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Trigonometry

[ Part-I| ]

|
Part-1
Exercise /3R Y2a]

1. If cotB = l% , What is the value of secB ?

g cotB = 1% % AI secB = 9 e gim ?

(a) 134 (B) 121,
© 13, (D) %,

2, If 5tanf = 4 than find the value of (3sinf - 2
cosd) + (2sinf + 3 cosf).
% Stand = 4 , § 77 (3sinb - 2 cosd) + (2sind + 3
cosd) A FT HU-
6 2 4 5
(A) 53

3. IfsecA= 1% , given that A < 90°, what is the

34sinA+15cotA
value of the following ggj:,I;At 16:;)111\ .

s secA= 174 &, Wit A < 90° ¥, i Frefeafian =1
> 34sinA+15cot A

g 68cosA-16tanA
(A) 30 (B) 38
(C)23 (D) 19

5sinB - 3cosd N

4, If5tan & = 4, then 55in6+2cosd

5s5inB-3cosd

- = = o) )

If% 5 tand = 4 &, & = b7 2cong TOEAEE
1 2 1 1
(A) = B3 ©7 DO) g

3
5. IfsinG= 2 then the value of 16cos?6 + tan?d is:

- 3 oo =
G sinf = r B, @ 16cos20 + tan?6 =1 AF Jb =1
N8 % 55 62
() = B> ©> O

cosec’d + sec?b

6. [ftan6=,/5, then the value of 05 60’0 — sec?D

is:

o cosec? + sec®g N
MG tand = /5, @ on o0 — socig T T WA F |
A ! B 7 C 3 D 3
(A) -2 Bz ©-; O

7. If tanA= 1 then find the sum of all six
trignometric ratio.
afe tanA= 1 ¥, a1 94 7 Hrervifadig stgal % a9 &
A fF e ?

6+ 342
(A)2+ 32 (B) =
({C)6 (D)2 + 4.2

8. If 5sinx=4, then the numerical value of

tanx —cotx [ cos’ x—sin’ x ,
secx —tanx 2cos’x—1

I Ssinx=4 %, T

tanx —cotx ) [ cos”’ x—sin’ x i
& HEH 9

secx — tanx 2cos’x -1
FNE?
w: B ©r O
5 4 4 5
9, If{cosec’g-1)= % and ¢ is acute, then what

is the values of (VCOK@ + t.ane) ?

144 N "
It (cosec?g-1)=—— T =ATH™ T, T

25
(«!cot8+tan8) B i 2
13 60 2415 13
g B O Poas
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10. If tano. = 3 - 242 then tana - coto
7 tane = 3 - 242 ¥, A tano — coto, T AE FNET 2
(A) -4 (B) 3 + 242
(€) -2 (D)-8v2

4t.an8—50058+1_
secB+4cot8-1

11. Ifcosecpg = 1.25, then

4ta_n'8—5(:038+1_ 5
secO+4cotB—1

ofe cosecp= 1.25%,

10 9

() 2 B ©5

o L

(D) 5

12. IfA andB are acute angels and secA = 3; cotB

cosec®A+sin*B
cot?*A+sec’B

Tfg A 3iR B =7 #10 £ 3 secA = 3; cotB = 4 ¥, i

= 4, then the value of

cosec?A+sin”B e =
——————— I qF AT Rt ?
cot*At+sec?B o
A E B 322 clo - L
1+sino _ p*
13. 1—sinb = qT then secd is equal to :

1+sin¢ _p° N
=5 %, M sect FHAfATEa ¥ ¥ R

T—sing - |
L Tt
2pg” 1la,rp
Wi g B 2lpyg
1 1 P’
_+_
g D) oy

14. 1f 0<9<90%and cotd = \o0_J20-/20....c0 -

Lthen the value of cosec?d —

A 0 < 6 < 90° T ot = 20-y20- 20 .o T

cosec’) = HH E—
(A) 15 (B) 17

© 1 D) -

coth — 1 5T |9 71 &4 |
(A) 0 (B) 1

(€ J3-1 (D) 3 +1

(3+3sin8)(1-sind)
(1+ cos@)(4—4cos€) 18

15
16. If cotb = Ethen

equal to:

15 . . (3+3sin@)(1-sing)
A cot® = ?-‘g’?ﬁ {1+ cosb){4 -4 cos0) =
FERT ?

33 163 63 289

(A) 32 (B) 252, (Q) 5o (D) =

A

1
17. If cotb = ﬁ" 0° < 8° < 60° then the value

of%+ [cosec*d — secd) is:
1 2-sin” 6
= 7, 0°< 0" <90°, T8 —5—
7 co J3” © © ’ l1-cos™ 0
(cosec*d — sec@) 1AM T Fll-
(4) 5 (B) O
<1 (D)2
18. Iftand = — and oo 0P o wh
. tan8—24an S 6 —28tenw at
is the value of p?

7 . tanb-secb -p .
Aatand = o BA TGy Ty G P A
FEM?

(A) 25 (B) 75
(C) 50 (D) 100

secb—tang _

19. 1If g, then the wvalue of

secO+tanf

cosect + cotp |
—_—— is:
cosecH —cotd

. secf—tanb 3 cosect + coth
" secO+tanb 5 & cosech —cotd
AR |
(A) 31+8415 (B) 33 +4415
(C) 27 + 15 (D) 24 + 15
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20.

21.

22,

23.

24.

25,

Mother's Advance * Trigonometry

In ADEF measure of angle E is 90°. If cosD =
8/17, and DE = 16cm, then what is the length
(in cm) of side DF?
ADEF ® 1 E ®1 A 90° % 1 375 cosD = 8/17 3i
DE = 16 S&H@ &, @ oo DF %t To (He #)
FNE?
(A) 30 (B) 20
(C) 26 (D) 34

2

P
If cosb= m {p #* 1) then cosect is equal to:

2p
p’+1

2p 2p 241
pr—1 (B) pr1 iz_.l
If cosecqg + 3 sec § = 5 cosec § then what is
the value of cotp ?

i cosec @ + 3 sec g =5 cosec @ €, cotp
A 1T ?

TR cosb = (p#+1)%, 1l cosech TUTE :

(4) (D)

4
(A) 3 (B)

3 T OF OB

ABC is aright angled triangle at B and AB : BC
=3 : 4. What is sinA + sinB + sinC equal to :
7t ABC TF @ &, 9 B T 99 o= © 7T AB ¢
BC=3:4 %, sinA + sinB + sinC 5% awaR g ?

11 12

w2 B (© L D3

If tanA = § than find the value of

Jll

J (1+cosA)(1-cosA) _
| " | (1+sinA)(1-sinA) b=?

{1+ cosAj{ l cosAl

J 1

ran- 00l
mtanA=Z€r,?h_2_

(1+S111A
T T T R |
1 12 - -1
A By Oz DF

yros0—xsind

X
If cot = ;, then the value of m .

yeos0—xsin6

m’mot— f‘r?ﬁ = o HH %

yeos0+xs5ind

X' —y* X y

©

(A)0 (B)

X +y X +y (D) 7 v

26.

27.

28.

29,

30.

a
If sinb = \/m,048<90,thenthevalue

of secd + tanb is:

a .
9fg sing = W,048490°,ﬂ‘rsec8+tanﬂ

=AM B
Nal+ bt +a vat+ b2+ b
W B
az+b* +a vat+ b+ b
T O

Let ABC be a triangle right angled at C, then
what is tanA + tanB equal to ?

M ofifaq ABC U fyer 2, fomem ¢ mas i g,

tanA + tanB FF arar ® ?

a a’ b? c?
Al — Cy — D) —
( be (B) be (€) ca (D) ab

If coesc? B = 625/576, then what is the value
of [(sin® — cos 0) /{sin & + cos 9)]?

I coesc? § = 625/576, T [(sind — cos 6)/(sin 0
+ cos §)] 1 |HF F TR ?

(A)1 (B)31/17
({C)17/31 (D) 14/25

63
If 6 lies in the first quadrant and cotd = 16

then what is the value of (sin9 + cos8)?

— = e an an 63 =5 = -
IfE 9, T9F AT H STAE SR cotb= 6 & (sind

+ cos®) I HF F=ME ?

