (b) 28 

(c) 30 (d) 35 

17. ABC 

A, B,   C 

(a)
π

3 3
2

  
 

2

(b)
3π

3
2

  
 

2

(c)
π

3
2

  
 

 2

(d)
π

3
2

  
 

2

18. ABC   D 

E BC 

AD 

(a) 3 7  (b) 7 3

(c)
10 7

3
(d)

7 10

3

19.

 3  

(a) 2 (b) 3 

(c) 4 (d) 6 

20.

(a) 32 3

(b) 48 3  

(c) 24 3  

(d) 64 3  

21.

(a) 14 2 (b) 28 2

(c) 44 2 (d) 68 2

22.

(a) 240 (b) 180

(c) 360 (d) 120

23.

(a) 68 (b) 65

(c) 54 (d) 52
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24.

(a) 12 (b) 136

(c) 16 (d) 44  

25.

(a) 75 (b) 45 

(c) 120 (d) 60 

26.

(a) 5 (b) 10 

(c) 6.5 (d) 26 

27.

(a) 42 2 (b) 60 2

(c) 84 2 (d) 96 2

28. ABCD   AB = 24 

AD = 16   AB  DC 

AD DC 

 (a) 16 (b) 18 

(c) 15 (d) 26 

29. 60° 

(a) 8 3 (b) 8 

(c) 4 3 (d)
8

3

30.  40 2

8 : 9 

(a) 30 (b) 60

(c) 20 (d) 40

31.

(a)
3 3

2
 2 (b)  

3 3

4
 2

(c) 4 3  2 (d) 3 2  2

32.

(a) 100 (b) 400

(c) 500 (d) 1000

33.

(a) 780 2 (b) 770 2

(c) 715 2 (d) 660 2

34. A 

A 

(a) 25 (b) 20 

(c) 50 (d) 100 

35.

(a) 1.905 2 (b) 1.985 2

(c) 19.67 2 (d) 21.21 2

36.

(a) 6 (b) 3.2 

(c) 3 (d) 3.5 
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37.

c

a

(a)

2 π
1

2 2

a   
 

 

(b) a2 ( π  - 1) 

(c) a2 
π

1
2

  
 

(d)  
2

π 1
2

a


38.

(a) 0.44  (b) 0.14

(c) 0.24  (d) 0.34

39.  11 

60° 

(
22

π =
7

)

(a)
29

1
48

2 (b)
29

2
48

2

(c) 
27

1
48

 2 (d)
27

2
48

 2

40.

(a) 28 (b) 20

(c) 15 (d) 24

41.

(a) 30 (b) 30 + 10 π

(c) 10 π (d) 60 + 20 π

42.

(
22

π = 
7

)

(a) 1386 2 (b) 1472 2

(c) 1512 2 (d) 1760 2

43.

 (
22

π = 
7

)

(a) 10.5 (b) 7 

(c) 5.25 (d) 21 

44.

(
22

π = 
7

)

(a) 5.5 (b) 7.5 

(c) 10.5 (d) 3.5 
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45. 'a' 

(a)
3 π

2

 
  
 

a2 

(b)
6 3 π

2

 
  
 

a2 

(c)  3 π a2 

(d)
2 3 π

2

 
  
 

a2 

46.

(a)
222

(15)
7
  2

(b)

2
22 7

7 2

   
 

 2

(c)   23-π a  2

(d)
22 3 π

a
2

 
  
 

 2

47.

(a)
100 2

π

 
  
 

(b)
50 2

π

 
  
 

 

(a)
100

π
(d) 50 2  

48.

(a) 49 2 (b) 154 2

(c) 378 2 (d) 1078 2

49.

(a) 18 2 (b) 15 2

(c)
2304

49
2 (d)

576

49
2

50.

 

(a) 2 (b) 3 

(c) 6 (d) 9 

51.

(a) 3  : 4 (b) 3  : 8

(c) 3 3  : 2 (d) 3 3  : 1

52.

(a) 32 (b) 8 

(c) 4 (d) 16 

53. 50% 

(a) 125% (b) 100%

(c) 75% (d) 50%

54.

(a) Rs. 900 (b) Rs. 1800

(c) Rs. 360 (d) Rs. 810
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55.

(a) 20 (b) 30 

(c) 40 (d) 50 

56.  4  × 3 

8  × 6 

(a) 4800 (b) 2600

(c) 2500 (d) 2400

57.

(a) 31 (b) 21 

(c) 41 (d)

58. 20 

(a) (40 – 2 ) 2

(b) (400 – 200 ) 2

(c) (400 – 100 ) 2

(d) 200 2

59.

(a)  : 1 (b) 1 : 
(c) 1 :  (d)   : 1

60.

(a)
2

203
(b) 33/4

2

20

(c)
2

20
3 (d)

2

203 4/3

61.

60° 

(a) 70 (b) 80 

(c) 62 (d) 85 

62.

7cm

14 cm

28 cm

(a) 324 (b) 428

(c) 462 (d) 500

63. a 

(a)
2

33 2a
(b)

2

33 2a

(c) 3 a2 (d) 3 3 a2

64.  AB = 4  BD = 4 3   

BA C

D

(a) 48 (b) 24

(c) 16 (d) 12
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65.

80% 

(a)
5

4
(b)

5

2

(c)
4

3
(d)

4

1

66.

5

12

7

7

(a) 77 (b) 89.5 

(c) 72 (d) 69 

67. ABCD  ABE

 = 15 2. EC = 2 BE 

B E C

DA

(a) 24 (b) 48

(c) 90 (d) 120

68.   AB = BD = DE = EA = 2.5

BX = XD 

 ( )

A

2.16

B

D

CX

E

(a) 18.41 2 (b) 15.40 2

(c) 12.70 2 (d) 8.95 2

69. ( boundary)

 ( π = 3.14):

B
A

O

(a) 39.25 2 (b) 46.45 2

(c) 35.60 2 (d) 37.95 2

70.

(a) 176 (b) 163

(c) 168 (d) 189

71.

D

A
P

B

R
C

QS
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(a) 675.5 2 (b) 780.6 2

(c) 785.8 2 (d) 850.5 2

72.

20 m

1
6
 c

m

1
6
 c

m

(a) 281.5 2 (b) 276.4 2

(c) 265.6 2 (d) 264.8 2

73.

BA C

(a) 482 2 (b) 462 2

(c) 654 2 (d) 804 2

74.

(a) 31 (b) 62 

(c) 124 (d) 961 

75.

(
7

2
 )

(a) 
3

3
11

 (b) 
11

6
5  

(c) 
11

6
6  (d) 

11

2
6  

76.

60º 

(
7

2
 )

(a) 
48

29
1  2 (b) 

48

29
2  2

(c) 
48

27
1  2 (d) 

48

27
2  2

77.

(a) 9 : 16 (b) 9 : 25

(c) 16 : 25 (d) 16 : 27

78.

 (
7

2
 )

(a) 28 2 (b) 37  2

(c) 314  2 (d) 21 2

79.

(a) 4225 (b) 3025

(c) 2500 (d) 2025

80.
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(a) 17 (b) 26 

(c) 30 (d) 34 

81.

( 
7

2
 )

(a) 22 (b) 44 

(c) 66 (d) 88 

82. 30  × 20 

(
7

2
 )

(a) 350 2 (b) 196 2

(c) 154 2 (d) 22 2

83.

(a)  5000 (b) 2950 

(c) 4500 (d) 4950 

84.

60   

(a) 3 (b) 2.8 

(c) 2 (d) 2.5 

85.

(a) 24 , 16 (b) 20 , 24 

(c) 28 , 20 (d) 28 , 16 

86

(a) Rs. 14000 (b) Rs. 12000

(c) Rs. 7000 (d) Rs. 15000

87.

(a) 25 (b) 24 

(c) 26 

(d)

88.

(a) 39 (b) 38

(c) 37 (d) 40

89. 50  × 5 

(a) 2500 2 (b) 2025 2

(c) 1600 2

(d)

90.

(a) 3 (b) 4 

(c) 5 (d) 2 
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91.

(a) Rs. 1050 (b) Rs. 1125

(c) Rs. 1325 (d) Rs. 1650

92.

(a) 19 (b) 21 

(c) 20 (d) 22 

93.

B 

A B C

(a)  8 / 3  (b)  4 / 5 

(c) 4 (d)  5 / 3 

94.  ABCD BFD 

  C  BGD 

A 

A B

CD

10

10

F

G

(a) 100 50  (b) 100 25 
(c) 50 100  (d) 25 100 

95. ABCP 

 AC 

(a) 49 2 (b) 196 2

(c) 98 2 (d)

96. AB OC 

  O AC 

7 2

A B

C

O

7 2

(a) 24.5 (b) 49

(c) 98 (d) 154

97. (cross section) 

(a) 10 (b) 7 

(c) 6 (d) 9 
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98. 42× 35 

(a) 3818.5 2 (b) 8318 2

(c) 5813 2 (d) 1358 2

99. a 

(ABCD )

A

B D

C

(a)
3a

2 2
(b)

2 3a

3

(c)
2 2a

3
(d)

100. ABC 

C  AB, BC  AC 

ABC 

(a) 24 (b) 37 

(c) (18.5+2 (d) 18.5 

101.

[
7

22
 ]

(a) 125 2 (b) 230 2

(c) 550 2 (d) 616 2

102.

(a) 1,250 (b) 1,000

(c) 1,500 (d) 2,250

103.

×

(a) Rs. 20,000  200 (b) Rs. 30,000  300

(c) Rs. 15,000  150 (d) Rs. 18,000  180

104.

× 

(a) Rs. 270 (b) Rs. 270

(c) Rs. 370 (d) Rs. 240

105. ABC C 

  A B 

(a)
2

102 – 49 3
3

 
 
 

2

(b)
2

102 – 48 3
3

 
 
 

2
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(c)  109 – 98 3 2

(d)

106. 25    15  

(a) 295 2 (b) 299 2

(c) 200 2 (d) 375 2

107.

(a) 10 (b) 15 

(c) 20 (d)

108.   (60 ×40

         
b = 40m

x = 5m

x

l = 60m

(a) Rs. 285 (b) Rs. 300
(c) Rs. 275 (d) Rs. 270

109. ‘R’ 

 (a)  
R)12(

2

 (b) R
2

1

(c) R)12(  (d) 2R

110. AOBCA, O 

A O

D

C

B

2 

(a) 8.56 2 (b) 7.35 2

(c) 8.45 2 (d) 9 2

111. PQRS ABCD 

PQRS 

XYZ   ABCD 

  XYZ 

R

S Q

PA B

CD

X

Y Z

(a) 3:2 (b) 3:22

(c) 3:22 (d) 

112.

  AC  ABC 

  AC  AB AC 

A

CB

D

E
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(a) 32  2 (b) 16  2

(c) 16 2 (d) 32 2

113. PQRS   PS 

RS  P  Q 

quarter circles

S R

QP
1 1A

(a)
115

32
 (b)

56

13

(c)
83

16
(d)

20

7

114. ABCD   AB, BC,

CD  DA 

 O 

C

BA

D

O

(a) 32(  –2) 2 (b) 16(  -2) 2

(c) (2  –8) 2 (d)
3

4
4

    
2

115

'R' 

(a)  R223  (b)  R122 

(c)  R223 (d)

116  12,12   

2 1 2 1

1

(a)  2 2 2
2


 (b)   2 2

2




(c)  2 2  (d)
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1. (d) 2. (c) 3. (c) 4. (b) 5. (a) 6. (b) 7. (d) 8. (b) 9. (b)

10. (a) 11. (c) 12. (a) 13. (d) 14. (d) 15. (c) 16. (c) 17. (c) 18. (c)

19. (c) 20. (c) 21. (b) 22. (d) 23. (d) 24. (c) 25. (a) 26. (a) 27. (c)

28. (c) 29. (a) 30. (b) 31. (a) 32. (c) 33. (b) 34. (c) 35. (b) 36. (c)

37. (c) 38. (b) 39. (a) 40. (a) 41. (b) 42. (a) 43. (a) 44. (d) 45. (d)

46. (a) 47. (b) 48. (b) 49. (d) 50. (c) 51. (c) 52. (a) 53. (a) 54. (a)

55. (c) 56. (c) 57. (b) 58. (c) 59. (a) 60. (d) 61. (c) 62. (c) 63. (d)

64. (d) 65. (b) 66. (b) 67. (c) 68. (d) 69. (a) 70. (d) 71. (d) 72. (a)

73. (b) 74. (c) 75. (c) 76. (a) 77. (c) 78. (c) 79. (b) 80. (d) 81. (b)

82. (c) 83. (d) 84. (c) 85. (c) 86. (b) 87. (a) 88. (a) 89. (b) 90. (a)

91. (d) 92. (b) 93. (a) 94. (c) 95. (c) 96. (d) 97. (d) 98. (a) 99. (a)

100.(b) 101. (d) 102. (a) 103. (a) 104. (b) 105. (a) 106. (b) 107. (b) 108. (a)

109.(c) 110. (a) 111. (c) 112. (b) 113. (b) 114. (a) 115. (c) 116. (b)
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Soln 1.   = 4 2  = 2a

 a = 4

 = a2  = 16

 = 2 × 16

A2 = 32

A = 4 2

 = A 2  = 8

   ( )2

1

2

A

A
 = 

2
1

2
2

d

d
   

1

1

A

2A
 = 

2
1

2
2

d

d

1

2

d

d
 = 

1

2
   d

2 
= d

1 2  = 8

Soln 2.
1

2

d

d
 = 

2

5
   

1

2

A

A
 = 

2

1

2

d

d

 
    = 

4

25

Soln 3.    ( )2

1

2

A

A
 = 

2

1

2

P

P

 
      

1

2

P

P
 = 

1

2

A

A

1

2

P

P
 = 

225

256
 = 

15

16
Soln 4.

=  – 

= (4)2 – 4 
21

(2)
4

   
= 16 – 4 

Soln 5.  = 

= 2

8 6

4 10



  = 1200

(   1  = 10 

1 2 = 100 2 )

Soln 6.  = 2  r

= 2 × 
22

7
 × 21

= 132 

 = 6k ,  = 5k

2 (l + b) = 132

2 (11 k) = 132    k = 6

 = 6k. 5k  = 36 × 30 = 1080 2

Soln 7.

= A 

= 52 × 
15

60
 = 13 

13

l

b

= B 

 = 68 × 
15

60
 = 17 

l + b = 17

(  l + b = 17)

 = 5 × 12 = 60 2

Soln 8.

A B

CD

P Q

S R
x

x

38
32

 =  ABCD   –  PQRS 

600 = (38 × 32) – ( 38 –2x ) (32 – 2x)

600 = 1216 – 1216 + 76x  + 64 x –  4x2

4x2 – 140x + 600 = 0

x2 – 35x + 150  = 0
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x2 – 30x – 5x + 150 = 0

x (x – 30) – 5 (x – 30) = 0

 (x – 30) (x – 5) = 0

x = 5 (  x   30)

Soln 9.  = l + b + 
100

lb

= 20 + 25 + 
20 25

100



= 50%

Soln 10.

            xy = AB

 = 200 + 10 + 10

 = 220

 =  2 ×   XABY 

 + 2 ×  PQYZ 

   = 2 × 220 × 10 + 2 × 180 × 10 = 8000 m2

Soln 11.  = l + b + 
100

lb

= 5 – 2 + 
5( 2)

100



= 3 – 0.1 = 2.9%

Soln 12. 1  = 100 

1  = 1 

= 100 × 100 2

 = 3k,  = 4k

 = 
1

12
  = 

10000

12

k2 = 

2
100

12

 
      k = 

100

12
 = 

25

3

      = 3k = 25 

Soln 13.

A B

CD

8

8

7 k

4 k

P Q

 =  ABCD  –  PQRS 

416 = (7k + 8) ( 4k + 8) – 7k . 4k

416 – 64 = 88 k

352 = 88 k

k = 4

 = 4 k = 16 

Soln 14.  = 3k,  = 4k

 = 
1

2
 × 

1176 = 
1

2
 × 3k × 4k

 k2 = 196

k = 14

 = 4k  = 56 

Soln 15.  = 
1 1 1

: :
2 3 4

 
    × 12

= 6 : 4 : 3

 = ( 6 + 4 + 3) 

52  = 13 

1  = 4 

 = 3 

= 3 × 4 = 12 

Soln 16.

30 78
h

72

s = 
2

a+b+c
 = 90
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= ( ) ( )( )s s - a s -b s -c  = 
1

2
 ×  × 

= 90(90 30)(90 72)(90 78)  

=
1

2
× 72 × h

1080 = 
1

2
 × 72 × h

h = 30 

Soln 17. A

B C

=  – 

= 
3

4
 (2)2  – 3 

21
(1)

6

   

= 3
2

   
2

Soln 18.

10
 

10

10 

A

B C
D E

BD = DE = EC = 
10

3

DO = 
10

3 2  = 
5

3

 AO = 
3

2
a = 

3

2
× 10 = 5 3

 ADO 

AD2 = AO2 + DO2

=  25 3  + 

2
5

3

 
    = 75 + 

25

9

AD = 
1

25 3
9

     = 
5 28

3
 = 

10 7

3

Soln 19.  = 3  

3a = 3 × 
3

4
a2

1 = 
4

a

a = 4 

Soln 20.  = 3k + 4 k + 5 k

           = 12 k

12
6

2

k
s k 

 =    s s a s b s c  

     72 6 3 2k k k k   
72 = k2 × 6

k2 = 12

k = 2 3

 =  3 4 5k  

2 3 12 

24 3

=   

24 3  

Soln 21.

A B

C

90°

O
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AC = CB = x  ( )

AB = 14 

AC2 + BC2 = AB2

x2 + x2 = 142

14 7 7 2x     

ABC   = 
1

7 2 7 2 49
2
  

=

 

2 22
7 7 77

2 7 2

r
   



 = 77 – 49 = 28 2

Soln 22.