69 79

AWl B ©g

(D) 2

T
I[ftan“A + 2tanA-63=0Giventhat 0 < A < 2

what is the value of (2sinA + ScosA)?
7fg tan“A + 2tanA - 63 = 0%, g O < A<

g% i (2sinA + ScosA) F1 HF 1T |

19 15
N SN
(C) 15450 (D) 1950
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31.

32.

33.

35.

Mother's Advance « Trigonometry

3
[fO<8<90° sind = 5 and x = cotd, then what
is the value of 1 + 3x + Ox2 + 27x* + 81x*+
243x57
3 . o
g 0 < § < 90°, sind = A FRx=cotd %, d 1+ 3x
+Ox? + 27x% + 81x"+ 243X H HHA 1§ ?
(A) 941 (B) 1000
(C) 1220 (D) 1365
1
In AABC, righl angled al B, If lanA = 3 then the
sin A{cosC+cosA)
value of cosC(sinC—sinA) *®*
- . 1 .
AABC ¥, 5t B W 97 &, Ifg tanA = 5 g,
sin A((‘.()SC+(.'()SA) N
c()sC(sinC—sin A) T |
(A) 25 (B)3
(G2 (D)1
secO+tan 51
—_— = 2— 4 R 15 1 ‘-' '_‘ WU
wocd_Ln8 279’ then Lhe value of sind is equal
Lo
.. 5SccO+ lanb 51 .
T 2T sind |
e a8~ 279 , $ind =1 AF T e
N LI
( )144 ()72 (C)']-'M ( )72
sinA+cosA_£ horthe val Fl—cosA‘
T cosA —12,t enthe value o TainA 15
.. sSinA+cosA _ £ 2 3 l1-cosA
cos A 12 b sin A A S|
i |
A l B 3 -5 M1
. 1
In AABC, right angled at B. If cotA = 5 then

SinA(cosC + cos A)
cosC(sinC - sinA) )

the value of

Lsa

AABC ®, B WX @RI €, ATC cotA = 5

sin A(cos C + cos A) .
(B) -3
(D)2

cosC(sinC —sin A
(A) 3
(€) -2

36.

37.

38.

39.

4
If cosb = 75{,, then find the value of sing.
1+ 4x2
4x ]
A% cosh = ——— %, @ sind T A FA B ?
1+ 4x?
1+ 4x? 1-4x2
(8) 4x2 (B) 1+ 4x*
1+ 4x2 1-4x2
© 1-4x* (D) 4x*
tan g N cotd _ TR
l-coth 1-tan® S T ——
. tan® cot B -
afg =l+k@ ark=

1-cot® +1—ta_n'8
(A) cot 6 + sec O
(C) tan 6 + sec B

(B) tan 8 cosec 8
(D) cosec 6 sec 6

If (cos@ + sing) : (cosd — sing) = (ﬁ+1) : (\E—'l),
0° < 8 < 90°, then what is the value of secd ?
7% (cosd + sind) ; (cosd - sing) = (V3+1):(v3-1},
0° < 0 < 90° &, 1l sech = HF 91 P11 7

(A) 1 (B) 2

243

3

©) V2 (D)

jcotB+cos® Lo

coLO —cos0 S equatio:

cotb+ cost . N
[ frm# § R e ?
coLO—cos B

(A)secO +tand (B)Y1 + sec +tand
()1 -secl + tand (D) secO - tand

The value of coseco—cot¢  sing 1
¢ VU, O C05€C¢+C0t¢ 1 +COS¢15(.(,]U.( Lo :

cosecd—coly  sing
cosecd+oold 1+cosd

=1 91 fa=fafaa § 9

R ol L L
{A) cosecd (B %
{Cyseco (D)1
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41. Consider the following : 43, If S]'IlA=. 3/5 and Ais an acute angle, then tanA
frefafen w fomm =ifsm- + secA is equal to? o
% sinA = 3/5 91 A = ®IU g, T tanA + secA
=
1-cos® _ frrr e e ?
L T cost cosect — cotd (A) 0 (B) 1
(€ 2 (D)-1
1+ cos6 -
II. ,J————— = cosech + coth \ X - .
1-cosB 44, If sinf = iy then which one of the follow-
Which of the above is/are true identity/ iden- . .
... ing is correct?
tities? .
I H F HA-H Tk aeataed 9 3/ 7 afe sind = Xg — }’2 2, 9 Frefafoa § @ w5 T
(A) Onlyl (B) Only 1 e X'ty
(C) Both I and Il (D) Neither I nor II Here ?
2xy 2xy
42, 1f/=f (A) cosb= 5 = (B) cosf= e
l1-sinx l-sinx cosX x _
_ | - _ _cosx -y xy(x-y)
p l+sinx’ 4 COSX and/Tlr l+sinx’ (C) cosb= x* + 2 (D) cosb = W
then which of the following is/are correct? 5
a1 Frefefea § 9 F0-918 wa7 a1 2% ? 45. If tan® = 5 then what is the value of
I. p=qgq-=r ]
IL p?=qgr 12sin9 - 5cos8
Select the correct answer using the codes given 12sinf+5cosb
belowr: . 5. . 12sin®-5cos® .
= — F I% a1 7
BIE| 2 Rl T 9 TE W G ¢ I 6_6”fn 12sin6+ 5cos0 1 B
T he g
(A) OnlyI (B) Only 11 2 1 3 1
(C) Both I andII (D) Neither I nor II (A) 3 (B) 3 © 5z @Oy
L4
Solution
1. (C) 3. D)
. _ _ sing 4 5x4-3x5 _20-15_ &5 1
2. (B) Given, Stanb=4 = tanbf= 5 4. D 08 5 5x442x5 20710 30 6
3sinb - 2cosd 5. (Al Gi i1 = 3
2sin 9 + 3cosd + (A) Given, sinf = 4
. . . 29
3[51118]_2(‘:058] 16cos?0 + tan?0 = 16cos30 + sz
cosf cosd cos
Q[Smﬁ]Jr,_[cosﬁ] sin %
W2 = — a2 e EEE————
cosb cos8 16(1 - sin®9) + (1-sin?g)
3 4 2 °
3tang-2x1_°XF" _16x[1_i]+ 16
- - B 16) (. 9y
2tanbt + 3 2><4+3 [1_9]
5 16
12-10 9
__5 _2 7 16 9 58
8+15 23 _16)([16}4—[7]_7*'7_7
5 16
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5
6. (C) tand = %
5 Je
1
6 6
cosec?d + sec®d _ 5+ 1 _ 36 3
cosec?d — sec?d 9_9 24 2
5 1
7. (A)
4 . .
8 (O sinx= = S COsTA +sinfA =1
C
3
4
A 3 B
[tanx—cotx] cos' x —sin’ x
secx —tanx 2cos’x—1
4 3
g 4 (cosgx+sinzx)(coszx—sinzx)
= 4 3
37 3 2eos"x—1
soCostA+sintA =1
9 16 _7
7125 95| |7 25| 7
=\a) 18 |T|4"_ 7| a
25 25
9 D H-1= ﬂ
. (D) cosec 55
13 K
then cosecd = =T
K=13,L=3 A=12
12 169 13
Jootd ¢ ez\j— = =
corvTtan 5 60 _ 2415
10.(C) Given, tanu=3-2v2 ... (i)
than, tang — cota =7
1
= tana — tang from eq. (i)
_ (323 L _
T 3-22

. (3+2-\/§)
B (3_2\/5)_(3—2J§)(3+QJ§)
B (3+2\/§)
= (3_2\/5)_W
=(3 2\/_) (o+2\/_)
=3—2-\E—o—2-\5=—4\/§
11. (B)
> 4
3
125 5
cosect = 100 _ 4
= tang = % :>cosﬂ=%
5 3
= sech = 3 = coth = 2

Putting respective values at required equa-

tion
4 3 16 16
al Z|-5]2|+1 _ =2
5 M _s °tt 377 10
§+4><§_1 E+'.2 §+2 11
3 4 3 =
12.(B) secA =3
3 L
=  cosec= - 3 , COtA = \/5_;
cotB=4
) 1 17
= sinB 17 secB e
e I 9./ + 1/
— 8o, Cosec A+ sin?B _ 87 A7
cot?A + sec”B _."'8+ ‘16
161
B xX17 322
19 323
16
13.B) UsingC&D
2sing _P?—q° . P* —q?
2 p2 +q2 smaoe p> +q2
p’+a’ _1fa p
= secQ= 2Pq 2lp g
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14.(A)
cotb =4