A

B C

x x

y yD

 = 64

x + x + 2y = 64

x + y = 32 …(1)

AB2 = BD2  + AD2 [ ]

x2 + x2 = 142 …(2)

 (1) (2) 

2 2 64

32

x y

x y




  x + y = 2 …(3)

 (1)  (3) 

2x = 34  x = 17 

      y = 15 

ABC  1
= 15 15 8

2
   = 120 

Soln 23. 2 2 2
1 24a d d 

   2 224 24 10a  

24 576 100a  
24 676a 

2 169a 
a  =  13

= 4a

= 4 × 13

= 52 

Soln 24. 2 2 2
1 24a d d 

4 40a 

2 2 0a 

 2 2 2
1 22a d d 

   2 2 2
220 12 d 

  2
2 20 12 20 12d   

2 4 8 8d   

= 16 

Soln 25. 5 K  3 K 

 =   24K3K5
2

1


96 k = 1440

K = 15

 = 5 K = 75 m

Soln 26.  = 1 2

1

2
d d

=  × 

d
2

= 

1

2

d

 

=
26

105.62 

= 5 
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Soln 27.

A B

DC

20

15

7

20 7 15

2
s

 
 =  21

 ABCD 

= 2 ×  ABC 

=    2 s s a s b s c  

=    72115212021212 

= 14161212 

= 84 2

Soln 28. D

A
B

C

h1

h2

AB = 24  AD = BC = 16 

h
1
 = 10 

 ABCD  

h
1
.AB = h

2
.BC

10 × 24 = h
2
 × 16

h
2
 = 15 

Soln 29.
D

A
B

C

60°

8

AB = AD




 60
2

60180
ADBABD

ABD  

= 2 × ABD  = 1 2

1

2
d d

 2 2

3 1
2 8 8

4 2
d   

d
2
 = 38

Soln 30.  = 240

 = 40 

  = 1600 2

 8 K  9 K 

 = 

1600K9.K8.
2

1


1600K36 2 

K = 
3

20

6

40


 = 9K

3

20
9

= 60 

Soln 31.  = 
23

6
4

a

=  21
4

3
6

=
3 3

2
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Soln 32.  = r2

7
7

22
2 

= 44 

22  = 22000  = 22000
44

1


                  = 500  

Soln 33. 12πr 88   1r 14

22 r 132    2r 21

 =  2
1

2
2 rr 

=   1212 rrrr 

=   735

= 770 2

Soln 34. 

 

  ( )

 

 8 40 

5 

2

1

2

1

d

d

t

t


10

1

d10

d

t

5

2

1

2



t
2
 = 50  

Soln 35. 

r

2
23

(2 )
4 2

r
r


 

 =   22
r162.0r

2
3 







 


= 0.162 × (3.5)2

= 1.985 2

Soln 36.  = r

  22rr1 22 

   22rr1 22 

   2211r2
7

22


71r2 

r = 3 

Soln37.  =  – 

=
21 1

π .2 .
2 2

a a a

=
2 π

1
2

a
   

Soln38.  = 440 

 = 

1000

440
r2 

1000

440
r

7

22
2 

07.
100

r 




 = 2r = 0.14

Soln 39.  11r2    r = 
4

7
 

 = 60
360

r2
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2

4

7

7

22

6

1









77 29
1

48 48
 

Soln40.   = d
1

 = d
2

d
1
 × = d

2
 × 

12×42 = 18×n

n = 28 

Soln 41.

A B

C

DE

F

AB = CD = EF = 2 r

 = AB + CD + EF + 3 × 

= 6r + 3× 



120

360

r2

= 6r + r2

= 6 × 5 + 2  × 5

= 30 + 10

Soln 42.

7 m

r

176r2   r = 28 

 =   22
r7r 

=   77r2 

= 763
7

22


= 1386 2

Soln 43.

r1

r2

66r2r2 12 

  66rr
7

22
2 12 

 = 2 1

21
10.5

2
r r  

Soln 44.  = 
2 2r r



  30 2
30sec 1

60

r
  


7

15

15

r
1

7

22

30

r2

2

1








 




 r = 3.5 

Soln 45.  = ABC  –

=  
2

23 π
2 3 60

4 360

r
a

 
   

= 
23

2
a
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Soln 46.

a
a/2

4a = 120 

a = 30 

 r =
30

15
2 2

a
 

= 
2r

=  215
7

22
  2

Soln 47.

r

r2  = 100 

100
2r


 =  = 2a .

a = 
2

100


 = 

50 2



Soln 48.
18

14

r

r = 
14

7
2



=  27
7

22


= 154 2

Soln 49. 

6
10 

8

 = 
6 8 24

6 8 7

ab

a b


 

 

 = 
576

49

Soln 50.  r = 

s

6
2   s = 3

 = 2s = 6 

Soln 51.  = a

a

r

22 ar  
2

a
r 

 = 
232

A a


  =

 2

2

2

2

a4

a6.3

a

A

4

3


3 3

2
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Soln 52. 2(l+b) = 160  l + b = 80

l – b = 48

 l = 64, b = 16

 = 

a2 = 16 × 64

a = 6416 = 32 

Soln 53.   = r + r + 
100

rr 

= 50 + 50 + 
50 50

125%
100




Soln 54.  = 9
160

1440


9  = 90000 2

 = 75  ×

= 3004
4

3


= 900 .

Soln 55.  = 2b,  = b

 = 2b. b = 2b2

   22 5 5 2 75b b b   

2b2 + 10b – 5b – 25 = 2b2 + 75

5b = 100

b = 20 

 = 40 

Soln 56.  =

= 
400 30

8 6




= 2500 

Soln 57.

100m

 = 8614m²

 2 2100 8614  r

2 10000 8614 1386   r

r² = 
1386 7

22



r = 21 

Soln 58 20

20

=  – 

 = 20 × 20 – 2 × 
 2
10

2

 
 =   2400 100 m

Soln 59.   A = 
2r

(  ) r = 
A



  A = a2

( ) a = A

A

A





1


   = :1
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Soln 60.  = 5 ²

23

4
a  = 5

a = 
20

3

a =  
1

4

20

3

 = 3a

 = 
 

1

4

3 20

3



= 
3

43 20

  = 
3

43 20

2r  = 
3

43 20

 r = 

3

43 20

2
 

Soln 61.  = 
2 60

360


 


r  = 12.4 ²

 r² = 12.4 × 6

 = 
2 2 21 5

6 6
    r r r

=
5

12.4 6 62
6
    ²

Soln 62. 

     2 2 21 1 1
14 7 7

2 2 2
   

 1
196 49 49

2
  

1 22
294

2 7
  

= 462 2

Soln 63.  = a 

a

a
=

2
23

12 3 3
4

a
a 

Soln 64.

34

90°

A B C

D

4

 ABD 

tan A =  60tan3
4

34

AB

BD

 60A

  306090180C

 CBD 

tan C = tan 30º = 
BC

34

BC

BD

3

1
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BC = 12   AC = 4 + 12 = 16 

 = 

– 

=      222
6.

2

1
2.

2

1
8.

2

1


= 12

Soln 65.  = 100

 = 80

 = 400080100
2

1


 = ( )2 = 10000

 = 
5

2

10000

40000


Soln 66.  = 12 × 12 –

55
2

1
712

2

1


= 144 – 42 – 12.5

= 89.5 

Soln 67.  BE = x

 EC = 2x

 BC = 3x

 ABC  = 15BEAB
2

1


  AB×x = 30

 = AB. BC = AB.3x = 3×30 = 90 2

Soln 68.  = ABDE  + BCD

=2.5 × 2.5 + 5.216.2
2

1


= 6.25 + 1.08 × 2.5  = 8.95 2

Soln 69. 

=  25
2

1


=1.57 × 25

= 39.25 2

Soln 70  = 4 ×  + 

= 2121
2

21

2

1
4

2










= 1134 2

 =

= 189
6

1134


Soln 71  =  
263 6 63 63

4
4 7 4

 
  

= 850.5 2

Soln 72.  =  – 4 × 

 = 20 × 16 – 4 ×  25.3
7

22

4

1
 = 281.5 2

Soln 73. 

=      222
7214

2

1
28

2

1


= 462 2

Soln 74. 6 , 8 , 10 ,

19 , 20  

= (6)2 + (8)2 + (10)2 + (19)2 + (20)2

 A2 = 961 2
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A = 961  = 31

 = 31 × 4 = 124 

Soln 75.  = 

2r +  r  = 
2


r2

  + 2 = 
2


r   r = 

2)
2
(π

π


 =2+ 

4

22
 × 7

 =6 
6

11
 

Soln76.  = 2 r

2 r  = 11

11 7 7

2 22 4
r


 



 = 
2 θ

360
r 

22 7 7 60

7 4 4 360
   

77 29
1

48 48
 

Soln 77.  =   (52 – 32)  = 16 

3

5

 = 
16

25




 = 
16

25

Soln 78.  =  
3

a
 = 

2 3

a

= 
2

3

a 
    – 

2

2 3

a 
    = 44 2

22

7  

2 2

3 12

a a 
  

 = 44   
2

4

a
 = 14

a2 = 56  = 
3

4
a2 = 14 3 2

Soln 79.  r2 = 3850

r = 35 

 =  = 2  r

= 2 × 
22

7
 × 35

4 a = 220 

a = 55 

 = a2 = (55)2 = 3025 2

Soln 80.  = a

 a + 5  a – 3 

(a + 5) (a - 3) = a2

a2 + 2a - 15 = a2

a = 7.5 

l = 12.5, b = 4.5

 = 2 (l + b) = 34

Soln 81.
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 = 784

a2 = 784

a  = 28

 = 
28

7
4



 = 
22

2 7 44
7

  

Soln 82.

14

14
30

20

2 θ

360
r 

22 90
14 14

7 360


   



154

Soln 83.  
22 35 150

2 750 2 2 1500
7 100 100

rh


       


= 4950 

Soln 84. 2 2[R (14) ] 60   

R = 16 

 16 – 14 = 2 

Soln 85.  = x  = x + 8

 x (x + 8) = (x + 8 + 7)(x – 4)

x = 20 

 = 20   = 28

Soln 86. A

B C

D

30 

 = 1200 ²

 × 30 = 1200

 = 40m

 = 2 2(30) (40)  = 50 

 = 30 + 40 + 50

= 120 .

 = 120 × 100 = Rs. 12000

Soln 87.  = 
1200

4
 = 300 ²

 = 150 ²

1
20 150

2
  x

 = x = 15

 =    2 2
20 15  = 25 

Soln 88.

 2 l b 

 2 36 21 

2 57 

 3 

2 57
38

3


 

 = 38 + 1 = 39

Soln 89.

50

50

D

A
45

B

C

45
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 ABCD = 45 × 45

     = 2025 ²

Soln 90.

28

14

 =28 × 28 = 784 2

22 90
14 14 616

7 360
   

= 616

1  = 
616

11

    = 56

 
168

3
56

 

Soln 91.  = 88

  2 π r = 88

  r = 14  ( )

 R = 14 – 3 = 11 

 = π r2 – π R2

= π × (14)2 – π (7)2

= 
22

7
 × 75 2

 = 
22

7
 × 75 × 7

(  7 )

= 1650 

Soln 92
D

C

A

B

91515
12

E

 AEB 

EB = 2 2(15) 9  = 12

 DEC 

CE = 2 2(15) (12)  = 9

 CB  = 9 + 12 = 21 

Soln 93.  B 

 = 
4 4

2
3 3
  r =

  = 
8

3


Soln 94.  = (  ADB ) +

(  BCD  – (   ABCD )

= 
1

4
 (10)2 + 

1

4
  (10)2  – (10)2

= 
2

π
× (100) – (100)

= 50 π  – 100

Soln 95. AC = 2 214 14

      = 14 2  

 ABCP  = 
21

4
r

  =
1 22

14 14
4 7
    = 154 ²

 APC 
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=
1

154 14 14
2

  

= 154 – 98 = 56 ²

  ACQ  =  21
7 2

2
 

     =
22

49
7

  = 154

  = 154 – 56 = 98 ²

= (  AQC ) + (  ABC ) – (

 APC )

= 
1

2
π  (7 2 )2 + 

1

2
 × 14 × 14 – 

1

4
π  (14)2

=  
1

2
 × 14 × 14

= 98 2

Soln 96.OC = OA = r

 AOC 

 r² + r² =  2
7 2

2r² = 49 × 2

r = 7 

  = 2r  = 
22

7 7
7

   = 154 ²

Soln 97.  =  1
10 6

2
   h

72 = 
1

16
2
  h

 h =  9

Soln 98

42

35

 = ( ) + ( )

= (42 × 35) + 
2 2 2 2

1 42 1 35 1 42 1 35

2 2 2 2 2 2 2 2
π π

                             

 = (42 × 35) + 
35 35

21 21
2 2

π π
       

 = 1470 × 1386 + 962.5

 = 3818.5 2

Soln 99.      = a2

    ABCD 

= a

 = a / 2

 =  = / 2a

 = 
3

4
 × 

2

a
 = 

4 2

3a

  = 
3

2 2

a

Soln 100 

= 
1

2
π  

2
AC

2

 
    + 

1

2
π  (BC)2 –

2
1 AB 1

(AC) (BC)
2 2 2

π
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[AB2 = AC2 + BC2]

= 
1

2
 (AC) × (BC)

= ABC  = 37 

Soln 101  = 

 2 2r l b  

 22
26 18

7
r  

44
7 14

22
r   

 = 
2r

22
14 14 616

7
   

Soln 102  l 

 = lb = 50l

 = 50 × l × 
25

100
 = 100

 = l = 80 m

20

 l = 80 + 20 = 100

 = lb

= 100 × 50 = 5000 2

 = 5000 × 
25

100

= 1250 

Soln 103.  =  
60 20

3 2




 = 200

 = 200 × 100 = Rs. 20000

Soln 104.  = 
40 13.5

3 2


  = 90

 = 3 

 = 90 × 3 = 270 

Soln 105.  =  – 

2
2θ 3

360 4

r
r


 

22 60' 3
14 14 14 14

7 360 4
      



2
102 49 3

3

    
2

Soln 106.

2m. 15

25

2m.



= 25 × 15 – (25 × 2 + 15 × 2 – 2 × 2)

= 375 –(50 + 30–4)

= 375 – 76 = 299 ²

Soln 107.  = 4 × 

l × b = 4 a2

22
90 4

3
a a  

a = 15 

Soln 108

= 60 × 5 + 40 × 5 – 5 × 5

= 475 2

 = 475 × 0.60 = 285  
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Soln 109. r 

r = 
1

2
 ( ) – ( )

= 
1

2
(2 2 R) – R

r = ( 2  – 1)R

Soln 110.

=  AOBC  –  AOD 

= 
2(4)

4

π
 – 

1

2
 × 2 × 4

= 4 π  – 4

= 8.56 2

Soln 111.  AB = 2A

PQ = 2 2 2aa a 

 = 
2a a

2 2


 = x

 R = 
3

x

3 2


x a

x  =
3

2

a


 ABCD 

 XYZ  =

2a

3a

2

=
2 2

3

Soln 112.  ACDE  = 128

   AC = 8 2

 ABC 

AB = BC = 8 .

 = 
1

2
π (4)2 + 

1

2
π (4)2

\= 16 π 2

Soln 113.  r 

(1 + r)2 = (1)2 + (1 – r)2

r = 1/4

 =  PQRS  – [( 

) + ( )]

= 2 × 1 –  

2
2 2 1

(1) (1)
4 4 4

π π
π

              

= 2 × 1 – 
2 16

π π   

= 
13

56
 

Soln 114

= [ (  AOB ) + (  BOC ) +(
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 COD ) + (  AOD ) – (

ABCD )

=

2 2 2 2(4) (4) (4) (4)

4 4 4 4

π π π π 
   

 
– (8)2

= 32 π  – 64

= 32 ( π  – 2) 2

Soln 115.  r 

OA = 
1

2
( ) = 

2 R 2

2
 = R 2

OA = OC + r + r 2

R 2  = R + r ( 2  + 1)

r = 
( 2 1)

2 1

R


r = ( 3 – 2 2 ) R

Soln 116.   A, B  C 

A B

C

 ABC 

AB = 2 + 2, BC = 2  + 2

AC = 2 2  + 2 = 2  (2 + 2 )

(AC)2 = (AB)2 + (BC)2

ABC 

90º, 45º  45º 

= 
45º

360º
 × 2 π  ( 2 + 1) + 

45º

360º
 × 2 π  ( 2 + 1) +

90º

360º
 (1) 2 π   =

2

π
( 2  + 2)
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1.

(a) 120 3 (b) 64 3

(c) 48 3 (d) 24 3

2.

(a) 23 (b) 68 

(c)
2

22
3

 (d)
1

22
3

3. 15  3  

(a) 25 (b) 27

(c) 125 (d) 144

4.

4 3

(a) 16 (b) 27

(c) 64 (d) 8

5.   6  × 9  × 12 

(a) 6 (b) 9

(c) 24 (d) 30

6.  8  × 5  × 4

  56  × 35

 × 28  

(a) 49 (b) 196

(c) 243 (d) 343

7.

(a) 21 2 (b) 42 2

(c) 54 2 (d) 108 2

8.

 0.3  × 0.2 

(a) 50 (b) 120

(c) 150 (d) 200

9. × 

(a) 896 3 (b) 986 3

(c) 600 3 (d) 916 3

10.

(a) 3600 (b) 100

(c) 80 (d) 60

11.  

(a) Rs. 9149.50 (b) Rs. 8146.50

(c) Rs. 9047.50 (d) Rs. 4186.50

12.

(a) 294 (b) 343

(c) 125 (d) 216

13. 1 : 2 : 3 

100%, 200%  200% 

(a) 5 (b) 18 

(c) 12 (d) 17 

 - ( )
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14.  20  × 10  × 8 

(a) 27.23 , 880 2, 1600 3

(b) 23.75 , 880 2, 1600 3

(c) 27 , 1600 2, 880 3

(d) 23 , 1200 2, 1600 3

15.  20

 × 12  × 10 

cm

(a) 960 3 (b) 1296 3

(c) 2400 3 (d) 1120 3

16.

 
1

37
3

 

(a) 3584 

(b) 3685 

(c) 3758 

(d) 3868 

17.

× × 

(a) 90 (b) 1 

(c) 1 (d) 1.1 

18. P 

Q R .

(a) 2 2 2PQ QR RP 

(b) PQ QR RP 

(c)   2 2 2P Q R P Q R   

(d) PQR

19.

× 

(a)
9

5
(b)

9

2

(c)
9

7
(d)

9

4

20.  a, b, c V 

S 
5

4










cba

111
 

(a)
8S

5V
(b)

2S

5V

(c)
4S

5V
(d)

S

5V

21.

(a) 4 3 (b) 3 4  

(c) 5 3  (d) 3 5  

22.

(a) 0.0015 (b) 0.0017 

(c) 0.0019 (d) 0.0021 

23.

(a) 8500 3 (b) 9000 3

(c) 9250 2 (d) 9261 3

24.

25  × 11.5  × 6 

(a) 8100 (b) 6400

(c) 7400 (d) 9400
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25.

(a) 648 2 (b) 864 2

(c) 486 2 (d) 946 2

26.

(a) 30 (b) 20 

(c) 15 (d) 10 

27.  6  × 5  × 0.5 

 × × 

5% 

(a) 6080 (b) 5740

(c) 3040 (d) 8120

28.  52 , 40   29

(a) 8.56 (b) 7.76 

(c) 7.576 (d) 6.832 

29.

(a) Rs. 400 (b) Rs. 500

(c) Rs. 600 (d) Rs. 800

30. a, b, c 

V  S  
1

V
 = ?

(a) 
S

( )
2

 a b c                 (b) 
2 1 1 1

S

    a b c

(c)
2S

 a b c
             (d)  2S(a + b + c)

31.

(a) 1800 3 (b) 1200 3

(c) 900 3 (d) 720 3

32.  

(a) Rs. 138.50 (b) Rs. 277

(c) Rs. 415.50 (d) Rs. 554

33.

 1/3 

1/3 1/2 

(a) 72 (b) 18 

(c) 6 (d) 2 

34.  x, y  z 

q v   v, x,

y, z 

(a) xyzv 2                        (b) xyzv 3

(c) 3332 zyxv                    (d) 2223 zyxv 

35.

(a) 468 2 (b) 396 2

(c) 612 2 (d) 423 2
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36. 1 3 

(a) 50 (b) 25 

(c) 75 (d) 1 

37.

Msl hehVj

(a) Rs. 31.68 (b) Rs 31.50

(c) Rs. 63 (d) Rs. 63.36

38.

× 

(a) 15 (b) 20 

(c) 10 (d) 25 

39.

(a)

1/3
1

3

 
   (b)

1

2

(c)

1/3
1

2

 
   (d)

1/3
1

4

 
  

40.

(a) 8 (b) 5

(c) 800 (d) 8000

41. ×

× ×

(a) 4.0 (b) 4.1 

(c) 4.2 (d) 4.3 

42.

(a) 3   6 , 12          (b) 6 , 12 , 24 

(c) 1 , 2 , 4             (d)

43.

(a) 66 (b) 183

(c) 36 (d) 72

44.  24  × 2  × 1.5

(a) 0.48000 

(b) 2.88 

(c) 800 

(d) 80 

45.
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(a) 1120 3 (b) 400 3

(c) 280 3 (d) 140 3

46.

30×20×12

(a) 0.33 (b) 0.5 

(c) 0.25 (d) 0.4 

47.

 
1

1
2

×  
1

2 1
2



(a) Rs. 50 (b) Rs. 45
(c) Rs. 60 (d) Rs. 39

48.

(a) 4 (b) 3.86 

(c) 3.23 (d) 4.44 

49. × 

(a) 33.33 (b) 30 

(c) 20 (d) 25 

50.  15  6 

(a) 90,000 (b) 45,000 

(c) 80,000 (d) 40,000 

51.

(a) 73.77 (b) 72.12 

(c) 70 (d) 75 

52.

(a)
3

1
234 %                     (b) 

3

2
234 %

(c) 117%                          (d)

53.

(a) 0.0016 (b) 0.0020 

(c) 0.0025 (d) 0.0018 
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54. 15 

× 12 

× 

(a) 0.2                         (b) 2 

(c) 0.5                         (d)

55. 85  × 17  × 51

(a) 26010 2                    (b) 21600 2

(c) 26100 2                    (d)

56.

(a) 8 2 (b) 273

(c) 4 3 (d) 4 

57.  x, y  z 

(a)
2 2

xyz

(b)
2 2 2 2 2 2 2 2 2( – )( – )( – )

2 2

y z x z x y x y z  

(c)

2 2 2 2 2 2( ( )( )

2 2

y z z x x y  

(d)

58. n 

C D 

D

C

(a) 2 n (b) 17 n

(c) n (b) 13 n

59.

(a) 52 (b) 26 

(c) 65 (b) 42 

60.

(a) 42 (b) 46

(c) 32 (b) 36
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1. (c) 2. (c) 3. (c) 4. (c) 5. (c) 6. (d) 7. (c) 8. (d) 9. (a)

10. (d) 11. (c) 12. (a) 13. (d) 14. (b) 15. (b) 16. (a) 17. (b) 18. (d)

19. (a) 20. (b) 21. (a) 22. (b) 23. (d) 24. (b) 25. (c) 26. (c) 27. (a)

28. (a) 29. (a) 30. (b) 31. (b) 32. (b) 33. (b) 34. (a) 35. (c) 36. (a)

37. (d) 38. (c) 39. (c) 40. (a) 41. (c) 42. (a) 43. (d) 44. (b) 45. (a)

46. (b) 47. (d) 48. (d) 49. (a) 50. (a) 51. (a) 52. (b) 53. (c) 54. (a)

55. (a) 56. (c) 57. (c) 58. (b) 59. (s) 60. (d)
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Soln 1. x, 2x, 3x     = x,
,
  = 2x,

 = 3x

 2 (2x2 + 6x2 + 3x2) = 88

[   = 2 ( ×  + × +

× )]

x = 2

 = x × 2x × 3x

(   = × × )

     = 6x3 = 48 3

Soln 2.

  = 2 2 2
l b h 

   = 16,  = 12,  = 
32

3

 = 

2
2 2 32

(16) (12)
3

     

           = 
68

3
 = 22

2

3

Soln 3.  n 

15 

= n × (  3 )

15 × 15 × 15 = n × 3 × 3 × 3

n  = 125

Soln 4.  = 3 a

(  a )

4 3  = 3 a

a = 4

 = a3  =  64

Soln 5. 6, 9, 12   3 

 = 3 

 = n × ( )

(  n )

6 × 9 × 12 = n × (3)3

n = 24

Soln 6.  n 

   = n × ( )

56 × 35 × 28 = n × (8 × 5 × 4)

n = 343

Soln 7.  l  b 

  = 2 (  + )

2 (  + ) = 18

(  + ) = 9 

     = 2 (  + )h

       =  2× (9) × 3  = 54 2

Soln 8.  = 

= 
200 150 8

0.3 0.2

 
  = 40,00, 000 

 =

=
40,00000( )

20 1000( / )  = 200 .

Soln 9.

                

4

4

7

324

4
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 32

  7   4  

=  ×  × 

= 32 × 7 × 4 = 896 3

Soln 10.

l,b  h 

   × = 12 2 … (i)

 × = 20 2 …(ii)

×  = 15 2 …(iii)

 = × × 

(i), (ii)  (iii) 

    ( × × )2 = 12 × 20 × 15

× × 12 20 15  

× ×  = 60 3

 = 60 3

Soln 11. EFGH  = 25 × 15

= 375 2

25

153.5

E

H G

F

D C

BA

ABCD  = (25 + 7) × (15 + 7)

=  32 × 22

= 704 2

 = 704  – 375 = 329 2

 = 329 × 27.50

 = 9047.50 

Soln 12.

= 4  + 

 + 6 

(   = a3  a )

 = (4)3 + (5)3 + (6)3

= 405 3

62 3 

  = 405 – 62 = 343

  = 

  343 = b3 ( b )

b = 7 

 = 6a2

= 6 × 7 × 7

= 294 2

Soln 13.

 100, 200  300 

 (V
1
) = 100 × 200 × 300

= 6000000

      100%,  200% 

200% 

  200, 600,

900 

 (V
2
) = 108000000

   = 
2 1

1

V V

V



= 
102000000

6000000
=17

 = 17 
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Soln 14.  = 20 ,  = 10 ,  = 8 

  = 2 2 2
l b h 

= 2 2 2
(20) (10) (8) 

= 564  =  23.75 

= 2 ( × + ×  + × )

= 2 (20 × 10 + 10 × 8 + 20 × 8)

= 880 2

  = × ×

= 20 × 10 × 8 = 1600 2

Soln 15.  ( l
1
) = 20 

(l
2
)  = 22 

  (b
1
) = 12 

 (b
2
) = 14 

 (h
1
) = 10 

 (h
2
) =  12 

  =

     – 

=  l
2
b

2
h

2
 – l

1
b

1
h

1

=  22 × 14 × 12 – 20 × 12 × 10

= 3696 – 2400

= 1296 3

Soln 16.  = 

= × ×

= 
112

3
 × 12 × 8

= 3584 3

          1 3  = 1000 

3584 3 = 3584 × 1000 

         = 3584     (1  = 1000 )

Soln 17.  = 8000 × 1000 3

  = 330 – 10 = 320 

 = 260 – 10 = 250 

 = h

320 × 250 × h = 8000 × 1000

h = 100 

 = 110 – 100 = 10  = 1 

Soln 18.

l,b  h 

P = ×

Q = ×

R = ×

 = × ×  = PQR

[   PQR = ( × × )2]

Soln 19.

= 

  20 × 25 ×  = 15 × 15 × 4

(  = 

)

 = 
15 15 4

20 15

 
  = 

9

5
 .

Soln 20.  (V) = abc

 (S)  = 2 (ab + bc + ca)

 S = 2abc 
1 1 1

a b c

    

S = 2V 
1 1 1

a b c

    

                   
S

2V
 =  

1 1 1

a b c
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4

5

1 1 1

a b c

     = 
4

5
 × 

S

2V
 = 

2S

5V

Soln 21.   =   =

3a  (   a )  = 4 3

Soln 22.  = 

1 3 = 6 × 10,000 2 × 

(h = )    ( 1  = 10, 000 )

h = 
0.17

10,000
 

h = 0.0017 

Soln 23.

=  Rs. 343.98 = 34398 

 = 
34398

13
= 2646 2

 6a2  = 2646

  a2 = 441

 a = 21 

,  = 21 × 21 × 21 = 9261 3

Soln 24.  = n × 

(n = )

800 × 600 × 22.5 = 25 × 11.5 × 6 × n

n = 
800 600 22.5

25 11.5 6

 
   = 6400

Soln 25.  = 

a3 = (8)3 + (6)3 + (1)3 = 729

( a = )

a = 9

 = 6a2

= 6 × (9)2

= 486 2

Soln. 26.  l, b  h  

 2x, 3x  4x 

= × ×  = (2 ) (3 )(4 )x x x

(  18 )

  9000 = 3
24x

  x = 150

     2x = 300 2 = ×  ....(i)

3x = 450 2 = × ....(ii)

 4x = 600 2 = × ....(iii)

   = × ×  = 9000 3

....(iv)

(iv)  (i) 

 = 30 

(iv)  (ii) 

 b = 20 

 (iv)  (iii) 

  = 15 

 = 15 

Soln. 27.   ( ) × ( ) =

( ) – ( )

  x 

  = lbh

=  25 × 12.5 × 7.5

=  2343.75 3

  = 600 × 500 × 50

= 15000000 3

  = 5%

= 
5

100
× 15000000 = 750000 3

(2343.75) × n= 15000000 – 750000

= 14250000

n = 6080 
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Soln 28.

=  – 

= 52 × 40 × 29 – 48 × 36 × 25

= 60320 – 43200

= 17120 3

 1 3 = 0.5 ( )

 17120 3 = 17120 × 0.5  = 8560 

= 8.56 

Soln 29.  (l) = 4 

 (b) = 3 

 (d) = h

  = × ×

24 = 4 × 3 × h

  h = 2 

( )

 5   = 2 (hb + lh) + lb

= 2 (2 × 3 + 2 × 4) + 4 × 3

= 28 + 12 = 40 2



= 40 2

 = 40 × 10 = 400 

Soln 30.   V = abc

S = 2 (ab + bc + ca)

S = 2abc 
1 1 1

c a b

    

S = 2V
1 1 1

c a b

    

1

V
 = 

2

S

1 1 1

c a b

    

Soln 31.   = 2 (  × )

   = 2 (  ×

 +   × )

2 (  × ) = 2 (  ×  +  × )

×  = (  + ) 

15 × 12 = ( 15 + 12) 

 = 
15 12

27


 = 

20

3
 

   = × ×

= 15 × 12 × 
20

3

= 1200 3

Soln 32.    (L) = 1.46  = 146 

   (B) = 1.16  = 116 

   (H) = 8.3  = 83 

 (l) = 146 – 6 = 140 

 (b) = 116 – 6 = 110 

 (h) = 83 – 3 = 80 

= 2h (l + b) + lb

= 2 × 80 (140 + 110) + 140 × 110

= 40,000 + 1540

= 55400 2

100 2   = 50  = 0.5 

55400 2    = 554 × 0.5 

= 277 

Soln 33.  = 216 

  h = 
3

l
,

   = 
1

2
× 

1

3
 (  – ) = 

1

2 3 9

    
l l

l –
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  = × ×

 × 
9

l
 × 

3

l
 = 216 × 1000 3

 = 3 27 216 1000 

= 180  = 18 .

Soln 34.

Soln 35.  (l) = 18 

 (b) = 12 

  (h) = 3 

        

3

3

12

183

3

  

= 2 ( ×  + ×  + × )

 = 2 (18 × 12 + 12 × 3 + 18 × 3)

= 612 2

Soln 36.   =  ×

 = 1 3

a2 × 36 = 1

a = 
1

6

 = 
1

6
 × 

1

6
 × 

1

6
 = 

1

216
3

 =  × 1 3 

 = 
1

216
 × 108 = 

1

2
  = 50 

Soln 37. 

3x, 2x  x 

  = × ×

3x × 2x × x = 10368

x = 12 

, 36

, 24   12 

  

= 2 ( ×  + ×  + × )

= 2 ( 36 × 24 + 24 × 12 + 36 × 12)

= 3168 2

 = 3168 × 0.02

=  63.36 

Soln 38.  = 1 × 2 

= 1000000 × 0.02 = 20000 3

 50% 

 = 20000 3   =

10000 3

  = 

100 × 10 × h = 10000

h = 10 

 = 10 

Soln 39.  = 

  a 

(10)3 = (a)3 + (a)3

(10)3 = 2 (a3)

a = 1/3

10

(2)

 
10

a
 = 

1/3
1

2
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Soln 40.  = 6a2 = 96

a = 4 

   = a3 = 64 3

 = 6b2 = 384

= b = 8

 = b3 = 512 3

 = n × ( )

(  n = )  512 = n × 64

n = 8

Soln 41.

= ( ) – ( )

= 13.5×2.5 – 5 × 4.5 = 11.75 2

 = 

5 × 4.5 × 2.1 = 11.75 × h

(  h = )

h = 4.2 

Soln 42.

  x, 2x  4x 

  = 2 (lb + bh + hl)

= 2 (x × 2x + 2x × 4x + x × 4x) = 28 x2

  =  20 × 28 x2 

  = 20.5 × 28x2 

   = 126 

20.5 × 28x2 – 20 × 28x2  = 126

0.5 × 28 × x2 = 126

x2 = 
126

14
 = 9

x = 3

     x = 3 , 2x = 6 , 4x = 12

Soln 43. = a

 = 12a

   = a3

 :-

a3 = 12a

  a2 = 12

 = 6a2 = 6 × 12 = 72

Soln 44.  = 2  30 

= 2.5 

 =  = 
2.4 2 1.5

2.5

 

= 
24 3

25


= 2.88 

Soln 45.  = 

 –  

(  = lbh)

  20 × 7 × 10 – 20 × 7 × 2

  1120 3

Soln 46.

=  – 

500

30

30

20

= 500 × 30 – 30 × 20

= 14400 2
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 = 

30 × 20 × 12 = 14400 × h

(h = )

h = 0.5 .

Soln 47.

= 2  (  + ) = 2 × 3 (8 + 6) = 84 2

      

= 
3 3

2 1 1 2
2 2

            = 6 2

  = 84 – 6

= 78 2

50  × 1  = 25

1  × 1  = 50  = 
1

2

  = 78 × 
1

2

=  39

Soln 48.

= 8  /  × 2.5 

= 20 

    h 

 = 
3

2
 = 1.5 .

 = 

3 × 1.5 × h = 20

h = 4.44 .

Soln49. 

 = 

(  = h)

  8 × 150 = 90 × 40 × h

   = 
1

3
 = 33.33 

Soln 50.  = (

) – (

)

= 15 × 6 × 10 – 15 × 6 × 9  = 90 3 = 90,000 

                                    (1 3  = 1000 )

Soln 51. 

=  – 

                               = 40 × 14 – 12 × 6

= 488 2

40

14

12

6

   = h

   = 

  12 × 6 × 5 = 488 × 

h = 0.7377  = 73.77 .

Soln 52. a 

b 

...125
5a 5a 5a 5a

5a

   = 125 × 

 b3 = 125a3

  b = 5a ...............(i)

 = 6b2

   = 6 (5a)2

 = 150 a2
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 = a

 = 125a

 = 2 (lb + bh × lh)

                                  = 2 (125a2  + a2 + 125a2)

            = 502 a2

= 

2 2

2

502 150

150

a a

a
 × 100  = 

352

150
 × 100

= 
704

3
 = 234 

2

3
%

Soln 53. 

=  × 

= 
13 9000

15 2.925
10000 60

   3



= 

45 × 26 × h = 2.925

(h = )

h = 0.0025 

Soln 54. 

= 
5

100
×

3

100
 × 16 3 =  0.0240 3

=  0.0240 × 25 × 60 =  36 3

 = 

  15 × 12 × h = 36

(  h = )

h = 0.2 

Soln 55. 