17

cosec’d = [

15.(B) sec*d= [2gec?d
sec’d = 2sec?6
secd = /2
= 6=45°
= tanb + cotf-1
= 1+1-1=1

3(1+sinB){1-sind)

Mother's Advance * Trigonometry

cotd = \/20— '\.'IIZO— \.'Ilﬁ i

3 1-sin?B

16. (B)

4{1+cos0){l-cos8) 4 1-cos?®

_ 3 cos™d E[ET
“4'since  4\8
3x 225 675 163
4 %64 256 256
17. (C)
1
\."'5
1
coth = E
Putg=60°
2 — gin”
ﬂ + (cosec?d — sech)
l-cos™ B
2—3 4
= ?+[;—2]:>§_3=1
1- . 3 3
4
18.(B)
sec0—-1lan9 3
19, (A) ————=—
(A) secO+tanb 5
1-sin® 3 ) )
. —=_- =5-55inb=3+3sind
1+simb >
o L
= 5ind = 1

20.(D)

21.(D)

2. (A)

= AC =5 sinA

J15

=cotb= /15
cosoc8+col8_4+-\/ﬁ
cosecf—cold  4-15
4+J15  4+415
4-J15 415
= 31+8J15

F

= cosecd =4

=16+ 15+8J15

CosD-= 8
0s 17

DE=8 — 16
1 - 2

DF=17 - 17 % 2=34

P‘-1
P’ +1
P +1
P’ -1

cosecn H3s0ch =5 cosec

cosh = sind =

P*+1

cosec =

sec

+3 =5 =1+3lang=4

cosech

Lane=€

23.(C) Inright angledAABC, AB :BC=3:4o0r

AB_3

BC 4
Now, in A ABC, AC? = AB? + BC?2
=32+42=09+ 16 =25
_Bc_4
AC 5
C

A

G
vs!
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inB = sin90° = 1 d'C—E—é
sin sin and sin! AC 5
. . . 4 3
Now, sinA + sinB + sinC = g +1+ g
_4+5+3 12
5 5 " 3
<o 9—4
3
24.(A) IftanA = 2
{1}+ {1+ cosAj{ l cosAl
2/ |1+ sinA) Ay
1-cos?A in>
_1 w Ly L, [sineAl
2 l-sin“A 2 I_COSQAI
=—+tan?A-1 = 1+(3J -1
2 4
1,9 _8+t9-16
2 16 16
_17-16 _ 1
16 = 16
25. (A)
L a
26.(A) sinB= K b
2 2 ad iz -
secO + tand a +b a _ va +b" +a
b b b
27.D) B
a L
C h A
tanA+tanB o S+ 2 -2 FEE_ o
an = b a ab  ab
28.(C 9= 625 9—§
({C) cosec 576" cosect =
ind = — 8—1
sind = 5= cosf = o
24 -7

{sinﬂ—cosﬂ}_ 25

sind + cosd 2447 | = 31

25

base 63

29.(C) coth= o endicular = 16

Now, here we have base = 63, perpendicular
= 16, then with the help of Pythagoras theo-

rem, we can find the hypotenuse as 65.

hypo = /perp.? + base?
hypo = 162+ 632

Hypo =65
30.(A)

31.(D) If0 < 9<90° then all the ratios will be posi-

tive.

Given that sinb = 5

— |25 4
= x=cotd = Jegsect9—17 E—1= 3

=3x=4

So, 1+3x+06x%+27x*+81x%+ 243x°
=1+ 3x+(3x)% + (3x)* + (3x)*+ (3x)°
=1+4+42+4>+4%+ 4>

4° _1 4095
= = 1365
4-1
Th 0= 16 & 0= 63
en, sin = 65 Ccos o5
Th ind a = 16 ¥ 63 _ 7—9
en, sind + cosH = o5 " 65 " 65
32.8 A
VE
2
B 1 C
L[LJr_j 3
V5\V5 V5)_5_,
L(i-i] 1
V5l 5/ 5
33.(A se(‘.8+tanﬂ_&
{(A) secO—tand 79
_ 250c8_288
© 2lan® 130
I TS
Teing 65 ™7 1ag
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34.(A)
1.3 -
12
sin A+ cosA B £
cos A 12
tanA+1 = E
12
tanA = i
T 12
1_12
1-cosA _ 13 _ l
snA 2 T3
13
35.(B) C
2 S5
B 1 A
212 1
sinA(cosC—i—cosA) \/g \/§+\/§
= cosC(sinC—sinA) - ) 1 Q]
\/3{\/5 J5
3
5 _ 4
B 1
J5
36.(B) A

1—4x=

1-4x?

1+ 4x?

tan @ cotl
+

37. (D) T—coté 1-tand
tan9 1
= + - .
_]_{ 1 1 (lan8){1—lan®)
lan®,
lan’ 8 1
— +
tanB—1 (tanﬂ—ﬂtan@
tan“ 9 —1
~ (lan9)({lan9 -1}
Using formula a* — b*
(lan6-1)(tan” 8+ 1+ lan o)}
(tanﬂ)(tanﬂ—ﬂ
=tangd + cotd + 1
=1 + k (Given)
k = tanf + cotd
_ 5inf cosf _ sin” 0+ cos’ B
cos8  sinb cos8sin G
= m = sec cosecd
38.(D Cosb + Sinb -\/§+1
(D) CosH—Sine 3 -1
Using C & D
cosB 3 Cotn = _ 300
Sine_T = Lo 9—-\/3 = b=
2 203
= Sec g = 8ec30° = —30r 3
cotd+ cosd 1+ sindg
39.(4) \/cote—cose - \/l—sine
_ 1+ sin _ 0 + tand
~ cos8§ (sec ant)
1-coso
40.(D) cosecd — cotdp + 751.11(])

cos ecl— cot ¢

= cosechp—cotdh
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AL.(C) T \/l—cose _\/l—cosﬂ 1-cosB
€)1 1+ cos® 1+ cosB 1-cos8
_ [(1-cos®)*
- 1-cos?0
l-cos8)?2 1-—
= ( .Coj) = _COSG = cosech - cotb
sin 28 sin B

Hence, Statement I is true.

1 \/1+COSG _ \/1+cos€x
" Y1-cosB 1-cos®

1+cos9
1+cos9

(1+ cos8)? 1+cosB
=, — = - = cosect + coth
sin 20 sin B

Hence, Statement II is true.

. l1-sinx
42.(C) Given, p= ‘fm

J(l - sinx) (_1 - sinx)
p=

(1 + sinx) (1 - sinx)

l1-sinx
T 1-sin?x

l-sinx

COSX
(1 —sin X)
8 (1 — sin X)

CcosS X cosx(l — sin X)
r= = AV "W

1+ sinx 1-sin?®x

B cosx(l—sinx) _1l-sinx

Co8 =X
p=qgq=r

cosX

Now, p*

(1 —sin X) y (1 —sin X)

CcosX CcosX
= p2=qxr

43. (C) Given that,

3
SinA = 5 [Ais acuteie. 0 £ A <907

Then, cosA = /1 — sin?A
- i-G/5F = Ji-9/25
= Jl16/25 =4/5
sin A N 1 _
cosA  cosA

1+3/5 _8/5 8 _
4/5 4/5 4

1+sinA
tanA + secA =

cos A

_[l—sﬁnsz _
| cosx B

X2 _yz
44, (B) Given that, sin9 = ;7
X*+y
) X2 _yz
cos?d=1-sin?9=1 - [ p.
Xty
_ (Xz + yz)z _ (X.z _ yz)z
(x2+y2)*

_ 2x2.2y? _ 4xy® :' 2xy ?
X2+ ¥

(X2+y2)2 (X2+ yz)z
.
cosb = X2+ y?

. 12sin9 - Scosﬂ
1251n8+5cose

5
45.(B) tand = 6 Al

A T T S
AC? = AB? + BC?
. Jol AC* = 5% + 6
AC* =61
AC =61
B 6 c
12sinb—5cosH
12sin6 +5cosH
5 5
12 x -5x
- V61 Vb1
12 x S +5x 5
J61 J61
60 - 30 30
61 _Jer _ 30 6L
60+30 90 J61 90
31 61
1
= =
J

2

9
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Trigonometry

( Part-Il |

|
Part-II
Exercise /3R Y2a]

If sect + tand = 3.2 then what is the value of
sech

% sech + tand = 3.2 %, T secO T HH FTNE ?
(A)2.28 B)1.6

(C) 1.75625 (D) 1.92625

If secH — tang = P, then cosecd is equal to:
I sech — tand = P, 7 cosecH FoF ATATE ?

oP 1-p*
A = B) —
(8) 1-p? ( )1+P—
PY+1 2P
(<€) P71 (D) 112

If sect + tand = 12.5 then secb —tanb is equal to
afE secd + tand = 12.5 1 sech — tand & Iyl T ?