( 85, 17, 51  17 )

  = 

= 
85 17 51

17 17 17

 
   = 15 

  = 6a2

= 6 × 17 × 17 = 1734 2

= 15 × 1734

= 26010 2

Soln 56. 

   = a = 4 

 = a 3

          = 4 3  

Soln 57.  l, b 

h  

x2 = l2 + b2 ....(i)

y2 = b2 + h2 ....(ii)

z2 = l2 + h2 ....(iii)

 (i), (ii)  (iii) 

x2 + y2 + z2 = 2 ( 2 + 2 + 2)

l2 + b2 + h2 = 
2 2 2

2

x y z 
 ....(iv)
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(iv)  (i) 

h2 = 
2 2 2

2

y z x 

 h = 

2 2 2

2

y z x 

(iv)  (ii) 

l2 =  
2 2 2

2

x z y 
  l = 

2 2 2

2

x z y 

 (iv)  (iii) 

  b2 = 
2 2 2

2

x y z 

 b = 

2 2 2

2

x y z 

   = × ×

= 
   2 2 2 2 2 2 2 2 2

8

x y z y z x x z y     

= 
   2 2 2 2 2 2 2 2 2

2 2

x y z y z x x z y     

Soln 58.  C 

n/4 

D

C

x

n/4
n

CX = 

2
2

4

n
n

      = 
17

4

n

   = 4 × 
17

4

n
 = 17n .

n 

 = 2 2
(4 ) ( )n n

                                     = 17  × n

Soln 59. = 20 × 20 = 400

2

= 0.04 2

 = 0.04 × 15000  = 600 3

[  15000 / ]

                                        = 80 × 60 × 6.5

= 31200 3

 = 
31200

600

= 52 .

Soln 60.  = n 

 = 24  × 15  × 0.01

      = 3.6 3

3.6 = 0.1 3 × n

n = 36
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1.

(a) 2  : 1 (b) 2 : 1

(c) 1 : 2  (d) 1 : 4

2.

(a) 1663.2 (b) 1500

(c) 1747.6 (d) 2000

3.

(a) 27 : 20 (b) 20 : 27

(c) 9 : 4 (d) 4 : 9

4.








 
7

22

(a) 1760 (b) 880 

(c) 440 (d) 220 

5.

 (
22

π=
7

)

(a) 3.696 (b) 3.6 

(c) 36 (d) 36.9 

6.

22
use π=

7

 
  

(a) 7 : 6 (b) 6 : 7

(c) 3 : 7 (d) 7 : 3

7.

(a) 3.5% 

(b) 3.5% 

(c) 5% 

(d) 5% 

8.

(a)
3

2π
(b)

6

π

(c)
9

2π
  (d) 2 π

9.

(3×5) 

22
π=

7
)

(a) 6 (b) 5 

(c) 10 (d) 9 

  ( )
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10.

(a) 7 (b) 14 

(c) 21 (d) 28 

11.

(a) 4545 3 (b) 4455 3

(c) 5445 3 (d) 5544 3

12.

(a) 7 (b) 3.5 

(c) 9 (d) 11 

13.

(a) 110 (b) 444

(c) 220 (d) 616

14.

(a) 0% (b) 25%

(c) 62.5% (d) 75%

15.

(a) 1540 3. 880 2, 957 2

(b) 1740 3. 1080 2, 880 2

(c) 2040 3, 1740 2, 1540 2

(d) 2420 3. 1470 2, 1880 2

16.

(a) 110 3 (b) 210 3

(c) 180 3 (d) 220 3

17.

(a) 8 (b) 12

(c) 16 (d) 20

18.

(a) 28 (b) 56 

(c) 21 (d) 42 

19.

(a) 10
2

1
(b) 11

7

3

(c) 12
7

6
(d) 14 

20.

(a) 2310 (b) 3850

(c) 4620 (d) 9240
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21.

(a) 280.52 3 (b) 306.24 3

(c) 310 3 (d) 316 3

22. V 

  S   h  r

 V 






 
rh

11
: S 

(a) 1 : 4 (b) 2 : 1

(c) 1 : 2 (d) 1 : 1

23.

(a) 396 (b) 400 

(c) 410 (d) 420 

24.

(a) 97.65 (b) 48.75 

(c) 103.95 (d) 102.45 

25.

(a) 40 (b) 80
(c) 160 (d) 200

26.

(a) 308 2 (b) 462 2

(c) 540 2 (d) 770 2

27.

(a) 3180 3 (b) 4620 3

(c) 5240 3 (d)

28.

(a) 1232 3 (b) 1078 3

(c) 1848 3 (d)

29.

1

9

(a)
3

2
(b)

2

1

(c)
2

3
(d) 2

30.

(a) 25 (b) 20 

(c) 17.5 (d) 18 

31.

(a) 2 (b) 2 

(c)
2

1
(d)

2

1
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32.

(a) 5  25   (b) 10  32 

(c) 5 (d) 5 2  

33.

(a) 10 (b) 11 

(c) 11.2 (d) 11.5 

34. 'r' 

 'r' 

(a) 
1 5

2


(b) 

1 5

4



(c) 
5 1

2


(d) 

5 1

4



35.

 16  × 22  

(a) 352 3 (b) 308 3

(c) 616 3 (d) 176 3

36.

(
7

22
 )

(a) 1 (b) 5.2 

(c) 2.3 (d) 3.7 

37.

n : 1  A

 B 'n' 

(a) 
3

4
(b) 

3

2

(c) 
4

3
(d) 

2

3

38. 'r'  'h' 

(a) 
2

r
(b) r2

(c) 2r (d) r2

39.

(a) 4 (b) 2

(c) 8 (d) 10

40. 

(a) 5 (b) 4

(c) 25 (d) 16
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41.

a 2  b 2 

(a) 
b

a



2
 (b) 

2

ba
 

(c) 
b

a

2
 (d) 

b

a

2


 

42.

(a) 2 (b) 2

(c) 1/2 (d)
1

2

43.

(a) 75 (b) 96 

(c) (d) 100 

44.

(  = 3.14).

(a) 237 (b) 157 

(c) 257 (d) 353 

45.

(a) 29 (b) 2 

(c) 4 (d) 58 

46. 38808 

(a) 28 (b) 56 

(c) 21 (d) 42 

47.

(a)  2500 (b)  37.50 

(c)  75.00 (d)  87.50 

48.

(a) 7 (b) 14 

(c) 960 3 (d) 980 

49.

462

 
1

3
 

(a) 530 3 (b) 536 3

(c) 539 3 (d) 545 3

50.

(a) 5720 3 (b) 5770 3

(c) 7520 3 (d) 5570 3

51.

(a) 16 (b) 32
(c) 64 (b) 128
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1. (a) 2. (a) 3. (b) 4. (c) 5. (a) 6. (d) 7. (b) 8. (b) 9. (a)

10. (b) 11. (d) 12. (a) 13. (c) 14. (c) 15. (a) 16. (a) 17. (c) 18. (d)

19. (b) 20. (*) 21. (b) 22. (c) 23. (a) 24. (c) 25. (b) 26. (d) 27. (b)

28. (b) 29. (d) 30. (a) 31. (c) 32. (c) 33. (c) 34. (b) 35. (c) 36. (a)

37. (a) 38. (c) 39. (a) 40. (a) 41. (c) 42. (b) 43. (d) 44. (b) 45. (b)

46. (c) 47. (a) 48. (b) 49. (c) 50. (a) 51. (c)
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Soln 1. V
1
 = V

2

.......

π r
1

2h
1
 = π r

2

2h
2

2

1

2

r

r

 
  

 = 
2

1

h

h
 = 

2

1

1

2

r

r
 = 

2

1

Soln 2.   = π r2h

= 
22

7
 × 

2
7

2

 
    × 12 = 462 3

 

  = 462 × 3600

= 1663200 3 (1h = 3600 )

= 1663.2 (1 l = 1000 3)

Soln 3.
1

2

r

r
 = 

2

3
, 

1

2

h

h
 = 

5

3
.....( )

1

2

V

V
 = 

2
1 1
2

2 2

πr h

πr h
 = 

2
2

3

 
    × 

5

3
 = 

20

27

Soln 4. r1

r2 

h

 = π (r
1

2 – r
2

2) h

=
22

7
 [(4)2 – (3)2] × 20 = 440 

Soln 5.    = π (r
1

2 – r
2

2) h

=
22

7
 (42 – 32) × 21 = 462 3

= 462 × 8 = 36960 

= 3.696 

Soln 6.    =  2 π rh = 264 2.....(1)

  = π r2h = 924 3  .....(2)

(1)  (2) 

2

2

πr h

πrh
 = 

924

264

2

r
 = 3.5

 r = 7 

(1) r 

2 × 
22

7
 × 7 × h  = 264

h = 6 

,  
D

h
 = 

2r

h
 = 

14

6
 = 

7

3

Soln 7.   r h 

 = a + b + 
100

ab

=  15 – 10 + 
 15 10

100

 
=  3.5 %

Soln 8.
2 rl= 

h = b
l

b
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 = 

 = 

  =  3 ,

2 12r 

6
r 



Soln 9.

        =

 2
3 5 1.54

7 5

 


   = 300  = 6 

Soln 10.

 = 

   2 22
1 4 6 5 4r       

r2 = 96 + 100

r = 14 

Soln 11.   = 1056,h = 16 ..( )

 2 1056rh 

22
2 16 1056

7
r   

r  = 10.5

  = 2r h

= 
22

10.5 10.5 16
7

    = 5544 2

Soln 12.    =  2 r r h   = 462 



1
2 462 154

3
rh   

22 2 462r rh   

22 154 462r  

22 308r 

r = 7 

Soln 13.  5x  7x 

  = 
2r h

   222
5 7 550

7
x x  

x = 1

 = 5x = 5 

 = 7x = 7 

   = 2 rh

=
22

2 5 7 220
7

   

Soln 14.  r h

 = 2r h

 = 0.5 r

 = 1.5 h

 =    2
0.5 1.5r h 

= 0.375
2r h

%  =
2 2

2

0.375
100

r h r h

r h

  




= 62.5%
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Soln 15.
7

2
r  40h  .......( )

 =
2 22 7 7

40 1540
7 2 2

r h     

  = 2 rh

=
22 7

2 40
7 2

    = 880 ²

  = 2 ( )r r h 

22 7 7
2 40

7 2 2

      = 957 ²

Soln 16.
r

R

h

  = R = 2 ,

 = r = 1.5 ,  =

 = 20 

  =  2 2R r h 

=    2222
2 1.5 20

7
 

= 110 3

Soln 17.

= n × 1.5 

2 2
6 1.5

2 2
×h n h

               (n = )

n = 16

Soln 18.  h 

 (r) = 
3

4
h ....( )

  = 2r h

2 322 4
38880 38808

7 3
r r   

r = 21 

,  = 2 r = 42 

Soln 19.

C

BA

D

11 litreh

ABCD  = 11 

2
35

11 1000
2

h
      

(1  = 1000 3)

h = 
11000 4 7

22 35 35

 
 

 = 
3

11
7
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Soln 20.  : 

Soln 21. r2=5.6

r1 = 6

h
=
 2

1

 = 11.2  = 5.6 

 = 5.6 + 0.4 = 6 

  =  22 2
1 2r r h 

                                       2 222
6 5.6 21

7
  

                     = 306.24 3

Soln 22.    (V) = 2r h ,

  (S)  =  2 r r h 

21 1
V

r h
r h

h r hr

            

=
S

2
r( r h )  



1 1
V

S

h r

     = 1 : 2

Soln 23. 2m,r  h = 21 

  = 2r h

22
2 2 21

7
    = 264 3

 = 264 × 1.5 =  396 

Soln 24. r = 10.5 

h  = 600 

  = 2r h

22
10.5 10.5 600

7
     =  207900 3

 = 207900 ×
5

1000

= 1039.5 

Soln 25. r = 1 , h = 40 .....( )

 = 2 rh

= 2 1 40   

= 80 2

Soln 26.   2k  3k 

  = 
2r h

   222
2 3 1617

7
k k  

k = 3.5

 = r = 2k = 7 .

  = h = 3k = 10.5 

  =  2 r r h 

=  22
2 7 7 10.5 770

7
   

Soln 27. r + h = 37 .....( )

   =  2 1628r r h  

2 37 1628r  

r = 7 

h =  37 – 7 = 30 

  = 2r h = 
22

7 7 30
7

    =  4620 3
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Soln 28. = 
1

2

  =
1

2
 = 

1
616 308

2
 

2 h 308r  .....(i)

 =  2 616r r h  

22 616 308 308r   

r = 7 

r (i) 

h = 7 

  = 
2r h

= 
22

7 7 7 1078
7

   

Soln 29.  = h

 = 6h

 = 2r

 = 
21

9
r

   1

3
 

    = 2 rh

    = 
1

2 6
3

r h 

= 2 2rh 

 2

Soln 30.

R

H 

 r
1

h
1 

= + h
2 

 r2

=

2 2 2
1 1 2 2R H r h r h    

     2 22
R 15 15 35 10 15    

R2 = 625

R = 25 

Soln 31.

=

2 7 11r  

222
7 11

7
r  

r = 
1

2

Soln 32.  = 
1

4



21 1 1

1000 10 10 1000
3 4 3

r       

r = 5 

= 

=  10 – 5 = 5 
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Soln 33.

 =   210 14 1400   

 =  2 2R r 

 = 

=   ×  

 15² 10² 125    

 = 
1400

11.2
125






Soln 34.  = r

 ( )

=

  2 2 2
1 5 20r r r      

  1 1 4r r r r r²        

  22 1 1 4r r  

24 2 1 0r r  

2 4 16 5 1

8 4
r

  
 

Soln 35. h = 16 ........( )



= 

22 16 22 cmrh  

16 22 7

22 2
2 16

7

r


 
 

  = 2r h

= 

2
22 7

16
7 2

      =  616 3

Soln 36.
r1

r2

t

 t 

  =  2 2
1 2r r h  

748 =    2 222
9 9 14

7
t     

748 = 
22

7
×    9 9 9 9 14t t        

748 =  18 44t t    

t2 – 18t + 17 = 0

(t – 17)(t – 1) = 0

t = 1, or t = 17 ( )

 = 1 

Soln 37.
A

B

3
,

2

r

r
 A

B 1

h n

h
 ......( )

V
A
 = 3V

B 
A

B

V 3

V 1


2
A A
2

B B

3

1

r h

r h
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2

A A

B B

3

1

r h

r h

   
       

9 3

4 1 1

n
 

n = 
4

3

Soln 38.  V
1
,

r
1
  h

1
 

  V
2
,

r
2
  h

2
 

h
1
 = h

2
,  V

2
 = 2V

1

r
1
 = r,  r

2
 = ?

 2 2
2 2 1 12r h r h  

2
2 12 2r r r 

2 2r r

Soln 39. h = 6 ....( )

  = 2 r

  = 22 r h

 2 23 2 2 2r r h    

3r = 2h = 2 × 6

r  = 4 

Soln 40. t 

 =  210 4t  

t 

 =    2
10 4 t  

     2 2
10 4 10 4t t      

(t + 10)2 = 25(4 + t)

t2 +100 + 20t = 100 + 25t

t2 = 5t

t = 5 

Soln 41.   = 2r b    
b

r 


  = 2 rh a 

h = 
2 2. . 2

a a a

r b b


 

  

Soln 42.  = 440 3

 = 44 3


2 44r h 

222
7 44

7
r  

r2 = 2

r = 2

Soln 43.

 = 5x 

 = 
4

5 4
5

x x   

= 
5

2

x
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 = 
5

4
2

x
x 

30 = 
3

2

x

 x = 20 

,   = 5x =  100 .

Soln 44.   = 2 rh

= 50 × 2 rh

= 
22 50

50 2 4
7 2 100

   


= 314 ²

 = 314 × 0.5

 =  157 

Soln 45.

r2 = 27

r1 

 = r
1
 –  r

2

 2 2
1 2 352r r  

2 2
1 2

352
7 112

22
r r   

 22
1 27 112r  

1 841 29r  

= 29 – 27 = 2 

Soln 46.
3

4
r h .....( )

4

3

r
h 

  = 2r h = 38808  = 38.808 

    =  38.808 × 1000 3

222 4
38808

7 3

r
r

     

r3 = 9261

r = 21 

Soln 47.
50 

100 

50 

2r = 100

,  =  2rh

100 × 50 = 5000 ²

 = 5000 × 
50

100
=  Rs. 2500

Soln 48. R

H 

r1

r2

h

= 

 2 2 2
1 2R H r r h         {H=h}

2 2 2
1 2R r r 

   2 22
R 25 24 

R2 = 49

R = 7

,  = 14 
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Soln 49.   =  2 r r h   = 462

  =

 
1

2 462 154
3

rh   

77rh  ² .....(i)

 2 r r h   = 462 

22 2 462r rh   

22 154 462r  

22 308r 

r = 7 

(i)  r 

,   = 2r h rh   × r

= 77 × 7 = 539 3

Soln 50.  =  2 2
1 2r r h  

=     2 222
14 12 35

7
 

= 110 × 26 × 2 = 5720 3

Soln 51.

A B

CD
1

 = 2

 AB = 2 × 4 = 8

, CD = 8

 = AB × CD = 64 ²
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1.











7

22

(a) 2.2 (b) 2.4 

(c) 3 (d) 3.11 

2.

(a) 3 : 8 (b) 8 : 3

(c) 4 : 3 (d) 3 : 4

3.

 









7

22

(a) 1254 2 (b) 704 2

(c) 550 2 (d) 154 2

4.

(a) 2 : 1 (b) 1 : 8

(c) 1 : 2 (d) 8 : 1

5.











7

22

(a)  8 (b) 12

(c) 14 (d) 16

6.

1

27
 

(a) 6 (b) 8 

(c) 10 (d) 20 

7.

2 3

(a) 5 (b) 4 

(c) 2 3  (d) 3 

8.

(a) 11 (b) 12 

(c) 13 (d) 14 

9.

(
22

π=
7

)

(a) 7 (b) 14 

(c) 21 (d) 28 

10.

3
427

7

(
22

π=
7

)

(a) 17 (b) 15 

(c) 19 (d) 8.5 

 - 
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11.

(a)

(b)

(c) 2

(d)

12.

(a) 108 π  3 (b)
112

π
 3

(c) 112 π  3  (d) 
108

π
3

13.

(a) 3.6 (b) 4.8

(c) 6.4 (d) 7.2

14.

 









7

22

(a) 48510 (b) 45810

(c) 48150 (d) 48051

15.

(a) 1 : 1 (b) 1 : 8

(c) 1 : 4 (d) 1 : 7

16.

(a) 700% (b) 400%

(c) 300% (d) 100%

17.

(a) 25 ,. 1232 3, 550 3, 704 2

(b) 32 ,12936 3, 2310 2, 3696 2

(c) 45 , 12636 3, 2310 2, 3696 2

(d) 15 , 12936 3, 2022 2, 9636 2

18.

(a) 2200 (b) 1800 

(c) 1430 (d) 1200 

19.

(a) 168 3 (b) 154 3

(c) 1078 3 (d) 800 3

20. 90° 

(a)


32
3 (b)

3

22 
 3

(c)
3

5
3 (d)



3
 3

21. 120°

(a)
3


3 (b)

2 2

3


3

(c)


32
3 (d)



3
3
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22. 3r 

r

(a)
3

1
 r3 (b)

3

2
 r3

(c) 3  r3 (d) 9  r3

23.

 ( = 3.14)

(a) 14 (b) 16 

(c) 24 (d) 26 

24.

(a) 120 (b) 180 

(c) 220 (d) 550 

25.

(a) 665 (b) 525 

(c) 490 (d) 860 

26.

(a) 145 (b) 155 

(c) 165 (d) 205 

27.

(a) 1 : 2 (b) 1 : 3

(c) 1 : 4 (d) 2 : 3

28.

 H  r 

(a) 2H : r (b) H : r

(c) H : 2r (d) H2 : r2

29.

(a) 200 (b) 250

(c) 400 (d) 500

30.

(a) 1 : 2 (b) 1 : 1

(c) 3 : 4 (d) 4 : 3

31.

(a) 52.00 (b) 39.20 

(c) 35.20 (d) 23.94 

32.  S 

H   S 

(a)  22 tanh (b)  22 tan
3

1
h

(c)  tansec2h            (d)  tansec
3

1 2h

33.

(a) 4 (b) 5.5 

(c) 4.5 (d) 3.5 
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34.

(a) 8 (b) 12

(c) 14 (d) 16

35.

7

2
314  3 

(a) 12 (b) 13

(c) 15 (d) 17

36.

(a) 3 : 4 (b) 4 : 3

(c) 9 : 16 (d) 16 : 9

37.

V
1
, V

2
, V

3 

 V
1
:V

2
:V

3 

(a) 3:2:1 (b) 6:4:1

(c) 9:6:1 (d) 19:7:1

38.

(
7

22
 )

(a) 48510 (b) 45810

(c) 48150 (d) 48051

39. 'r' 

(a) 2r 2 (b) 
24 r 2

(c) 
4

2r
2 (d) 

22 r 2

40.

h, c, v 

3 2 2 2
3 9vh c h v    

(a) 2 (b) –1

(c) 1 (d) 0

41.

(a) 118.4 2 (b) 162.3 2

(c) 452 2 (d) 119.26 2

42.

8/9 

(a) 2 : 3 (b) 1 : 3

(c) 1 : 2 (d) 1 : 4

43.

(a) 300  2 (b) 60  2

(c) 90  2

(d) 65s 

44.

22

7

    

(a) 108 (b) 110 

(c) 112 (d) 115 
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45.

(a) 16.18 (b) 17.25 

(c) 26.18 (d) 71.40 

46.

(a) 168 3 (b) 154 3

(c) 1078 3 (d) 800 3

47. 120° 

(a)  250 2  3

(b)  100 2  3

(c)  250 2 / 3 
 

3

 (d)  100 2 / 3 
 

3

48.

 
64

1

(a) 20 (b) 30 

(c) 25 (d) 22.5

49.

h 

(a) (104)1/3 (b) (104)1/2

(c) 5 (d)

50.

(a) 3 12  (b) 3 13  

(c) 3 6  (d) 3 20  

(a) 2 (b) 3 2 1

(c) 3 2 (d) 3 2 1





550  Play with Advanced Maths

1. (b) 2. (b) 3. (c) 4. (a) 5. (b) 6. (d) 7. (b) 8. (b) 9. (c)

10. (d) 11. (b) 12. (b) 13. (c) 14. (a) 15. (d) 16. (a) 17. (a) 18. (c)

19. (b) 20. (c) 21. (b) 22. (c) 23. (d) 24. (c) 25. (b) 26. (c) 27. (c)

28. (b) 29. (b) 30. (c) 31. (d) 32. (c) 33. (c) 34. (b) 35. (b) 36. (a)

37. (d) 38. (a) 39. (c) 40. (d) 41. (d) 42. (c) 43. (d) 44. (b) 45. (c)

46. (b) 47. (c) 48. (b) 49. (a) 50. (b) 51. (b)
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Soln 1.  (l) = 2.5 ,  ...( )

.7

h 2.5

 = 2 1.54r  ...( )

r = .7 

(h)    2 2
2.5 .7 

  2.5 .7 2.5 .7    =  2.4 

Soln 2.  V
1 

  V
2 

1

2

V 2

V 3
  

1

2

1

2

r

r
 ...( )

2
1 1

2
2 2

1

3
1

3

r h

r h




 = 

2

3

2

1 1

2 2

2

3

r h

r h

 
   

2

1

2

2 2 8

3 1 3

h

h

    

Soln 3. (h)  = 24 

 = 
21

1232
3

r h  ³ ...( )

2 1232 3 7
49

24 22
r

 
 


r = 7 

  (l) = 2 2r h     2 2
7 24 

= 25 

=

 
22

r 7 25 550
7

l=   

Soln 4.  r
1
  h

1 

h
2
 = 2h

1

 r
2
 = r

1

2
1 1

1 1

22 2
2 2

1

23
1 1

3

r h
V h

V h
r h


  



Soln 5.
4

7

r

l
                ......( )

 
7r

4
l 

  = 792rl=

22 7
792

7 4

r
r  

r2 = 144

r = 12 

Soln 6.

h2

h1

3

1 1

2 2

V 1

V 27

h

h

 
    

1

2

1

3

h

h


h
1
 = 

2 30
10

3 3

h
 

=  30 – 10 = 20  =h
1 
h

2



552  Play with Advanced Maths

Soln 7.  (r)  = 
4

2
2


 (h) = 2 3  ........( )

l = ² ²r h

l =    22
2 2 3  = 16 4

Soln 8. R 

 = 
R

2
             (  2 Rr  )

r = 
14

7
2

  (l) = R

   l = 14 

h = 2 2l r  =    2 2
14 7  = 12  ( )

Soln 9.  h  d 

3

2

h

d
 .....( )

3

2 2

h

r


 r = 
3

h

  =  
21

3
r h =1078 ³

21 22
1078

3 7 9

h
h   

h3 = 9261

h = 21 

Soln 10.  (r)  = 16  ....( )

  = 
3

427
7

rl=

22 3
16 427

7 7
l  

 l = 8.5 

Soln 11.    ( )2

Soln 12.  =  2 8r  .....( )

r = 
4


    h = 21 

  = 
21

3
r h

   = 2

1 16 112
21

3
   



Soln 13.  h
1
 

r
1 

 h
2

 r
2 

h
1
 = 3.6 , r

1
 = 1.6 , r

2
 = 1.2 , h

2
 = ?

2 2
1 1 2 2

1 1

3 3
r h r h  

2

1 2

2 1

r h

r h

 
  

2

21.6

1.2 3.6

h    

h
2
 = 6.4 

Soln 14.  = 

 2 21
R R

3
r r h   

7

28

45

     221 22
7 28 7 28 45

3 7
      =  48510 3
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Soln 15.
O

A B

C D

2h

h

2
OAB 1

OCD 2 8

 h

 h

    
ABCD  = 

– OAB  = 7

 = 1 : 7

Soln 16.

 h  r 

 (V
1
)= 

1

3
 r²h

,

,  = 2r  = 2h

 (V
2
) = 

1

3
 (2r)² ×  2h = 8 × V

1

= 
2 1

1

V V
100

V




=
1 1

1

8V V
100

V


  = 700%

Soln 17. (r)  = 7 ,

(h)  = 24 .....( )

 2 2(l) r h 

.=    2 2
7 24  = 25 

 = 
21

3
r h  =  21 22

7 24
3 7
    = 1232 

 = rl

=  
22

7 25 550
7

  

 =  r l r 

=  22
7 25 7 704

7
   

Soln 18.  (l) = 13  (r) = 5 ...( )

  = rl = 
22

13 5
7

 

=  
22

13 5 7 1430
7

   

Soln 19.

h1

r1

r2


1 1

2 2

1

2

r h

r h
 

h
1
 = 

2

2

h
 = 12 

r
1
  = 

2

2

r
 = 

7

2
 

=
2

1 1

1 1 22 7 7
12 154

3 3 7 2 2
r h      

Soln 20.

90°
l
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(l)  =  = 4 

r = 

  = 2 r

2 r  = 
90

360




 ×  ( )

2 r  =
1

2 4
4
  

  r  =  1

 (h) = 2 2 16 1 15l r   

  =
21

3
r h

=
21 22

(1) 15
3 7
  

=  
5

3



Soln 21.

Soln 22. = 3r, ....( )

 = r

  = 
21

R H
3


(  R  H )

=
1

3
×  × 9r² × r = 

33 r

Soln 23. 5x  12x 

  = 
1

3
 r²h

2512 =    21
3.14 5 12

3
x x  

x = 2

 = 5 × 2 =10 

=12 × 2 = 24

l =    2 22 2 10 24 26r h   

Soln 24.  (r)  = 7 ,  (h) = 2  ....( )

   2 2
7 24 25l   

 =

 
22

7 25 550
7

rl    

=

    = 
550

220
2.5



Soln 25.  = 2 346.5r  .........( )

r = 10.5

 ² ²l r h 

   2 2
10.5 14 17.5l   

   =  
22

10.5 17.5
7

rl     =577.5

 = 

               =  
577.5

11
= 525 

Soln 26.  = ² 4 11r  

2 44



r

  = 
21

220
3

r h  ×11

1 44
220 11

3
h      


(h)  = 165 

Soln 27.  V
1 
=  21

1

3
r h 

1
2

2

r
r 

 V
2
 =   22

1

3
r h = 

1

3


2

1

2

r
h

 
  

  = 

2
1

1

22
1

1

V 3 4 1: 4
1V

3

r
h

r h
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Soln 28.  = H,  = r


2

H
H :

r
r

r


 


 Soln 29.  5l  4l 


4

  5

r( l )

r( l )





          = 
5

4


   = 
5

200 250
4
 

Soln 30.

 

r

h

10

l = 10

 rl  = 60%


60

r 10 10 10
100

      

 r = 6 

, l = ² ²r h

 10 = ² ²l h
 h = 8 

 = 
6 3

8 4


Soln 31.  (h) = 60 ,   (r) = 32 ... ( )

 l = 2 2
h r

 =    2 2
60 32  = 68 

   =  rl

          =  
22

32 68
7

 

 =   6838.85 = 0.6838 ²

 = 35 × 0.6838 =  23.94 

Soln 32.

r

h



tan α  = 
r

h
 r = h tan α

l = 2 2r h = ² tan ² ²h h 

  = 2 ( tan²α 1)h  +  = h sec α

  (S)   = π rl

 = π  × h tan α  × h sec α
 = π  h2 sec α tan α

Soln 33.

12

9

r

6

 = 3 

 = 12 – 3 = 9 


6

r
= 

9

12
  r  =  4.5 

Soln 34. 4x  7x

 = π rl

  = 
22

7
 × 4x × 7x = 792

x2 = 9
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x = 3

,    = 4x = 4 × 3 = 12 

Soln 35.   5x  12x 

r = 5x , h = 12x

 = l = 2 2r h

= 2 2
(5 ) (12 )x x  = 13x

   = 
1

3
π r2h

1

3
 × 

22

7
 × (15x)2 × (12x) = 

2200

7

x = 1

l = 13x = 13

Soln 36.  3x  4x  4h  3h 

1

2

V

V
 = 

2

2

1
π(3 ) (4 )

3
1

π(4 ) (3 )
3

x h

x h




 = 3 : 4

Soln 37.

h3

h1

A

C

P

B

D

G

h2

O

 OAB   = v
1

 = 1 ( )

  OCD  = v
2

 = 2

  OPG  = v
3

 = 3

1

2

v

v
 = 

3

1

2

h

h

 
  

 = 

3
1

2

 
    = 

1

8

ABCD  (V
2
)

=  OCD  –  OAB 

=  8 – 1 = 7

, 

2

2

3

v

v

 
  

 = 

3

2

3

h

h

 
  

 = 

3
2

3

 
    = 

8

27

 CFGD   (V
3
) = v

3
 – v

2 
= 27 – 8 = 19

V
1
 : V

2
 : V

3
 = 1 : 7 : 19

Soln 38.

28

45

r = 7, R = 28 , h = 45 

  = 
1

3
π  (r2 + R2 + rR) h

1

3
 × 

22

7
 [(7)2 + (28)2 + 7 × 28) 45 = 48510  3

Soln 39.

90° l= r

   

2 π R =
2π

4

r
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R = 
r

4
( ,R ) l = r

  = π  × ( ) × ( )

  =  π × 
4

r
 × r = 

2π

4

r

Soln 40. r = .  V = 
1

3
π r2h

( )

9V2 = π 2r4h2 ....(i)

  (C) = π rl

= π r 2 2
r h

( )

C2 = π 2r2(r2 + h2)

C2 = π 2r4 + π 2r2 h2

C2 = 

2

2

9V

h
 + 

3Vπ

h
 × h [  (i) ]

 C2 = 

2

2

9V

h
 + 3 π hV

3Vh3 – C2h2 + 9V2 = 0

Soln 41.

2

4

6

r = 2  , R= 4  , h = 6

 l = 2 2
( )h R – r

= 2 2
6 (4 – 2)  = 40

   = π  (r + R)l

=
22

7
 (2 + 4) × 40  =  119.26 2

Soln 42.
O

A B

C D

ABCD  = 
8

9
 ( OCD )

OAB  = 
1

9
 (OCD )

OAB

OCD

 

 
 = 

2
OA

OC

 
    = 

1

9

OA

OC
 = 

1

3

OA

OA AC  = 
1

3

OA

AC
 = 1 : 2

OA : AC = 1 : 2

Soln 43. r = 5  , h = 12 ....( )

l = 2 2
r h  = 2 2

5 12  = 13

 =

 = π rl  = π × 5 × 13 = 65 π

Soln 44. r = 7 , h = 24 .....( )

 l = 2 2
r h

= 2 2
7 (24)  = 25 

  =  π rl

 = 
22

7
 × 7 × 25 = 550 2

 = 
550

5
 = 110
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Soln 45.  r = 7 , h = 51  ....( )

 V = 
1

3
π r2 h = 

1

3
 × 

22

7
 × 7 × 7 × 51

= 2618 3

= 2618 3 × 10 / 3

                          = 26180  = 26.18 .

Soln 46.

h2

h1

r
1
 = 7 , h

1
= 24 

 V
1
 = 

1

3
π r2h = 

1

3
 × 

22

7
 × 7 × 7 × 24      = 1232 3

h
2
 = 

1

2

h
= 12 


1

2

V

V
 = 

3

1

2

h

h

 
    = 

3
24

12

 
    = 8

V
2
 = 

1V

8
 = 

1232

8
 = 154 3

Soln 47.  =  = 15 .

120° l= R

  =  

120º

360º
 × 2 π (15) = 2 π r   (  r )

 r = 5

h = 2 2
l r  = 2 2

(15) (5)  = 200  = 10 2

   = 
1

3
π r2h

    = 
1

3
 × π  × 5 × 5 × 10 2

     =   [(250 2 ) π /3] 3

Soln 48.

h1

h2


2

1

V

V
 = 

3

2

1

h

h

 
  

1

64
 = 

3

2

40

h 
  

1

4
 = 

2

40

h

h
1
 = 10 

 = h
1
 – h

2
 = 40 – 10 = 30 .

Soln 49.  = 
1

3
π r2h

=
1

3
 × 

22

7
 × 5 × 5 × 25 = 654.76

 = 654.76 – 110 = 544.761
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=

544.761

654.761
 = 

3

5

r 
  

r = (104)1/3 

Soln 50.

h

r

3

9

 V = 
1

R²H
3


=
1

3 3 9
3
      = 27 

 v = 44 =14 
 = V – v

    = 27   – 14 

 =  
1

²
3

r h   = 13 

            3
9 3

h r
h r

     

13   = 
1

²(3 )
3

r r

r³ = 13

r = 3 13

Soln 51.
h2

h1

h3

V
1
 = 2V

2

1

2

V

V
 = 

3

1

2

h

h

 
  

1/3
1

2

 
    = 

1

2

h

h

 h
2
 = 21/3 h

1

= h
1
: h

3
( , h

3
 = h

2
 – h

1
)

=
1

2 1

h

h h  =  
1

3
12 1

h

h

1

3

h

h
 =  3

1

1

2 1 h



560  Play with Advanced Maths

1.

(a) 4 (b) 6 

(c) 8 (d) 12 

2.

(a)
1

3
 (b)

1

2

(c)
2

3
 (d) 2 

3.  

1

2

( ) 

( 
22

π=
7

)

(a)
2

41
3

(b)
2

37
3

(c)
2

47
3

(d)
2

40
3

4.

(a) 9 (b) 12 

(c) 18 (d) 36 

5.

(a) 2 (b) 4 

(c) 3 (d) 3  

6.

(a) 3 (b) 6

(c) 1.5 (d)  4

7.

(a) 42 (b) 26 

(c) 28 (d) 30 

8.  108 π

(a) 72 π  3 (b) 144 π  3

(c) 108 π  3 (d) 54 π  3

9.