(A) 4 (B) 2 (C)0.08 (D) %
(x-2)
Iftan 0 + sec B = m then what is the value
of cos 67
(X B 2) i S
AE tan 8 + sec B = m %, @ cos O AR FNE ?
(x*=1) (2x* - 4)
A (x> 1) B) (22 + 4
(x2 — 4) (XE — 2)
© (73 D) ()
1f sec6 + tand = > )] cosecB+1
sec and =p, (p > 1 then coneco—1
" coscecBb+1
B+ | - = F
AR sec@+ lanb =p, (p> DE, @ R
p+1 _ p-1 .
Wy @ ©pr @2

If cosecd — cotb = m then what is cosect equal
to?
7 cosech — coth = m ¥, T cosecO FFTF TR T ?

m 1
_+—

1 1 2
Am+ — Bm-— [C)%+E[D] 5 o

7.

10.

11.

12,

If cosechb — sind = P and sec — cost = q then
‘sinx’
Ife cosect - sind = P 3T sect - cosd = q%, a1 fe
HFHFA TG ?

2 2

3

@A) (p*a) -(pa?)’ =1 (B) sinbseco =

ol e "Ul!—‘

L

+(pg? =1

[

% (D) (p*a)

If sinx + cosx = /9 sinx then tanx
IME sinx + cosx = /2 sinx ¥, A tanx MAA FNE ?
(4) y2 +1 (B) 1

(€ v2 -1 (D) V2

If 5iné + cosb = 1, then the value of secd + tanb
is:

7 sin® + cosd = 1,%, dl sech + tand T TH
g ?

(A) O

(€) -1

(C) sindtand =

[fcosO + sind = m, secl + cosecd = n, then what
) m
is the value of P

4fg cosd + sind = m, sech + cosecd =n &, % el
HHFNE ?

(A) 1

{C] secB.cosech

(B) cosbsin®

(D) cotbtan6

If p = sech — tand and q = cosecH + cotl, then
whatisp + q(p - 1) equal to ?

=& p = secd — tan® 3 q = cosech + cotd &, A p +
qlp - 1) foree TR 2 ?

(A) -1 (B) O

(€)1 (D) 2
8

If sec 6 = 8x and tan 6 = — (x # 0}, then the
X

value of 16 1is:
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13.

14.

15.

16.

17.

Mother's Advance « Trigonometry

- . 8 N

Wsece=8x~'ﬁ?ﬂtan8=; x=0), d 16
5 1 e =
[X"—?)Wqﬁaﬁaﬁﬁﬁml

Al Bi Cl Dl

(sectd — tand)*(1 + sind)? + cosp* =?

(secd — tan)?(1 + sing)? = cos¢? =1 A T FAC
(4) 1 (B) -1

(C) cot?¢ (D) cos®

If tanA + cotA = 2 then the value of tan*A +
cot’A

TfE tanA + cotA = 2 ¥, 11 tan?A + cot?A = ¥ T
Eancd

(A) 4 (B) 2

4
If secd = 4x and tanb = e (x #0) then the value

, 1
(:;1“8(){2 _X_g] is:

. 4 .
TR sech = 4x 3T tanh = e (x=0) &,
1
SEXZ—X—Z] FEAE :

1
D) 4

~_.
I | =

(C

He | =

(4) (B)

16

If cosec = 3x and cot 8 =

W o

, (x # Q) then the

|
value of 6 [X“ n ;J is:

. 3 "
If cosec 8 = 3x ¥ cot 6 = ;,[x;ﬁO)%‘,?ﬁ

2 ]' =
6[X“ __'ZJ A B
X

1
(D) 5

0 | b

1
(A) (B) 1 © 5

4
If cos = 4x and sin 8= — (x # 0), then the value
X

¢ 1
of (3 + — ) is:
(¢ + —7)is

, 1
7f% cosh = 4x 3T sin 6 = g (x;éO]%_‘,?ﬁ[X“JF;J
EREEREIEEN

1 1 1
(A) ®) 5 ©5 O

|~

18.

19,

20.

21.

22,

23.

24,

1
If cosec § = &+ X, then what is the value of

cosec O+ cot?

1
I cosec 6= —+ X%’,?ﬁ cosec 0 + cot BH HH

4x
T E?
(A) 3x (B)x
(C) 4x (D) 2x or 1/(2x)

1
If sec?d + tan?0 = 35, 07 <9 < 90° then (cosb +
sing) is equal to :
1
IR sec?d + tan2o = 35 .07 <8< 90°,d" (cosd +

sin®) @1 79 F7 &P

@ 9+62J€ ®) 2+3J§
© 1+3\/§ D) 1+6J5

sec'@ —tan'@ = 11, sinf + cosech =7
sec’B—tan*9= 11, sinb + cosecd = ? I T I

65 11
A) 15 Bl &g
(€ o (D) 1

If sec’® — sec*d = 3 then tan'f + tan%g = ?

g sec’ — sec?d = 3 8, 9 tan'd + tan20 = ?

(A) 2 (B) O

(€) 3 (D)1

If6 + 8 tanb = sec and 8 — 6 tand = k seco, then
what is the value of kK2 ?

I 6 + 8 tand = sech 21T 8 —6 tand = k secH &, 7
Ik AW FME ?

(A) 11 (B) 22

({C) 77 (D)g9

[f x = rsinAcosB, y = rsinAsinB and z = rcosA,
the find the value of x2 + y2 + 22

Ifg x = rsinAcosB, y = rsinAsinB and z = rcosA
T, A X2 + y2 + 22 I AE JI9 F A

(A) r*{cos’B + cos?A) (B) 2r*

(C) 3/2r? (D)

If a+ b tanb = sech, b — atanb = 3sech, a2 + h? =7
4fe a+ b tanb = secd, b— atand = 3sech ¥, 1l a? +
b =?

(A) 9

(C) 3sec?d

(B) 10
(D) 8tanZ?p
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25.

27.

28.

29,

30.

31.

Mother's Advance * Trigonometry

) tan A cotA
Solve it : 1 tan2A)* * (1+ cot#A)
tanA cotA
AR (a2 A)? * (1+ cot?A)?
(A) 2sinAcosA {B] sinA — cosA
(C) sinAcosA (D) (sinA + cosA)?

If 58110 - cosb = 1 and xsinb + cosd = 1 then the
value of 5x - 1 is:

7% 5sinb — cosd = 1 I xsinb + cosh = 1 T 5x -
1 =T A =41 30T 7
(A) 24
(€)1

(B) 19

() 0

Solve it : cosB(1 — tan8) + sinb(1 — cotb)
A ¢ cosB(1 — tanb) + sind(1 - coth)

(A) sinf + cosb {B)] sinb - cosb
(C)o (D) tan® + cotd

If sec®6 = tan*t + Stan*Osec’d + 1, then find the
value of ,/x* - y* is:

7fg sec’® = tan’d + 3tan'fsec’d + 1 %, at

JX* = v T O TR aeR ¥ 7
(A) 242 (B) 42
(C) 6 (D) 4

. 7 >
If sinB + cosb = P then what is sinf — cosd
equal to : h

7 . . ;

% 8ind + cosh = % %, 0 sin — cosb Frah s &7
A) O B 1
() (B
€1 (D) V2

If sin“0 — cos*0 — 3sinBb + 2 =0, 0° < 8 <90°, then
what is the value of 1 + secd + tanf 7

A sin?0 - cos*0 - 3sinf +2=0,0° <9< 90°, A 1
+ sech + tand = 7 TR B ?

A -1-J3 B)-1+/3
1+ /3 Dy1-.3
If 7sin?9 + 4cos?8 = 5, and 6 is in first quadrant

th hat is the val ¢ J3secH+tand
an what is the value o J2cott_ J3cosd

32,

33.

34.

35.