(a) 4 : 1 (b) 1 : 16

(c) 16 : 1 (d) 1 : 4

10.

(a) 26 (b) 24 

(c) 12 (d) 6 

 -( )
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11.

(a) 2.5 (b) 3

(c) 3.5 (d) 4

12.

(a) 6 (b) 12

(c) 24 (d) 48

13.

(a)
3

22 :1 (b)
2

32 :1

(c)
2

34 :1
 (d)

1

32 :1

14.

(a) 1.5 (b) 3

(c) 2 (d) 2.5

15. 27 π

(a) 9 3  (b) 3 

(c) 3 3  (d) 9 

16.

(a) 1 (b) 2

(c) 3 (d) 4

17.

(a) 6 (b) 2 

(c) 4 (d) 3 

18.

(a) 27 (b)
16

3

(c) 15 (d)
28

3
 

19.

(a) 38808 3. 5544 2.

(b) 11646 3. 4838 2

(c) 32256 3. 6758 2

(d) 41456 3. 5248 2

20.

(a) 5 (b) 6 

(c) 8 (d) 10 

21.

R 

 H 

(a) H = 2 R (b) H = 3 R

(c) H = 3 R (d) H = 
2

3
R

22. r 

(a) 3 : 2 (b) 4 : 1

(c) 4 : 3 (d) 7 : 4
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23.

(a)
3

122
(b)

3

244

(c) 212 (d) 257

24.

(a) 10.5 (b) 9.5 

(c) 10 (d) 9 

25. A  B 

A B 

(a) 1 : 16 (b) 4 : 1

(c) 1 : 4 (d) 16 : 1

26.  
3

)14(
21

88
  3 

 (
22

7
  )

(a) 2424 2 (b) 2446 2

(c) 2484 2 (d) 2464 2

27. 1S   2S  

S
1 

(a) 2
4

3
S (b) 2

2

1
S

(c) 2
3

2
S (d) 2S

28.

 (
22

7
  )

(a) 8000 (b) 400

(c) 800 (d) 125

29.

S  V 
2

3

V

S
 

(a) 32   (b) 9   

(c) 18   (d) 36 

30. 27

(a) 39  (b) 3 

(c) 33  (d) 9 

31. 8

(a) 
3

28
 (b) 

3

8

(c) 38  (d) 
5

38

32.

× × 

(  3 )

(a) 8800 (b)  8800 

(c) 8400 (d)  9000 
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33.

(a) 12 (b) 16

(c) 24 (d) 48

34.

(
7

2
 )

(a) 11:7 (b) 7:22

(c) 7:11 (d) 22:7

35.

(a) 2 (b) 1 

(c) 3 (d) 4 

36.

(a) 2.43 (b) 243

(c) 2430 (d) 24.3

37.

(a) 3 (b) 2.66 

(c) 2.5 (d) 3.5 

38.

(a) 1372 (b) 1272

(c) 1172 (d) 1472

39.

(a) 56.83 3 (b) 55.83 3

(c) 57.83 3 (d) 58.83 3

40.

(a)
1

4
(b)

1

2

(c) 1 (d) 2 

41.

( 14.3 )

(a) 25.12 3 (b) 2.512 3

(c) 251.2 3 (d) 0.2512 3

42.

(a) 105 (b) 135

(c) 126 (d) 113
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47.

49  × 
44

3
 

(a) 2 (b) 1 

(c) 4 (d) 3 

48.

[  3 2  = 1.259]

(a) 5.038 (b) 5.190 

(c) 1.038 (d) 0.518 

49.

(a)
4

31 : 3
(b)

3

21 : 2

(c)
2

31 : 3
(d)

4

31 : 2

50. A  B  B 

 A 

A B k

k

(a) 85.5 (b) 92.5

(c) 90.5 (b) 87.5

43.  

(1) 54 (2) 63

(3) 27 (4) 72

44.  

(1) 
3

2
66 % (2) 78.5 %

(3) 78 % (4) 100 %

45.

x x 

(a)
21

11
25

 (b) 
4

22
25

(c)
4

29
25

 (d)
23

11
25

46.

(a) 6 (b) 6.5

(c) 5.5 (d) 5
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1. (d) 2. (c) 3. (c 4. (d) 5. (b) 6. (a) 7. (c) 8. (b) 9. (c)

10. (d) 11. (b) 12. (a) 13. (d) 14. (a) 15. (b) 16. (d) 17. (d) 18. (d)

19. (a) 20. (b) 21. (a) 22. (b) 23. (b) 24. (d) 25. (d) 26. (d) 27. (d)

28. (a) 29. (d) 30. (b) 31. (a) 32. (c) 33. (d) 34. (b) 35. (b) 36. (b)

37. (c) 38. (a) 39. (a) 40. (c) 41. (a) 42. (c) 43. (a) 44. (d) 45. (c)

46. (d) 47. (a) 48. (d) 49. (d) 50. (d)
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Soln 1.

=

     
4

3
π  (R)3 = 

4

3
π

3
6

2

 
   + 

4

3
π

3
8

2

 
   + 

4

3
 

3
10

2

 
  

 R3 = 33 + 43 + 53

R = 6 

 = 2R = 12 .

Soln 2.  = 

2r h = 
34

3
R

 24 h   =  34
2

3
  

  (h) = 
2

3

Soln 3.  (R) = 3 

 (r) = 3 – 0.5 = 2.5 

 = 
4

3
π  (R3 – r3)

=
4

3
× 

22

7
 [(3)3 – (2.5)3]

=  47 
2

3
 3

Soln 4.  = 

2r h = 
34

3
R

2
0.2

2
h

      =   34
3

3
  

  (h) = 3600   = 36 

Soln 5.  = 

  34
12

3
R    = 

2
16

2
2

     

R³ = 8

R = 2 

  = 2R

= 2 × 2 = 4 

Soln 6. 3k, 4k  5k 

   = 
3

2

k
, 

4

2

k
, 

2

5k

 = 

 
4

3
π R3 = 

4

3
π

3
3

2

k 
    + 

4

3
π

3
4

2

k 
    +

4

3
π

3
5

2

k 
  

(6)3 = 

3
3

2

k 
    + 

3

2

4k 
    + 

3

2

5k 
  

216 = 
327

8

k
 + 

364

8

k
 + 

3125

8

k

K = 2

 = 
3

2

k
 = 3 

4

2

k
 = 4 

5

2

k
 = 5 

  = 3 

Soln 7.  = 1848 ³

23 r  = 1848

r² = 28 × 7

  (r) = 14 
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 = 

 1
14 ²

3
h     =  2

14 ³
3
 

  (h) = 28 

Soln 8.  = 3 π r2 = 108 π

r = 6 

 = 
2

3
π r3

=
2

3
 × π  × (6)3 = 144 π 3

Soln 9.  = 64 × 


4

3
π (8)3 =  64 × 

4

3
π (r)3

r = 2 .

 = 

2

2

4 (8)

4 (2)




= 16 : 1

Soln 10.  = 3

           =
3

10

 = 1  = 
1

1000

 = 

2 1

1000
r  = 

3
4 3

3 10

     

r² = 4 × 9

 r = 6 

Soln 11.  = 
2 1

2 10
   =

1

10
 

  = 

2
1

3600
10

       =  34

3
R

R³ =  27

 R = 3 

Soln 12.  = 

 21
6 24

3
    = 

4
³

3
R 

R³ = 36 × 6

 R = 6 

Soln 13.  = 

4

3
π (R)3 = 

2

3
π r3

  (  R = , r = )

2 R3 = r3

3 2  R = r

 = 

2

2

4

2

π R

π r

= 

2

2

2 R

r

= 

2

2/3 2

2

(2)

R

R
  = 2 : 22/3

= 21/3 : 1

Soln 14.  = 

3
4 6

3 2

        = 
4

8 ³
3

r   

r³ = 
216

64

r = 
6

4

  (r) = 1.5 
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Soln 15.  = 3 π r2 = 27 π

 r = 3 

Soln 16.  (r) = 
1 1

2 10 20



 

 = 32000 

1
²

3
R H  = 32000 × 

4
³

3
r

1
² 2

3
R R   

= 32000 ×

3
4 1

3 20

                      [  H = 2R]

R = 2 

  = 2R = 4 

Soln 17.  = 

2
1 12

3 2
H

        = 

3
4 6

3 2

      

  (H) = 3 

Soln 18.  = 

2
14

2
H

       = 

3
4 14

3 2

      

  (H)  = 
28

3
 

Soln 19. R = 21 

 = 
4

3
π R3  = 

4

3
 × 

22

7
 × 21 × 21 × 21 = 38808 3

  = 4 π R2 = 4 × 
22

7
 × 21 × 21

= 5544 2

Soln 20.  = 


4

3
π r3 = 

4

3
π (3)3 + 

4

3
π  (4)3 + 

4

3
π  (5)3

r3 = 216

r = 6 

Soln 21.  = 


1

3
π R²H = 

2
³

3
R

 H = 2R

Soln 22.  = R

 = R/2

 = 

3

3

2

3

4 R

3 2

π R

    

       =  4 : 1

Soln 23.  (r) = 4 

 (R) = 5 

 = 
4

3
π  (R3 – r3)

=
4

3
π  (53 – 43) = 

244

3

π
 3

Soln 24.  = 

4
³

3
R  = 

4
(1)³

3
  + 

4
(6)³

3
 + 

4
(8)³

3


R³ = 729

 r  = 9 

Soln 25.
A

B
= 

2

2

4 (40)

4 (10)

π

  = 16 : 1

Soln 26.  = 
4

3
π r3 = 

88

21
 (14)3

4

3
 × 

22

7
r3 = 

88

21
 (14)3

r = 14 





  569

 = 4 π r2

= 4 × 
22

7
 × 14 × 14

= 2464 2

Soln 27.  :

2r

r

 = r  = 2r

 = S
1
 = 

24 r

S
2
 = 2 2 2rh r r         24 r      S

1
 = S

2

Soln28.  n 

 = x × 


4

3
π  (10 × 10)3 = n × 

4

3
π  (5)3

[ 1  = 10 ]

100 100 100

5 5 5

 
   = n

n  = 8000

Soln 29.  (V) = 
4

3
π r3

 (S) = 4 π r2

3

2

S

V
 = 

2 3

2
3

(4 )

4

3

πr

πr
 
  

= 

3 6 2

2 6

(4 ) 3

(4 )

π r

π r


= 4 π × 9

= 36 π  

Soln 30.  = 27

²

3 ²R  = 27

 (R) = 3 

Soln 31.  4 π r2 = 8 π

r = 2

 = 
4

3
π r3 = 

4

3
π (R)3

=  
8 2

3
π  

Soln 32. = 
5

20
 . = 

1

4
.

 = 
34

3

lbh

r

                    = 
11 10 5

4 22 1

3 7 64

 

 
 = 8400

Soln 33.  = R

 = 8R

 = 
2

R

= 
 

=
3

² 8

4

3 2

R R

R

 

      

 = 48 

Soln 34.
 

 = 
363

49

³

4
³

3

a

r
 =

363

49
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=

22

7

a

r


 a : r = 22 : 7

Soln 35.  = 

2
12

2
h

       = 

3
4 6

3 2

      

  (h) = 1 

Soln 36.  = 2  = 
2

1000

 = 

2
2

1000
h

       = 

3
4 9

3 100

     

  = 243 

Soln 37.  = 

4

3
π  

3
3

2

 
    = 

4

3
π

3
1.5

2

 
    + 

4

3
π  

3
2

2

 
    + 

4

3

π r3

3
3

2

 
    = 

3
1.5

2

 
    + (1)3 + r3

 r = 1.25

 = 2r = 2.5 

Soln 38.  = 176

                  
2 r  = 176

            r = 28

32 1

3 2
r  

 31
28

3
 

 =  32
2

3
 

  = 
 

 

3

3

1
28

3
2

2
3




 = 1372

Soln 39.  = 4  = r

 = 4.5  = R

 = 
2

3
π (R3 – r3)

= 
2

3
 × 

22

7
 [ (4.5)3 – (4)3]

= 56.83 3

Soln 40.  = 

(6)² h    = 
4

(3)³
3
  

  (h) = 1 

Soln 41.  = (2)² 4   = 16   ³

 = 
1 2

(2)² 2 8
3 3
      = 8  ²

= 16 8   = 8 × 3.14

= 25.12 ³

Soln 42. =
  

= 

34
(10.5)

3
1

(3.5)² 3
3



  

= 126 

Soln 43.  =
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    = 

3

2

2
(9)

3

3
4

2



     

= 54

Soln 44.   x 

 =  = 
2

x

 V
l
 =  

3
2

3 3

x      = 
1

12
 x³

, V
2
 = 

2
1

³
2 4

x
x x

     

 V
2
  > V

1
,

Soln 45. :

B

r

A

C D
60cm.

h

r = 30 .

R = 27 .

 ABCD  = 

  
2 34

3
r h R  

  30×30×h=
4

3
×27×27×27

h = 
729 4

29
25 25

 .

Soln 46.  =  

34
(6)

3
 = 

34
(3)

3
 + 

34
(4)

3
 + 

34
(r)

3


216 = 27 + 64 + (r)³

(r)³ = 125

 r = 5

Soln 47. = h

 l = 49 . b = 
44

3
. h = ?

  =  

lbh = 
34

3
r

44 4 22
49 7 7 7

3 3 7
h      

         
4

2
2

h  

Soln 48.

  = 

4

3
π (2)3 = 

4

3
π (R3 – 23)

8 = R3 – 8

R = 3 16  = 2
3 2  = 2 × 1.259 = 2.518

  = R – r

= 2.518 – 2 = 0.518

Soln 49.  n 

 = n×

3 24 1

3 3
r n R R    
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                [  = R]

n = 4

 = 

   
2 31 4

3 3
r r R    ]

3 34R r

   
2

32 R r

2

2

4

4

R

r






                

2

4 4

23 3

1

2 2

R

R

 

 1 : 

4

32

Soln 50.  B  =  A 

+ A 300%

=  4 ×A 

 A   a B  b 

 4 π b2 = 4 × 4 π a2

b = 2a

A  = 
4

3
π a3

      B  = 
4

3
π  b3 = 

4

3
π  (2a)3  = 

4

3
π 8a3

B A = k %

=

3 3

3

4 4
8 –

3 3
4

8
3

π a πa

π a
 × 100

=
7

8
 × 100 = 87.5%

 k = 87.5
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Prism)-

PQRST  P'Q'R'S'T' 

P

Q

R

T

S

T '

S'

R '

Q'

X

Z

X '

P '

I

(Base of Prism)-

PQRST  P'Q'R'S'T' 

(Height of a prism)

Q'Z PQRST 

P'Q'R'S'T' 

(Axis of a Prism)-

XX' 

(Lateral Faces)-

PQQ'P', QRR'Q', RSS'R'

(Lateral Edges)-

PP', QQ', RR', SS'  TT'

(Regular Prism)-

(Right Prism)-

(I)  (II) 

S'T '

T

Q'
P '

P

Q

R

S

R '

II
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(Triangular Prism)-

(Right Triangular Prism)-

 

(III) (IV) 

R '

Q'P'

X '

R '

Q 'P '

X '

X X

III IV

(V) (VI) 

X'

P '

R '

Q '

A
x
is

P Q

RT
X

S

T'

S'

T' R'

P'
X'

Q'

V VI

(Volume and Surface Area of a Right Prism)

(i) -

V=  × 

(ii) -

L.S.A. =  × 

(iii) -

T.S.A. =  + ×

For Example : 

 a 

h 

 = 3a × h

   = 3a × h + 
23

2
a

  = 
23

4
a h

Q.1

 

Soln.  =  × 

  = 

  = 
1476

18
 = 82

Q.2

Soln.   =  × 



575

 = 
3

4


= 
23

10
4

 
  

  = 25 3  

V =  25 3 25  

        = 625 3  

=  × 

= (10 + 10 + 10) × 25 2 = 750 2

=  + 2×

= 
23

750 2 10
4

  
      

= 750 50 3  

Q.4

Soln. a, b, c 

s 

   A = s s - a s - b s - c    s =  1

2
a+b+c

    , a = 13 , b = 14  c = 15 

 s =  1
13 14 15

2
   = 21 

 = 2 s = 42 

     21 21 13 21 14 21 15     

21 8 7 6 7 3 8 7 3 2         

2 2 2
7 3 4    = 7 × 3 × 4 = 84



=  × 

= 42 × 15  = 630

=  + 2 × 

= (630 + 2 × 84)  = 798 

 =  × 

= 84 × 15  = 1260 

Q.5

Soln.     s s - a s - b s - c

, a = 5 , b = 5   c = 8 .

  1
5 5 8 9

2
s    

 A =      9 9 5 9 5 9 8    

= 9 4 4 1 12   

      =  × 

 = 
606

50
12

 

Q.6

Soln. 

=  ×  960 = (8 + 8 + 8) × 

 = 
960

24
=

 = 
3

4
  

 
23

(8) 16 3
4
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=   × 

 16 3 40 640 3  

Q.7

Soln.

, 

a = 5 , b = 12   c = 13 

 = 18

, 

a = 9 , b = 12   c = 15 

 h
2

V
1 
 = V

2

2

1 1
5 12 18 9 12

2 2
h

               

2 10 h

S 

S =  + 2 ( )

=  × 

+ 2 ( )

= (30 × 18 + 2 × 3)  = 600 2

h 

 S
1 

S
1
 =  × 

+ 2 ( )

= (36 × 10 + 2 × 54 ) = 468 2

  = S – S
1

= (600 – 468) = 132 2

Q.8

Soln. a h 

 
2

1

3
V

4
a h

 
   

a
1 

h
1 

a
1
 = 2a   h

1
 = 

2

h

 V
2
 

 22 2
2 1 1

3 3 3
V 2

4 4 2 4

h
a h a a h

 
       


2

1

22

3
V 14

V 23

2

a h

a h

 

Q.9

Soln. a, b, c 

a : b : c = 5 :12 : 13

a = 5k, b = 12k  c = 13k

a + b + c = 30k   60 = 30k

[  a + b + c = 60  ( ]

k = 2

a = 10, b = 24, and c = 26
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s = 60/2 = 30.

  =    s s s sa b c  

=    30 30 10 30 24 30 26  

= 30 20 6 4    = 5 6 5 4 6 4    
= 5 × 6 × 4  = 120 cm2

 =  × 

         = 120 × 40  = 4800 3

 =  ×  + 2 (

)

= (60 × 40 + 2 × 120)  = 2640 2

Q.10

72 3

Soln. a 

 = 72 3  2

 × 

+ 2 ( ) = 72 3

23
3 4 2 72 3

4
a a

 
    

23 24 144 3 0a a  
2 8 3 144 0a   
2 12 3 4 3 144 0a a a   

   12 3 4 3 12 3 0a a a   

  4 3 12 3 0a a  

 4 3a  = 0    [  a + 12 3 0  as a >0]

4 3a 



=  × 

=  23
4 3 4 48 3

4
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1.

(a)160 3 (b) 300 3

(c)1200 3 (d) 600 3

2.

(a)
3 2

2
(b) 

3 3

2

(c)
6 2

5
(d) 

5 3

2

3.

 1: 2 : 2 :1: 2

(a)270 3 (b) 360 3

(c)540 3 (d) 

4.

(a)1872 (b) 1725 

(c)1652 (d) 1542 

5.

(a) 20 , 1400 

(b) 25 , 700 

(c) 20 , 700 

(d) 10 , 1400 

6.

(a)1: 6 (b) 6 :1

(c) 3 : 2 (d) 2 : 3

7.

(a) 180 2 (b) 234 2

(c) 288 2 (d) 270 2

8.

( 3  = 1.73)

(a) 1200 2 (b) 2400 2

(c) 3600 2 (d) 4380 2

9.

(a) 44 (b) 16.5 

(c) 12 (d) 10.56 

10.

(a) (5 + 3 3 )  (b) 36 3

(c) 360  (d) 72(5+ 3 )
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11.

(a) 10 (b) 12

(c) 9 (d) 11

12.

(a) (b)

(c) (d)

13.

(a)  910 3 (b) 920 3

(c) 960 3 (d) 980 3

14.

(a) 3320  3 (b) 3160  3

(c) 3150  3 (d) 3300  3

15.

381

(a) 9 (b) 10

(c)  12 (d) 15

16.  

(a) 6.4 (b) 72 

(c) 3.4 (d) 4.8 

17.

(a) 6 (b) 7.5 

(c) 10 (d) 12 

18.

(a) 360 (b) 300 

(c) 330 (d) 325 

19.

40 3

(a) 4 (b) 5 

(c) 7 (d) 40 

20.

(a) 4 : 3 (b) 1 : 4

(c) 1 : 2 (d) 4 : 9
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1. (c) 2. (b) 3. (a) 4. (a) 5. (a) 6. (b) 7. (c) 8. (c) 9. (c)

10. (d) 11. (a) 12. (c) 13. (c) 14. (b) 15. (a) 16. (b) 17. (d) 18. (a)

19. (a) 20. (d)
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Soln 1.  =  × 

1
15 8 20 1200

2
   

Soln 2.   

  =  × 

3 3 3 3
1

2 2
  

     

3 3

2

 
 

 
Soln 3.

. 

90° 3

A

E

DC

B
O

333

6 cm

AB 3 2
AE 3 2

ABE 45  
AEB 45  

BCDE  = 18 2

OAE  = 
1

3 3 4.5
2
   2

 ABE  = 9 2

ABCDE  ( ) = (18 + 9) = 27 

 =  × 

= (27 × 10) = 270 3

Soln 4. 

=  + 2 ×( )

, s = 
2

a b c 
= 

20 20 13
27

2

 


  = (21 + 20 + 13) × 30 + 2 ×

                       27 27 21 27 20 27 13  

= 54 × 30 + 2 27 6 7 14  

= 1620  + 2 × 126 = 1872 

Soln 5.    a = 17 , b = 25 , c = 28 

, 
17 25 28

35
2 2

a b c
s

              

(s – a) = (35 – 17) = 18 

(s – b) = (35 – 25) = 10 

(s – c) = (35 – 28) = 7 

 =    s s - a s - b s - c

,  = 35 18 10 7    

 =  × 

  = 
4200

20
210

    

 =  × 

= (17 + 25 + 28) × 20

= 1400 

Soln 6. h 

a

b 

( )

b

I

a

II

 = 
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2 23 3

4 2
a h b h  

2 21 3

4 2
a b  2 26a b

a = 6b  
6

1

a

b


a : b = 6  : 1

Soln 7.

   = 
1

2
 × 9 × 12 = 54 2

= x  + 2 × 

= (9 + 12 + 5) × 5 + 2 × 54

= 288 

Soln 8.  =  × 

 10380 = 173 × h

h = 60 

   = 
3

4
a2 = 173

 a = 20 

 = 3a = 3 × 20 = 60 

 =  × 

= 60 × 60 = 3600 2

Soln 9.  = 
1

2
 × × (

)

= 
1

2
 × 8 × (8 + 14)

= 88 

   =  × 

 1056 = 88 × h

 h = 12 

Soln 10.

  =   ×  + 2 × 

= 36 × 10 + 2 × 
3

4
 × 12 × 12

= 360 + 72 3 = 72  5 3  

Soln 11.  = 360

( ) ×  + 2 ×  = 360

(5 + 12 + 13) × h + 2 × 
1

5 12
2

      = 360

30 h = 300  h = 10 

Soln 12.

Soln 13. a  = 4a

 = 4a × h

 = + 2 × 

608 = 4ah + 2a2

608 = 60a + 2a2

a2 + 30a – 304 = 0

a2 + 38a – 8a – 304 = 0

a(a + 38) – 8 (a + 38) = 0

(a + 38) (a – 8) = 0

a = 8 .

 =  × 

= 64 × 15

= 960 3

Soln 14.  =  × 

= 
3

4
 (8)2 × 10

= 160 3  
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Soln 15.  = 
3

4
 × 6 × 6

= 9 3
2

  =  × 

81 3  = 9 3  × 

h = 9 

Soln 16.  = 
1

2
 ×  × 

= 
1

2
× 10 × 12 = 60 

  =  × 

= 60 × 20 = 1200 

 = 6 

12 00  = 1200 × 6 = 7200 

= 7.2 

Soln 17.  = 15

  = 
15

2

 r = 3 

  = r.s = 
15

2
 × 3 = 

45

2
 

 =  × 

270  = 
45

2
 × h

h = 12 

Soln 18.

= ( ) × h + 2 × 

= (5 + 12 + 13) × 10 + 2 × 
1

2
 × 5 × 12

= 300 + 60 = 360 

Soln 19.  V =  × 

= 
3

4
a2 × h

  (L.S.A)

=  ×  = 3a × h

V

l.S.A
 = 

23

4

3

a h

a h




 =

40 3

120
 = 

3

12

a

a = 4 

Soln 20.
1

2

V

V
 = 

2
1 1

2 2
1

3
.

4

3
.

4

a h

a h

 = 

2

1

2

a

a

 
    . 

1

2

h

h

= 

2

1 1

1 2

4
.

/ 4 9

a h

3a h

   
      











2
&3 1

212

h
haa
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XABCDE 

ABCDE  XAB, XBC, XCD, XDE 

XEA 

B

A E D

C

X

OP

(Vertex)

XABCDE 

X 

(Height)

XP   XABCDE 

(Axis)

, XO  XABCDE  

(Lateral Edges)

(Slant Height)-

O XM 

D

B

C

M

A

F

E

X

O

XOM 

XM2 = OM2 + XO2 ( )

  XM = 2 2
XO OM

(Right Pyramid)

(Regular Pyramid)-



585

(Volume and Surface Area of a Pyramid)-

(i)  = 
1

3
 ×  × 

(ii) 

= 

L.S.A. = 
2

1
×  × 

(iii)

=  + 

T.S.A. = 
2

1
×  ×  + 

'a' 

 'h' 

(i)  = 

2
2

3

a
h 

(ii)   = 

2
2

12

a
h 

(iii)

= 
1

2
 (  × )

(iv)  = 
1

2
(  × 

) + 
3

4
a2

(v)  = 
1

3
 × 

3

4
 × a2  × h = 

3

12
a2h.

(vi)  = 
1

2
 (

× )

6.

(Tetrahedron and Regular Tetrahedron)

'a' 'h'  

(i)  (h) = 
2

3
× a

(ii)  = 
3

2
 × a.

(iii)

= 
2

12
 × a3 = 

3

8
h3         













 ha

2

3


(iv)

= 
3 3

4
 a2  = 

3 3

2
h2

(v)

= 
3

4
4

  a2 = 3  × a2.
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Q. 1

Sol.

=
1

3
 ( ) × ( )

= 
1

60 15
3

     = 200 3

Q.2

Soln .

= 
1

3
 (  × )

h 

750 = 
1

3
 × 250 × h

h = 
750 3

250


 = 9 

Q. 3.

24 3

Soln.  = 
23

12
a h

 
  

, a = 40 h = 24 3

   = 
23

40 24 3
12

 
   

= 9600 3

Q. 4

12 2  

Soln.  = 
2

12
( )3

 = 
2

12
×  312 2

= 
2

12
 × 1728 × 2 2   = 576 3

Q. 5

16 3

Soln. a  h 

 = 16 3
2

 
3

4
a2  = 16 3

a2 = 64

  a = 8 

 = 5 

2
2

3

a
h   = 5  

2 64

3
h   = 5

h2 + 
64

3
 = 25    h2 = 

75 64

3



  h = 
11

3
 

   =

2
2 a 11 64

h 9 3
12 3 12

    

 = 
1

2
(  × )

= 
1

2
(8 + 8 + 8) × 3 = 36 2
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=  + 

=  36 16 3  2

: 2

O

D
4

A

B C

A,B,C  O 

P 

B D

P

5

4

2 2PD= 5 4 3  = 

Q. 6 'a'  

b 3a2 = 8b2 

Soln. a = 

= 
2

3
 × ( )

 a = 
2

3
 × 2b    a2 = 

28

3

b

3a2 = 8b2

Q. 7

Soln. a = 9 , b = 12 , c = 15 .

 s = 
2

cba 
= 18

2

15129




  = s(s -a)(s -b)(s -c)

= 18(18-9)(18-12)(18-15)

= 18 9 6 3    = 54 2

= 
1

3
 (  × )

= 
1

3
 × 54 × 15 = 270 3

Q. 8

16 3

Soln. a 

 = 16 3
2

3

4
 (a2) = 16 3    a2 = 64

a = 8 

h l 

l = 

2
2

12

a
h 
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l2 = h2 + 
2

12

a
  l2 = h2 + 

64

12

l2 = h2 + 
64

12
....(i)

 = 40 2

 
1

2
 (a × l) = 40

a × l = 80  8 × l = 80

 l = 10

l = 10 (i) 

100 = h2 + 
16

3
   h2 = 100 – 

16

3

h = 
284

3

= 
1

3
 (  × )

= 
1

3
 × 16 3  × 

284

3
 = 

16

3
284  3

Q.9 216 3  

Soln. a 

  = 
3 3

2
a2

3 3

2
a2  = 216 3    a2 = 144

      F

B

C

E

D

A

G

x

X'

 = 
1

2
( ) × 

XG 

A

FB

C E

D

X'

E

G

X' 

 XX'G = 90°  XX'G 
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XG = 2 2
(XX ') (X 'G)

XX' X'G   

i zR; sd  f=kHkqt  d k {ks=ki Qy = 
1

216 3
6

     = 36 3  2

   = 12 cm

 X'EF ,

1

2
 × EF × X'G = 36 3

1

2
 × 12 × X'G = 36 3

X'G = 6 3  

 = 2 2
(XX ') (X 'G)

= 2 2
(6) (6 3)  = 144  = 12

 = 
1

2
 ×  × 

= 
1

2
 × (12 × 6) × 12 = 432 2

Q. 10 

Soln.  a = 4  

 = 5 

h 

 = 
2

2

12

a
h 

 5 = 
2 16

12
h    25 = h2 + 

4

3

h2 = 25 – 
4

3
 = 

71

3
  h = 

71

3

 = 
1

2
 ( × )

= 
1

2
 (4 + 4 + 4) × 5 = 30 2

=  + 

= 
23

30 4
4

 
   

=(30 + 4 3 ) 2

 = 
1

3
 (  × )

= 
1

3
 × 

23
4

4

 
  

 × 
71

3

= 
4

3
71  3

Q. 11

Soln.

 = 
2

12
 × ( )2

= 
2

12
 × (12)3 = 2144

3

 = 
3 3

4
 × ( )2

= 
3 3

4
 × (12)2  = 3108  2

 = 3 × ( )2

= 3 ×(12)2 = 3441
2

Q.12 
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Soln.  a = 10 

 h = 5 

  = 

2
2

12

a
h  = 

100
25

12


= 
25

25
3

  = 
10

3
 

 = 
1

2
(  × )

= 
1

2
 (10 + 10 + 10) × 

10

3
 = 

150

3
 2

 = 
1

3
 × ( )

= 
1

3
 × 

150

3
 = 

50

3
 2

Q.13

Soln . a = 2   = 3 

h 

 = 

2
2

3

a
h 

 3 = 
4

3

2h      9 = h2 + 
4

3

h2 = 9 – 
4

3
 = 

23

3
   h = 

23

3
 

  = 

2
2

12

a
h 

= 
23 4

3 12
  = 8  = 2 2  

 = 
1

2
 (  × )

= 
1

2
 ( 2 + 2 + 2) × 2 2 = 6 2

2

 = 
1

3
 (  × )

= 
1

3
 × 

3

4
 × (2)2  × 

23

3
 = 

23

3
3

Q.14 

Soln. a = 4 .

h l 

h = 
2

l

h = 
1

2

2
2

12

a
h     4h2 = h2 + 

2

12

a

3h2 = 
2

12

a
  3h2  = 

16

12
[ a = 4 ]

h2 = 
4

9
  h = 

2

3
 

  l = 
4

3
[  l = 2h]

 = 

2
2

3

a
h   = 

4 16

9 3


= 
52

9
 = 

2 13

3
 

= 
1

3
 (  × )

= 
1

3
 × 

3

4
 × (4)2 × 

2

3
 = 

8 3

9
3
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1.

(a) 750 3 (b) 700 3

(c) 2250 3 (d) 1125 3

2.

3 3

(a) 2 (b) 3 

(c) 4 (d) 6 

3.

(a) 36 (b) 18 

(c) 24 (d) 72 

4.

(a) 480 3 (b) 900 3

(c) 640 3 (d) 960 3

5.

(a) 0.550 3 (b) 0.577 3

(c) 0.678 3 (d) 0.750 3

6.

(a) 2500 3 (b) 2550 3

(c) 2598 3 (d) 5196 3

7.

 2a 

5

2

a

 (a) 3a3 (b) 33 2a

(c) 33 3a (d) 6a3

8.

(a) 64 (b) 48 

(c) 24 (d) 36 

9.

96 3

32 3

:

(a) 380 3 (b) 382 3

(c) 384 3 (d) 386 3

10.

(a) 8 (b) 6 

(c) 10 (d) 12 

11.

(a) 5 (b) 10 

(c) 15 (d) 20 

12.

(a) 136 (b) 544

(c) 800 (d) 1280

13. 10 3

  270 3

(a) 12 3  (b) 10 

(c) 10 3  (d) 12 
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14.

(a) 33 (b) 32
(c) 11 (d) 22

15. 10 2

(a) 520 (b) 420
(c) 360 (d) 260

16.

(a) 288 3 (b) 144 2

(c) 108 3 (d) 144 3
17.

(a) 33 (b) 32
(c) 11 (d) 22

18.

(a) 
8

2
9

  (b)
7

3
9

 

(c) 
8

3
9

 (d) 
7

2
9

19.  

(a) c.c
4

29
(b) c.c

9

24

(c) 39 c.c (d) 327 c.c

20.

(a) 235.7 3 (b) 288.7 3

(c) 532.7 3 (d) 352.7 3

21.

(a) 933 3 (b) 936 3

(c) 934 3 (d) 935 2

1. (a) 2. (c) 3. (c) 4. (d) 5. (b) 6. (c) 7. (c) 8. (b) 9. (c)

10. (a) 11. (c) 12. (b) 13. (d) 14. (c) 15. (d) 16. (d) 17. (a) 18. (c)

19. (a) 20. (b) 21. (b)
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Soln 1. 

= 
1

3
 ×  × 

= 
1

3
 × 15 × 15 × 10 = 750 3

Soln 2.  a = 

   = 
23

4

a

, 

1

3

23

4
a

 
  

 3 3  = 12

 a2 = 16   a = 4 

Soln 3. 

= 
1

3
 ×  × 

52 + 122 = 132, 

h 

, 

240 = 
1

3
 × 

1
5 12

2

      × h

h = 24 

Soln 4. 

= 
1

3
 ×  × 

= 
1

3
 × 8 × 8 × 45 = 960 3

Soln 5.

= 
1

3
 ×  × 

11

x

A

B C

1

2

D

x2 = (1)2 – 

2
1

2

 
    = 

3

4

x = 
3

2

   ABC  = 
3

4

= 
1

3
 × 

3

4
 × 4 = 

3

3

= 
1.732

3
 = 0.577 

6. 

= 
1

3
 ×  × 

= 
1

3
 × 

3 3

2
 × (10)2  × 30 = 2598 

a  = 
3 3

2
a2 

7.