A 70?0 + 4cos?0 = 5 31 0 Tee wgatn H frem €, &

\./gsecﬁ+ta_nﬂ
-\Ecote—-ﬁcose G 2
(a) 2(v2-1) B) 2(1+V2)
(C) 342 (D) 42

If 1 +2tan®6 + 25inb.sec?d = % . 0°<B8<90° then

b
what is the value of & :
a-bh
Tfg 1 + 2tan*d + 2sind. sec?0 = % ,0°<0<90°%,
+b
272 memm?
a-b
(A) sinB (B) cosect
(C) cosb (D) sech

fcotd G|
The value of 2 - m,when0°<84
cotd —cosB

90°is equal to :

fcotd + cosd " g o
2 — m?ﬂﬂﬁmwﬁlﬁo <8<90
{A) 2 — sec - tanb (B) 2 + secO — tanb

(C] 2 — sech + tanb (D) 2 + sech + tanb

1+ cosB —sin?0
sinB(1+ cos @)

What is the value of

vJsec20 + cosec?d
tan® + cotd

,if0° <8 < 90°.

l+cosB—sin®g  jsec20 4 cosec?d

sin®(1+ cosb) tan® +cotd SRR
90° T A THH | TFaF Juen & ?
(A) cosect (B) cotb
(C) sech (D) tanb
If \/:1—(‘059 N \/(:050(:8—(:0[8 _ :l—r then the
14+ cos® cosecB+cotb  1+r
value of r is :
1-cos8 cosec—cotd 1-r
x = =7
\]1+ cos9 \/(‘050(‘8 +col8 1+r %’ A
BT
(A) sind (B) cosecd
(C) secd (D) cosd
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36.

37.

38.

39.

40.

41.

42,

Mother's Advance « Trigonometry

If x = asect + btanb and y = atanb + bsecb then
find the value of x* - y*?

Ifg x = asech + btand 3R y = atand + bsec 1l x* -
V2 ZR T T e |

(A) a2+ b? (B) VP + b
(C)a+b (D) a* - b?

If xsin®6 + ycos®8 =
1-2sin*Bcos*H
cosechzsech

x2 + yz =7

and xsinfd - ycosd = 0 then find

1-2sin?Bcos*0

Ifg xsin’6 + ycos’ = conccBeoch 3 xsing —
yeost = 0 1l x2 + y* &I 71 71 &L |

(4) 0 (B) 1

€) V3 (D) 4

cosec’A =49 + cot'A, then find 1 + sin“0 is:
qfE cosec’A =49 + cot' AT 1 + sinQ w1 =4 1T HL |

26 23
(A) 52 (B) 55
(© 742 (D) 443

The expresssion (cos®® + sin®d — 1){tan”0 + cot?0
+2] + lisequal to: [SSC CGL 2021

= (cos®® + sin®0 — 1)(tan?d + cot?0 + 2) + L 7=
44 feags auen g 7

(A) 1 (B) O

(€) -2
If cosec p +cosec? g = 1, then what is the value
of (cot* g -3 cot'" g +3 cot® g - cot® g)?

afs cosec § + cosec? g = 1%“,?I}F(cot12 o -3 cot”
0 +3cot® § - cot® e)wmw%?

(A)-2 (B) -1

(€0 (D)1

If sing + sin“p = 1, then what is the value of
[cos™ g+ 3 cosg+ 3 cos®p +cos®p- 1)?

If% sing + sin’g = 1%, @ {cosg+ 3 cos'"p+ 3
cos®p+ cos’p - 1)6mq1=rw%"?

(A)-1 (B)O

1 (D) 2

If sec?p - secg = 1, then what is the value of
(tan'?g - 3 tan'"g + 3 tan®g - tan’g)?

afg sec?g - secg = 1 %, @ (tan'2g - 3 tan'%g + 3
tan®p - tan®g) AR FNE ?

(A)-1 (B)O

(€)1 (D)2

(D)-1

13.

47.

18.

If {(cos® + sind) : (cosh — sind) = (.\/g+1):(.\/§—1),

0° < § < 90°, then what is the vélue of éecﬂ ?
=S (cosd + sind) : (cosb — sind) = (-\/§+1) : (\/5—1),
0° < 0 < 90° &, W sechd T HH FAEF 2

©) V2

W1 (B2 o) 22

. If 7 sin%0 + 3cos?0 = 4, 0° < § < 90°, then the

value of (tan® 26 + cosec? 20) is :
7§ 7sin0 + 3cos? =4, 0° < B < 90° g, df (tan2 20
+ cosec? 20) = HF FMNEFM ?

15

(A) 7 B) 5
13 13

(€) EY (D) y

If 35in?0 + 4cos - 4 =0, 0° < 8 < 90°, then the
value of (cosec?d + cot?) :

TfE 3sin“0 + dcosO@—4 = 0, 0° < § < 90° F 1 (cosec?®
+ cot?) T TR FFEE AW E 2 [SSC CGL 2021]

A (B) 254
(7 D 174

If2sing+ 15cos?p =7,0° <9 <9Q°, then what is
3—tand
2+ tan9
aft 2sing +15cos? g= 7,0“<9<90”€, Tt
3—-tan9
2+tan@

1 1 5 3
@y B ©F Dy
The value of the expression (cos®d +sin®d - 1) (tan’6 +
cot’f + 2)is;
= (Cos'0 + sin'9 - 1) (tan® + cot0 + = H ¥
form agean e 7

the value of

=T HHE 1 E 7

(A0 (B) -1
(G-3 (D)1
The value of

cos® @+ sin @+ 3sinBcos?d

cos ecBsec(sink + cos# —1)(sind + cosd + 1) is:

cos® @ +sin® @ + 3sin” @ cos® @

cosecfsecd(sind + cosd —1}(sind + cos g + 1)

T HH T4 Hiferg ?

(A1 (B) 3
1

(€ B} (D)2
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19,

50.

S1.

52.

S53.

54.

Mother's Advance * Trigonometry

Il cosed®d - cosec®® = 1 Lthen Lhe value of cosec™® +
sin"d - tanZl + sin%g is ;
A o830 - cosec®0 = 1%, T cosecd +sin'6 - Land +
$in20 =1 7 FE Fi:
(A)1 (B)0

1
D) 5
If secB + 50¢28 + 50078 = 1 then Lhe value of lan®d +
Btand + dtan'6 + dis:
afE secd + seciO + sec™® = 1 %, 1l tan®® + Btano +
Jtan'e + 3 I T TG
{A)0 (B)1
O (DY>
If cosecd + sech — /2 (cosecsech) = O then the

©)2

value of sind - cosb is:
IfE cosech + sech — /2 (cosecOsect) = 0 F, 1l sind
— cosB 1 HH F6
(A) O

(©) V2

If x and y are real number such that xcosd +
ysind = 8 and xsinb - ycost = 6 then the value of
(x+v)*—2xyis:

IfE x 3R y SrEafa e 8 TN § & 756 xcosh + ysing
= 8 3 xsind - ycosO = 6 %, T (x + y)* — 2xy F 97
Elkeas:

(B) 1

©) 5

(A) 7 (B) 12
(€) 10 (D) V12
1 1

The value of - ,0° < x <90°,
secx —tanx cosXx

is equal to:

1 1 -

- , 0°< X < 90°, T AN ATAL T

secx —tanx cosx

(A) 2secx {B) tanx

(C) 2 cosx (D) cotx

What is sin’d — cos’0 equal to for any real num-
ber 9?7
T AT W 0 % T sintd — coste TR IR