A

C

B

F

E

O

P

h

a

D

2a

3a

AB = BC = CD = EF = FA = 2a

PE = 
5

2

a
  OE = 2a

  h = OP = 

2
25

4
2

a
a

      = 
3

2

a
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= 
1

3
 ×  × 

= 
1

3
 × 

3

2

a
 × 6 × 

1

2
 × 2a × 3a  = 33 3a

8.  = 36  = 6 

 G,  ABCD M, AD 

O

A B

CD

M
G

h

  = 2 2
OG MG  = 2 2

3h 

  

= 
1

2
 × 6 × 2

9h 

= 3 2
9h 

 : 3 2
9h   = 15

 h = 4 



= 
1

3
 ×  × 

1

3
 × 36 × 4 = 48 3

9. a  = 
3 3

2
a2

3 3

2
a2  = 96 3    a = 8 

h 

 = 
1

2
a × l ,   l 

1

2
a × l = 32 3  l = 8 3

23

4

a
 + h2 = l2 

3 64

4


 + h2 = 64 × 3

h2 = 64 × 3 
1

1
4

   
= 196   h = 12 

   = 
1

3
 ×  × h

= 
1

3
 × 96 3  × 12  = 384 3

3

10. a   h

 l 

   = 
2

2

12

a
h 

l = 
2 16

12
h      l = 

2 4

3
h 

   +  = 3 × ( )

1

2
(4 + 4 + 4) × 

2 4

3
h   + 

3

4
 × 42

= 3 × 
1

3
 

23
4

4
h

 
   

6 
2 4

3
h   + 4 3 = 4 3 h

6 
2 4

3
h   = 4 3   (h – 1)
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36 
2 4

3
h
     = 48 (h – 1)2

3 
2 4

3
h
     = 4 (h – 1)2

3h2 + 4 = 4 (h2 – 2h + 1)

8h = h2    h = 8 

11.  = 
3

1
 ×  × 

8000 = 
3

1
 × 40 × 40 × h

 h = 15

12. E

D

B

C

A

F

G

 = 4a = 4 × 16 = 64 

 = 

2
2 2 2

15 8 17
4

a
h    

 = 
2

1
×  ×

=
2

1
× 64 × 17 = 544 2

13.

BB CC

A

D

BB CC

O

A

E

AB = 10 3

BE = 5 3

AE =    2 2
10 3 5 3  = 15

OE = 
1

3
 × 15 = 5 

 = h 

 = 2
25h 

= 
1

2
 × ×  + 

270 3 = 
1

2
 × 30 3  × 2

25h   + 
3

4
 ×  210 3

h2 + 25 = 169

h = 144  = 12 

14.  = 
1

2
 × 5 × 12 = 30 2

  =  × 

330 = 30 × h

h = 11 

15.  = 
1

2
 × 10 2  = 10 

 = 2 2
5 12  = 13 

 = 
1

2
 × ×  

= 
1

2
 × 40 × 13 = 260 2
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16.  = 4 × 
3

4
a2

= 3 (12)2 = 144 3  2

17.  = 
1

3
 ×  × 

330 = 
1

3
 × 

1

2
 × 5 × 12 × h

h = 33 

18.

BB CC

O

A

D

444

44
O D

P

l
h

h = 
2

l

 l = 2h

OD = 
4

2 3
 = 

2

3
( )

 POD 

l2 = h2 + OD2

4h2 =  h2 + 
4

3

3h2 = 
4

3
   h = 

2

3

 = 
1

3
 ×  × 

= 
1

3
 × 

3

4
 × (4)2 × 

2

3

= 
8

9
3  2

19.  = 
2

12
a3

(a = )

= 
2

12
 × 3 × 3 × 3

= 
9 2

4
 

20.  = a = 10 

 = 
3

2

a
 = 5 3

 = 
1

3
 × × 

= 
1

3
 × (10)2 × 5 3

= 288.67 2

21.  =  + 

 AB  CD 

A B

CD

E

F

32

10

12

l
1
 = 2 2

(5) (12)  = 13 

 AD  CD 

l
2
 = 2 2

(16) (12)  = 20 .

 AB  CD 

= 2 × 
1

2
 × 32 × 13

= 416 2

 AD  BC 

= 2 × 
1

20 10
2

      = 200 2

 = 416 + 200 = 616 2

 = 32 × 10 = 320 2

 = 616 + 320 = 936 2
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1.

(a) 240 π  (b) 5280 

(c) 620 π  (d) 360 π  

2.

 (
22

π=
7

)

(a)
1

9
(b)

2

9

(c)
7

9
(d)

8

9

3.

× 44 

( 
22

π=
7

)

(a) 4400 3 (b) 15400 3

(c) 35000 3 (d) 144 3

4.

(a) 12 (b) 16

(c) 24 (d) 48

5.

(
22

π = 
7

)

(a) 11385 2 (b) 10395 2

(c) 9900 2 (d) 990 2

6.

(a) 28  48 

(b) 51  12 

(c) 51  24 

(d) 28  36 

7.

(a) 208 3 (b) 308 3

(c) 408 3 (d) 288 3

8. 44  × 10 

(a) 3500 3 (b) 1540 3

(c) 3800 3. (d) 4400 3

9.

(a) 1512 (b) 1152 

(c) 2512 (d) 121.5 

 -
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10.

(a) 5 . (b) 8 .

(c) 1 . (d) 12 .

11.  30 

(a) 2 : 1 (b) 3 : 2

(c) 4 : 3 (d) 5 : 3

12.

(a) 46.2 (b) 24.2 

(c) 26.4 (d) 18.6 

13.

  (Take 
7

2
 )

(a) 11385 2 (b) 10395 2

(c) 9900 2 (d) 990 2

14.

 (
7

2
 )

(a) 15 (b) 18 

(c) 21 (d) 24 

15.

(a) 3:2 (b) 3:4

(c) 4:3 (d) 2:3

16.  

(a) 
3

35
(b) 

3

17
 

(c) 
3

7
 (d) 

3

14
 

17.

(a) 3 (b) 3.5

(c) 4 (b) 4.5

18.

(a) 7.25 (b) 6 

(c) 4.5 (d) 9 

19.

(a) 38160 

(b) 28160 

(c) 39160 

(d)
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20.

(a) 63 (b) 53 

(c) 56 (d) 66 

21.

(a) 10 : 9 (b) 11 : 9

(c) 12 : 9 (d) 14 : 9

22.

(a)
9

2
(b)

9

4

(c)
4

9
(d)

2

9

23.

(a) 2 : 3 : 2 (b) 3 : 2 : 1

(c) 3 : 1 : 2 (d) 1 : 2 : 3

24.

 
1

2
3

 

(a) 14 (b) 28 

(c)
14

3
(d)

28

3
 

25.

 R
1
  h 

 h

R
1 

(a)
1R7

30R3
2
1 

(b) 2
1

2
1

R

40R 

(c) 2
1

1

R

R30
(d)

1

2
1

R

R40

26.

(a) 2.1 (b) 2.0 

(c) 2.5 (d) 2.2 

27.

(a) 440 (b) 215

(c) 542 (d) 376

28.

 
22

7

    

(a) 4 (b) 2

(c) 3 (d) 5
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29.

(a) 12 (b) 24

(c) 48 (d) 6

30.

(a) 25 (b) 75

(c) 50 (d) 125

31.

(a) 20 (b) 21 

(c) 28 (d) 24 

32.

 









7

22
Use

(a) 2 (b) 4 

(c) 6 (d) 8 

33.

(a) 2.1 (b) 4.2 

(c) 3.2 (d) 1.1 

34.

(a) 12 (b) 24 

(c) 36 (d) 48 

35. r
1
 r

2 

R 

(a) 2
2

2
1

24

rr

R


(b) 

21

4

rr

R



(c) 2
2

2
1

34

rr

R


(d) 2

2
2

1

2

rr

R



36.

(a) 104 3 (b) 162 3

(c) 427 3 (d) 266 3

37.  27

(a) 3  3 (b) 18   3

(c) 54   3 (d) 81   3

38.

(a)  =  

(b)   = 

(c)   > 

(d)   < 
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39.

(a) 140 (b) 132

(c) 112 (d) 126

40.

(a)  (b) 1.5 

(c) 1 (d) 3 

41.

(a) 440π (b) 215π

(c) 542π (d) 376π

 42.

22 

18 

10 

8 

(a) 728.57 3 (b) 782.57 3

(c) 872.57 3 (d) 827.57 3

43.

(a) 125 3 (b) 81 3

(c) 90 3 (d) 112.5 3

44 r 

(a) 54 (b) 27 

(c) 18 (d) 9 

45. a 

h 

 p 

(a)

2

23

a h

p
(b) 2

2
3hp

a

(c) 2

2
p

3h
(b) 2

2
3a

hP

46.

(a) 4 :  (b)   : 4

(c) 6 :  (d)   : 6
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1. (a) 2. (b) 3. (b) 4. (d) 5. (a) 6. (a) 7. (b) 8. (b) 9. (d)

10. (c) 11. (d) 12. (a) 13. (*) 14. (c) 15. (c) 16. (d) 17. (b) 18. (d)

19. (d) 20. (a) 21. (d) 22. (b) 23. (*) 24. (b) 25. (d) 26. (b) 27. (a)

28. (c) 29. (b) 30. (d) 31. (b) 32. (b) 33. (a) 34. (c) 35. (c) 36. (d)

37. (c) 38. (b) 39. (d) 40. (c) 41. (a) 42. (b) 43. (c) 44. (c) 45. (a)

46. (c)
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1.    

10

6

 =  π r2h  – 
1

3
 π r2h

       = π r2h  
1

1
3

   

                                       = π r2h 
2

3

                                      =  π  × 6 × 6 × 10 × 
2

3

                                        = 240 π  

2.   =  π r2h

                                  = 
22

7
 × 2 × 2 × 56 = 704 3

 = 48 × 165 × 4 = 3168 

 =
704

3169
 = 

2

9

3.  = 44

2 π r = 44

r = 7 .

h = 100 .

 = π r2 h = 
22

7
× 7 × 7 × 100

= 15400 3

4.  ( h) = 8r

        = 
2

r

  =  
2

3
4

3 2

π r h

r
π
 
  

                                              = 
2

3
4

3 2

π× r × 8r

r
π×

    

                                             =  16 × 3 = 48

5.  = 3 

 = 105 

 (r) = 
105

2

 (l) = 63

= 2 π rh + π rl
= π r (2h + l)
= π r (2h + l)

=
22

7
 × 

105

2
 (6 + 63)

=
22

7
 × 

5

2
 × 69

= 11385 2

6.  (r) =
5

2
= 

1

4

 (R) =15 

 = 

π r2×1000×T =
1

3
π ×15×15×24

[   = 1000 ]

T =
28800

1000
  = 28  48 
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7.  = 22

2 π r = 22

r = 3.5 

h = 8 

  = π r2h

= 
22

7
 × 

35

10
 × 

35

10
 × 8

= 308 3

8.  = 44

2 π r = 44

r = 7 .

h = 10 .

 = π r2h = 
22

7
× 7 × 7 × 10

= 1540 3

9.  = 9 

 = 9/2 = 9/200 

 = 2

 = 1  = 1/1000 

  = 

 
4

3
π  × 

9

200
 × 

9

200
 × 

9

200
 = π  × 

1

1000
 × 

1

1000
 × h

243

2
 = h

 h = 121.5 

10.  = 6 .

 = 3 .

 = 

π  r2 h =  
4

3
π r3

π  × 6× 6 × h = 
4

3
 × π  × 3 × 3 × 3

 h = 1 

11. I. 2 π r
1
 = 30

 r
1
 = 

30

2π
,

 h
1
 = 18

II. 2 π r
2
 =  18

 r
2
 =  

18

2π

 h
2
 = 30

 = 

π

2
30

2π

 
    × 18 = π

2
18

2π

 
    × 30

30 : 18

5 : 3

12. 2 2π (R  – ) 4r

R = (3+1) = 4 cm

r = 3 cm

h = 100

 2 222
4 – 3 100

7
  

= 

= 2200×21 

= 46.2 

13 

14.  =  2 21

3
r h r h  

2

3
π r2 h = 4400

2

3
 × 

22

7
 × 10 × 10 × h = 4400

,  h = 21 

15. = 
2πrh

πrl
 = 

8

5

2 2

2πrh

πr h r 
 = 

8

5
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2 2

h

h r
 =  

4

5

2

2 2

h

h r
 = 

16

25

2 2

2

h r

h


 = 

25

16

2

2

r

h
 + 1 = 

25

16

2

2

r

h
 = 

9

16

r

h
 = 

3

4

16.  = 

π r2h = 
4

3
π r3

π  × 3.5 × 3.5 × h = 
3

4
 × π  × 3.5 × 3.5 × 3.5

h = 
4

3
 × 3.5

 h = 
14

3
.

17.

l × b × h = 2
1r h

8 × 11 ×  2 = 1

22
4 4 h

7
  

h
1
 = 

7

2

h
1
 = 3.5

18.  = 

 – 

= π r2 × 26.75 – π r2 × 20

= π r2 (26 . 75 – 20)

= π r2 (6 . 75)

= π × 12 × 12 × 6.75

 = 
4

3
π r3

 4

3
π r3 = π  × 12 × 12 × 6.75

r3 =  
12 12 6.75 3

4

  

r3 =  729

r  = 9 



= 9 .

19.  =  +

= 2 π rh + 2 π r2

50
7

7

43

= 2 π r (h + r)

= 2 π r (43 + 7)

= 2 × 
22

7
 × 7 × 50

= 2200 2

1   = 10 

2200  = 22000 

20.  = 36 

 = 21 

 = 12 

 = 

 π r2 h =  
1

3
π R2 h

2

 π  × 21 × 21 × 36 = 
1

3
 × π  × 12 × R2

 R2 =  21 × 21 × 9

  R = 21 × 3 = 63 
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21.
r

h
 = 

4

3

x

x

 l =    2 2
4 3x x

l = 5x

=

2

2

2 2πrh πr

πrl πr




=

2

2

2 3 .4 2 (4 )

3x.5x (4 )

π x x π x

π π x




= 

2

2

56

36

x

x
=

14

9

= 14 : 9

22.  r
1
 = 4 

 r
2
 = 3 

A.T.Q.

 = 

 π r
1

2 h = 
4

3
π r

2

3

4 × 4 × h =  
4

3
 ×  3 × 3 × 3

, level of water rises by h = 
9

4
 

23.  

24.   = 14 

 = 7 

 = 
7

3

 = 

4

3
π r3 = π r2h

4

3
 × π  × 7 × 7 × 7 = π  × r2 × 

7

3

r2 = 49 × 4

r =  7 × 2 = 14 

D = 2r = 2 × 14 = 28 

25.  r = 8 

 R = 12 

  = π (R2 – r2)

= π (144 – 64) = 80 π

 = area of shell

 2 π R
1 
(h + R

1
) = 80 π

h + R
1
 =  

1

40

R

 h = 
1

40

R
– R

1

 h = 

2
1

1

40 R

R



26. l × b × h =  ×  × 

50 × 44 ×
7 22 7 7

5 1000 t
100 7 100 100

     

t = 2 

27.  (l2) = 2 2
r h

l2 =  2 2
15 8

15

8

1715

8

l2 = 289

l = 17
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 =

 +  +

= π r2 + 2 π rh + π rl

= π r (r + 2h + l)

= π r (8 + 30 + 17)

= π  × 8 × 55

= 440 π  2

28.  

2

21

3

r h

r h





= 3

29.

4

3

6

A.T.Q.

3

2

4

3
1

3

πr

πr h
 = 

4
6 6 6

3
1

3 5 4
3

π

π

  

  
= 24

 = 24

30.
10 2 

20

2

3

1

3
4

3

πr h

πr
 = 

1
20 20 10

3
4

2 2 2
3

π×

π×

 

 

 = 125

31.

A.T.Q.

1

3
 π r2h = π r2h

1

1

3
π r2h = π r2  × 7

  = 21 

32.

48

10

20

A.T.Q.

1

3
 π r2 h =  π r2 h

1

3
π  × 10 × 10 × 48 = π  × 20 × 20 × h

,  = 4 

33. 8.4

2.4
r

1

3
π r2h = 

4

3
π r3
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1

3
π  × 2.1 × 2.1 × 8.4 = 

4

3
π r3

r =  2.1 

34. 24
32

18

 = 

π r2 h =  
1

3
π r

1

2 h
1

π  × 18 × 18 × 32 = 
1

3
π  × r2 × 24

 r = 36 

35. rh h+

r1 r2

=

1

3
π r

1

2 h + 
1

3
π r

2

2 h = 
4

3
π R3

1

3
π h (r

1

2 + r
2

2) = 
4

3
π R3

h = 

3

2 2
1 2

4R

r r

36. 4.2
4.2

10.2

10.2 – 4.2 = 6

 = 
1

3
π r2h + 

2

3
π r3

= 
2

3

r
 (h + 2r)

= 
2

3

r
 ( 6 + 8.4)

 = 
22

7
 × 

4.2 4.2

3


 × 14.4

 = 22 × 0.6 × 1.4 × 14.4

 = 266.112

  = 266 ( )

37.

27 27 

27 

54 π

38. h
1
 = h

2

2
1 1

2
2 2

1

3

πr h

πr h

 = 
3

1

r
1

2 = r
2

2

r
1
 = r

2

D
1
 = D

2

(b)  = 
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39. 3

3.5
10.5

 = 

4
10.5 10.5 10.5

3
1

3.5 3.5 3
3

π

π

  

  

= 126

40.
3

2

2

A.T.Q.

1

3
π r2 h = π r2h

1

3
π  × 2 × 2 × 3 = π  × 2 × 2 × h

h = 1

41.

15

8

l = 2 2
15 8

= 17 

 = 2 π rh  + π r2 + π rl

= π  (2 × 8 × 15 + (8)2 + 8 × 17)

= 440 π

42.

22 

10 

8 

12 

18 

R = 9

r = 4

l = 2 2
(12) (5)

l  = 13

= 2 π rh × π ( R + r)l

= π [2 × 4 × 10 + (9 + 4) × 13]

= 249 π

= 249 × 
22

7
 = 782.57 

43.  = 343

a3 = 343

a = 7

 , 2r = a = 7

r =  
2

a
 = 

7

2

 = 
1

3
π r2h

= 
1

3
 × 

22

7
 × 

7

2
 × 

7

2
 × 7

=  90 3
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44 r  =  r  

h = 6 

π r2 h = 
21

r h
3


2 21
r 6 r h

3
  

h = 18 

45.
h

a
P

h2

2 2
2

1
r h r h

3
  

2 2
1

1
P h h

3
a  

2

1 2

a h
h

3P


46. a = 

= 
a

r
2



, 

3
3 4 a

a :
3 2

    

6 : 
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