7 [CDS 2018 1]
(4) 1 (B) 1 - 2sin?6
(C) 2cos?t + 1 (D) 1 -2cos*9

o _ 2ztan® ] s
59. [fxsinf =y cosd = - tan?0’ then what 1s 4z%(x
+v3 equalto?
s xsing = _ 2ztan® 5 az(xe .
xsing = y cosd = - tan? © al 4z4(x* + v¥)
oo TR § 2
(A) (x*+y%)° (B) (x* - y*)*
(€) -y (D) (x*+y*)*
56. The value of expression (sin*d + cos*9 - 1) (tan6
+ cotd) is:
(sin*d + cos*® — 1) (tan® + cotd) 1 HH T 2
(A) sin26 (B) tan26
¢) -0 D) 2sind
© cosech (D) 2sin
57. The value of given expression
(1+ sin®)%+ (1 - sin 26)
(sec?@ —1)cos?0cosecd 15
(1+ sin8)2 + (1 - sin*p) .
(sec?0—1)cos?0cosech 1 N1 AUAE:
(A) 2sech(l + secd) (B) secB(1 + sing)
(C] 2(cosect + 1) (D) 2{1 + sech)
cos’B-sin®§ .
58. 1 osin®® is equal to :
cos’ B —sin® B S —
1-2sin?g ’ B
{A) cos*d — sin’0 (B) 1 + sin*Bcos®0
(C] 1 - 3sin*6cos?0 (D) 1 - sin*Bcos®0
------------- Answer----------
1. (© 2. () 3. (C) 4. (C) 5. (B)
6. (B 7. (D) 8. (4 9, (B) 10. (B
11. (&) 12, (A) 13.(A) 14. (B) 15. (C)
16. (A) 17.(Dy 18.(D) 19. (B) 20. (B
21. (© 22,(Dy 23.D) 24.(B 25.(4)
26. (D) 27.(C) 28.(B) 29.(B) 30.(Q
31. (B) 32.(B) 33.(C) 34.(B) 35.(D)
3. (D) 37.(B) 38.(A) 39.(C) 40. (D)
41. (B) 42.(C) 43.(D) 44.(C) 45.(A)
46. (B) 47.(C) 48.(C) 49.(A) 50.(C)
51. (A) 52.(C) 53.(B) 54.(D) 55.(B)
56. (C) 57.(C) 858.(D)
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1
L]
Solution
39 16 5.(B) secB + lanB =P
1. (C) secd +tanb=3.2 = 0°- 5 " i) 1 41
Multyplying by (sec8 — tand) in both sides of =  sech-tanb= E = 2sech = P
eq. (i)
_16 P P
(sech + tanf)(secH — tang) = 5 (sect — tang) = wos8= pr1 =sing = P+
[sec?d - tan2d] = 1
y [P2 +1 +1]
sec — tand = 16 e (i) cosech+1 P
By adding eq. (i) & (i) = cosecd-1 (p?+1 1
2 g= & + i — & pl -1 -
ST 5 T 16~ 80
= 2sech = 3.5125 2p
= =p
_ 3.5125 2
= secf= —— = 1.75625 6. (D) cosecB-cotd=m
— — ].
2. (C) secB-tand =P cosech + coth= —
1 m
secd + tanb = — 1
P 2cosecb=m + —
5 m
Dsech=p+ = = 2secd= b m 1
= 2sech =p = 2secl = = — 4
P = cosecd 5 T om
2p base 7. (D) Given
cos@ = p*+1" hyp. cosech — sinf =P sech — cosd =
using pyvthagorus theorem )
Perpendicular = P2 - 1 L —/———sinf=p —cosb=q
\ _ sin g cosd
" — 1 p+1 L )
=sinf= "3, 7 = cosecb= "3 1-8in”0 1-cos*0
P +1 P -1 —_—=p —
sin cosd

3. (C)

secH + tanf = 12.5

cos*0 = psing

sin*0 = qcosH

Multiplying both sides by (sect — tan#)
sec?d — tan?d = 12.5(secd — tanb)

[--sec?d —tan?0 = 1]
1 =12.5(sech - tanf)

Either, sect — tanf = ———

12.5
= sect — tanb = 0.08
4.(C) tand + secd = > =
JAC) tand + sech = <40
We know,
x+2
sec — tanb =
x-2
XxX—2 x+2
Add 2secb = +
x+2 x-2
_ oy 2 2
_ (x ),,+(X+2) Ccosg= X 4
x" -4 X*+4

cos?B

sin %@

sin 8 cosB

) cos*0  sin?p
2y — %

sinZd cos
p2q = cos’b

1
(p°q)3 = cos®

(pzq)% = cos %0
Such that

( qu) 3 =812 00000 e
Adding Eq. (i) and (ii)

(pa)s +(a?p)s =1 [sin0+ cosb = 1]
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8. (A) sinx +cosx= .2 sec’ 0 tan’® 8 ' .
Both sides divided by cosx 15. (C) 8 16 16 ) 16 (sec®d — tan“6) = 5
sin . COSX _ \/5 sinx 6 cosecd Y [0 oY
COSX COSX COSX 16.(a) 3 3
tanx + 1 = /o tanx 6 )
—((‘.059(.29—(‘.0t2 E!') = =
1=tanx (/2 — 1) 9 b3 ,
1 17.(D) - 1 [ (.‘059]2 N [ sind ]' 1
. X — = =
- ’ 4 4
tanx -1 X _ _1 16
J2+1 18.(D) cosechH =&+X (1)
tanx= (JE - 1) (\/5 n 1) cosecd +coth = ?
Let cosectb + cotb = y
tanx = Jj2 +1 1
cosech —cotf =
°. (B sind N coso _ 1 y
- B)= cosd sind cosd Dcosech = y + 1
= tanf+ 1= sec ) y
= sech-tang =1 y 1
sec +tanb=1 cosech = 2 + v (2
10.{B) cosb+sing=m ... i) 1= (2 Y
and sech + cosech =n 1)=(2)
1 1
1 1 L+X:Z+iz>y+_=2x+g—
= cosd sind 4x 2 2y ; ¥ ) .4
. smﬁ—i—t?osﬂzn v = onrg
cosbsinb 1
m _ = cosecH + cotd = 2xor ——
= — e — 2%
cos8sing
[--cosO + sind = m] from eq. (i) 19. (B)
b 20. (B)
= — = sinBcosd Je
n ) .'g
11.{A) Putg=45° ™
p=(2 -1 a=(y2 +1) 1
p+tpq-9q= sec?d — tan‘G = 1
(V2 -+ (2 -2 +1)-(/2 -1) sec’d +tan“d =11
= /2 -1+2-1- 3 -1 s 105
-1 tan=g = 9 1
cec? 0 ~ tan? o sind + cosecH
28 1o G
L et tang) < L C V6 V5 a0
= (sec®0 —tan®0) =7 21.(C) If sec'd — sec? = 3
sec’0(sec?p—-1)=3 [ sec?d - tan?0 = 1]
13.(A) (tan2 + 1)tan = 3
14.(B) Given tanA + cotA =2 tan’o + tan*g = 3
Squaring on both sides tan’e + tan*g = 3
(tanA + cotA)* = 4 22.[D) 6+ 8 tand = secé ... (i)
tan®A + cot”A + 2tancotA = 4 8-6tanf=ksecd ... (ii)
tan*A + cot*A+2x1=4 [--tanAcotA = 1] (i)? + (ii)?
tan?A + cot?tA=4-2=2 = 36 + 64tan®0 + 96tand = sec®d
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64 + 36tan?b - 96tand = k*sec?0
36(1 + tan?g) + 64(1 + tan*p) = sec?B(k? + 1)
36sec*d + 64sec?d = sec*9(k* + 1)
100sec?0 = sec*9(k* + 1)
k*=100-1=99
23.{D} Given, x =rsinAcosB,
¥ = rsinAsinB
and z=rcosA,
x* + y* + 2% = (rsinAcosB)? + (rsinAsinB)* +
{rcosA)?
= r’sin*Acos®B + r*sin*Asin®B + rcos®A
= r*sin*A({cos’B + sin”B) + r“cos’A
= r’sin®*A + r’cos?A [ sin®B + cos?B = 1]
= r*{sin?A + cos*A)
= r2
24, (B)= a® + h*tan?d + 2abtanf = sec®0
= b* + a’tan*0 - 2abtant = sec0

Add eq. (i) & (ii)

Luyudu

a?(1 + tan?0) + b?{1 + tan?6) = 10sec?o
) ) 10sec4d
a?+b?*= —— =10
sec?6
. tanA cotA
25.(A) Given, 11 tan2a): * {1+ cot*A)*
sin A cos A
__cosA n sin A
(sec QA)“J (cos ec"‘A)“J
= sinA cos’ A+ C?SA sin® A
cos A sin A
= sinA.cos’A + cosAsin®A
= ginA.cosA(cos® + sin“A)
= sinA.cosA [-- sin*A + cos?A= 1]

Ssind COSG 1

26. (D)= sinb SmB " sind

= cosecB+cotb=5

sin  cosf_ 1

and " U

sinf sind sinbd

= X = cosech - coth
cosec®f—cot*g =1

Gxx=1

1

= x= <
1 —
= 5><g—1—0

27.(C) Given, cosB(l —tanb) + sind(1 - coth)

nd ] cosd
= cosh|1- + sing|1——
cosd sind

cosB

e

@,

sin . .
= cosb — cosd + sin@ — sind —
COoSs S111

= cos0 — sinf + sinf — cosf=0

28.(B) We know that , sec®d = 1 + tan?0
sec®d = (1 + tan®0)*
= (1 + tan"® + 3tan“*9(1 + tang)
=1 + tan"g + 3tan“Osec?d

By comparision
XxX=0,y=2
Jxi-y* = 36 -4=32=-42
: ‘ N7
29.(B) Given, sing + cos = Y
On squaring both sides, we get
V7 2
(sind + cos®)* = | 5~
2
. ) 7
= sin“*g + cos*0 + 2sinbeosh = 2
] 7
= 1 + 2sinfcosd = 4
] 7
= 1 + 2sinfcosd = 4
. 7
= 2sinBcosb = i 1
. 3
= 2sinbeosh = 4

Now, (sinf - cosb)? = sin®0 + cos®0 — 2sinfcosb
3 4-3

1
= (sind - cos0)? = 2

{sind - cosd) = <

30.(C)
31.(B) 7sin*t + 4 - 4sin“g=>5
3sin%g = 1
. 1
sinf = \/5
=1,K= /3,A= J3-1= 2
52,
\/Eseceﬂane ‘/_ ‘/_

-\/Ecotﬁ chosﬂ J2.42 - \/_‘/_

N
2V2 2J§(2+-J§)

= m— :)2(-\/54-1)
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32.(8) 1+ 2sin0 2sin0 _a
cos20 cos20 b
l-sin”6+2sin”6+ 25inb _ a
1-sin=0 b
(l+ sin&l)2 a
(1-sind)(1+sin®) ~ b
1+sing  a
1-sinb b
1 a+hb
Sin® = “ b = cosect
33.(C)
o ” sin®0 + cos?6
cosB+ cos \ sin2? 2
34.(B) sin8(1+ cosb) %
cos  sinb
cosb
Sin 0 1 = cotd

T1—r

1-cos0
35.(D) (cosect — cotB) =

sin 6 T+r
[1—(:058}[1 - (‘058) [ CO8 0rd — (‘()LBJ 1-r
s5in 6 sinf = LcosecB+col8 ) 1+r
cosect 1
= = — =r=cosf
coLe r
36.(D) Given, x= asecd + btand & v = atand + bsec
%2 — yz =7

xX? - y* = (asecH + btan®)* - (atand + bsect)”
= a‘sec?d + b*tan?p + 2abtan.sech — a*tan?
- b*sec? — 2abtand.sect
= a’sec?d + b*tan?0 — a*tan’0 — b*sec?d
= a*(sec’d - tan“d) — b*(sec*d — tan?0)
x? — y*= [a*- b¥)(sec?h — tan*0)
X% — y*= (a*- b7 [- sec*d — tan?0 = 1]
37.B) xsinf=ycos8 ... i)
L.H.S.
xsing.sin'g + ycos'0
yecosd.sin'e + ycos®o
yeosfisin®d + ycos?'0)
yeosi(1 — 2sin”0cosd = 1 — 2sin“*Ocos?0 x
sinfcosb
ycosd = sinf.cosb=x
sooxP+ ye=gin?d + coste =1
38.(A) cosec’A-cot'A=49
(cosec?A + cot?A)(cosec?A— cot*A) =49
cosec?A + cot?A =49
cosecA —cot?A=1
2cosec?A = 50

cosec?A =25
A = 1 1+ sin2A 26
sin?A = o5 = sin’A = 52

39.(C)
40. (D) cosecd + cosec?d=1

cosecd+ 1+ cotd=1

cot’8 = - cosecd

{cot"8 - 3 cot"'0 + 3cot'o - cot')
{cosec’0 + cosecd)* =(1yY =1

$inB +sin’6 =1

$inf =1 - 50’0

$ing = cos%0 e (1)

{cos8 + 3¢os1%8 + 3c0s% + o0 - 1) =2
Put value cos’@ = sind

sin*0 + 35in°0 + 3sin'0 + sin"g - 1
(sin’0 + sinBy - 1

Egn. (1)

{(sin’6 + cos?8)’ -1

1-1=0

$0¢20 - sech =1

[s0c?0 =1 + Lan?0)]

T+ tan?f - secf =1

tan0 = secd

sec™d - 3sec’d + 3 sec'® - secd
(sec’ - secq)’

(1r=1

Cos@ + Sin® /3 +1

CosO— Sin® 3 -1
Using C & D

41. (B)

42. (C)

43.(D)

=— = Cotp = /3 = 0=30"

sing 1
7sin?*g + 3cos*8 =4
7sin®0 + 3(1 — sin?0) = 4
4sin?0
6

44.(C)

1
30°

4
tan®*60° + cosec?60°= 3 + 3

o)
= Sec § = Sec30° = ﬁor

45. (A)
46.(B) 2sin6 + 15cos*0 =7
= 2sinb + 15 - 15sin*6 =7
= 15s8in“0 - 2sinf -8 =0
, 4 4
= sind = — = tanb= —
5 3

Putting value of tanf in required equation

: [5)

3 _\3/) 1
2+4 [1()} 2
3 3

47.(C) (cos(_’ 9+ sin” 0 — 1) (tang 6+ cot” 6 + 2)

3—-tanB
2+tan®

2

_ [(Sin29+00329)3 -3@2&0329-1} {#J
sinBeosh

=-3
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(_cos2 8)3 + (sm" BJU + 3sin” Bcos’ @

4840

[(sinﬂ +cosb) - l}

sin@cos9

{(.‘(JS;’ 8+ s’ H] |:I:(:t)e!>4 g+ st —cosH e’ 8] +3 sin® @ oos? 9]

sin’ 0+ cas™ 0+ 2sintcns -1
a8 cos

cos' B+sin' B+ 2sin’ Beos® 9
1+2sinbBcosd—1

_ (e:os2 8 + sin’ 8)2 1
- T2

o)
49.{A) cosec®d (cosec’f - 1) =1
= cosec’d = tan“0

1  sin®@
sin*t  cos?0
c0s%0 = sin‘0
cosec’d + sin®0 — tan’d + sin“o
tan“d + cos’t — tan?6 + sin’6
=1
50.(C) secB(]l + sec?d) = 1 — sec?0
sech(2 + tan®0) = -tan?0
sec?0(4 + tan'd + 4tan?0) = tan'o
{1 +tan®6){4 + tan’d + 4tan’g) = tan*d
tan*d + 4 + 4tan“d + 4tan?0 + tan®o +
4tan?e = tan*d
tan®0 + 8tan*d + 4tan‘6+ 4 =-1

cosech + secf= /2 (cosecOsech)

teLl

LU el

51.(A)
cosecO+sec \/5

l

cosecsech
sind + cosb = /2

l

sin® — cosd = _VQ —(ﬁ)z =Q
S2.(C) = - [x+y)f-2xy =x*+y*
L (%2 + y¥)(sin®0 + cos®0) = g2 162 = 10

1
53.(B) As we know = secx —tanx =

Now, x=kecosect® ... (i)
v=ksecd ... {iii)
1 - tan?9 -
and z = k[ ] =k X
2tan9 s
X
X2 — yz % x2— yz
( . 231] ( 2xy J """ )

From eq. (ii) & (iii)
x% + y? = k?(cosec?d + sec?d)
= k?(tan®6 + cot®0 + 2)
= k?*(tané + cotd)*

|2 s e
= xX*+y?= kz[z-i-i] = k"‘[ix Yy ]
x ¥ _

x2y* x2y*
= (X2+y2) X (X2+y2)2 = X2+ y*

From Eq. (iv)

- Xzyz‘ X2 — y?
ZTAxr+y )\ 2xy

R b |
Xzyz X% _ yz 2 _ .
4 24 g2
[X“Y“J[ 2xy J )

= [X2 _ y2)2

sin® cosH
56.(C) (1 - 2sin®6cos®0 - 1) cos0 + Sind

sin<0 + cos“0
=  [-2sin®6cos®0)| — o

secX + tanx sinfcos @

So secx + tan X — sec X = tanx 0
54.(D) sin’® - cos™® =  —2sinfcosd= _ Zoosd

(sin?6)* — (cos*9)? cosech

= (sin?*0 + cos*0)(sin?*6 — cos®0) 57.(C) 1+ sin?0 + 2sin 6 + cos?0

[ a*=b*=(a+bja-b)] | 57 . 0057
=1 x (sin“d — cos?) tan’ x sin®
[-- sin?6 + cos*0 =1] ( )
=1 - cos*0 - cos*0 2{1+ sind )
L S B(1 +
[.-sin0 = 1 - cos0] = <inb 2cosecB(l + sind)
=1 - 2cos*0 = D{cosech + 1)
2 tall@ . 20 _ oy 2 . 4+ st b Y
55.(B) Let xsiné =y cosd = 270 —k 58.(D) c0s20 — sin B(Cos B+ sin” 9 + cos*Bsin 8)
) . 1-tan?0 cos 20 — sin*0
Taking xsing = y cos@ = 1 - 2s5in?dcos?0 + cos*Bsin?d
y = 1 - sin%dcos?0
= = =tanb ... (i)
X
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Trigonometry

(Part-1l |

|
Part-III
Exercise /3R Y2a]
2sin30° 1+ cos 30° 6. Find the value of tan?60° - tan®45° — cot230° +
The value of - ———— isequal to: 2sin230° + 3/4cosec?45°,
1+cos30°  sin30 tan?60° — tan®45° — cot?30° + 2sin?30° + 3/4
. cosec?45° M 1T i
2s8in 30° 1+C0$300’~h‘rﬂﬁ3‘|ﬁﬁl 53
1+ cos 30° s5in 307 (A) - ?3 (B)O
(A) 4 B)8 © 2 (D)1
(€) 4 - 2'\/5 D)6 - ‘/g 2sin?*g + 3 cos o
7. [Ifcoseca = Jo the value of

What is the value of 8./3 sin30°tan60° -
3cosD® + 3s1n?45° + 2co0s*30°.

8.3 sin30°tan60° — 3cosD° + 3sin?45° +
2¢0s230° F A @ T |

(A) 12 (B) 15
(<)o D)1

tan 45¢ 1+ sin45” h
1+ cosd45® cot45° TR

J2
(A) 3 - % (B) 2
2

(©3-272 ) -2

Find the value of :
508607 + 48ec?30° — tan ?45"
8in 2307 + cos 2307
=1 =1 71 @ -
5082607 + 45ec230° - tan 245
8in*30° + cos“30°

(A)1 (B) 2
49 67
€ 15 (D) 75

If tan%45° — cos?60° = x8in45°cos45°cot30°, then
find the value of %’
T tan?45° — cos*60° = xsind5°cos45°cot30°, 41
X’ T A TG F

J3 1 2

3
W5 B3 © 5 Dy

cosec?*ty + cot*ox
is:
. 2sin?mo + 3cos2w

cosecy = >, ql <Rl HIH
=i 2% cosec?n + cot %o
| =

o)

5 5 5
A B ©5 O

4 3
Etan2 60° + 3cos*30° — 28ec? 30° - 2 cot? 60°

TR
8 7 10 5
(A) 3 (B) = ©) 5 (D) o
The value of
sin® 30° + cos260° — sec 35°.8in 557 |
is equal
sec 607 + cosec 307
to:
sin® 30° + cos260° — sec 35°.8in 55¢
sec 60” + cosec 30%
el
1 1 1 1
(A) =5 (B) 3 (€ -3 (D) &

10. The value of

4tan230° + %sinQQOo + é cot 260" + sin 230", cos24.5°

sin 60", cos 307 - cos 607, s5in 30°

is:
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1 1 15. If xsin30° cosb60° = sindb cos4b, then the value
4tan?30% + —sin290° + — cot 260" + sin 230", cos245° +1
4 8 of = is :
sin60°. cos 307 - cos607, 85in 307 x-1
P A +1
AT T 2 7% xsin30° cos60° = sin4d5 cos45 % FHA
3 3 1 EIGkETe
A) 1- B) 4 C) 2— D] 3=
a1 ® © 25 (D)3, 1 B2
sin 45° - sin 30 (€)a (D)3
11. IfA= D —and _ _
cos45” + cos60 16. Ifsin 3x=cos(3x-45°%, 0° < 3x<90°, then xis
sec 457 — tan 45° _ equal to: .
B= cosecd5’ 1 cot45° then which one of the f% sin 3x = cos (3x-45°),0° « 3x < 90" & d xl
following is correct? I 1 =L ?
450 <in30 (A) 35° (B) 45°
Hfa A= T2 TS HRB= (€) 22.5° (D) 27.5°
cos45°+ cos60°
o o 69
seclS’ tand5! 4 it dm | 17, I tan(70° - 39) = cot(96 - 2807, then tan" *
cosecd5® + cot 45¢
7 cos(B-20%)= 7
Al A=B BJA>B >0 N 60
gc]] A<«B ED)] B«A<QO arg tan(70° - 30) = cot{99 - 280°) %, a1 tang +
= ey = o)
12. The value of tan® 48° - cosec? 42° + cosec (67° €os(0 = 20°) T AT I X
+0) — sec{23° - 8) is 343 23 1
tan? 48° - cosec® 42° + cosec (67° + 9) — sec(23° (A) 2 (B) 2 (€) V3 (D) NE
— 6) I | T/ IS |
(A) -1 (B) O (€)1 (D) -2 18. If0<0<90°, and sin (20 + 50°) = cos (40 + 167,
then what is the value of 9 {(in degrees) ?
13. The value of f2 0 <6 < 90° 3 sin(26 + 50°) = cos (49 + 16°) %,
sin23%cosb7" + sec 527 81n 38° T O FHF (AN H) AT F A
+c0823°sin67°+ cosecd2cos838° g - (A) 8° (B) 10°
cosec?20° —tan*70° (€) 12 D4
Sin?23%cosb7 + gec 527 sin 38° 19, If0o<8< 900, and SCCHW 0+ COS1 078 = 2, then
Y . . (secd + cosb) is equal to :
+cos23 Smff J;cosec;?roosSS T AT =T A O <6< 90° o sec'” + cos'T9 =2 %, A
L cosec®20° ~tan®/0 (sec + cosB) 1 |4 I Fifeg |
m_ [A) 2—107 (B) 1
(A) 4 (B) O .
C)3 D)2
(€) 3 (D) (C) 2 (D) 5
14. If4{cosec?57°-tan®*33°) — cos90° - y tan®66° tan?
1 1
v . 20. cos (A-B) = —and sin (A+B) = = lhen mini-
24 = 5 the value of y is: 2 2
- itive value of A-
7 4(cosec?57°~tan?33°) - cos90° - y tan®66° fum posiive vae o
1 1 -
V. . . cos (A-B) = - 3 sin (A+B) = — a9 A I ¥oidl
tan224=53,ﬂTy-_m"rﬂHS|ﬁ-_m'_{l 2 2
T TR T T E—
3 1 8 o o
@y B8 (©F ) 3 (A) 135 (B) 60
(<) 30° (DY 105°
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21.

22,

23.

24.

25.
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If tan{116) = cot(790), then what is the value of
sin?(69) + sec?(99) + cosec?(120)?
7% tan(116) = cot(76) ¥, 1 sin2(68) + sec?(96) +

cosec?(120) T A1 Ja Firod 2
L 23 - |
(A T3 6 © 12 O 12

If /2 sin(60° - ) = 1 where 0° < ¢ < 90°, then
the value of sin2¢ will he?

A J2sin(607 — o) = 1,0" < . < 90° %, 7 sin2a
T A 1 B 2
A)0 B 1

) ® 3 ;
If ¢os38 = sin (6 - 34%), then Lhe value of (sin38 - 3%)
is:

AfE cos36 = sin (6 - 34°) &, @ (5in30 - 3”) =1 91 =
Ead

1 J3
A0 B)1 - Dy —
A0 B ©; O
. xX*+yi+1 T
Sin%?g = ————, where § = — then the
2x 2

value of x - 2y is :

.. xX*+y*+1 ) T, .
4= — = = — 7 —
qfE Sin%g ox , T 9 z?ﬁﬁx 2y
HA T
(A)1 (B)-3
(€)a D)1+ 2

Which among the following is an irrational
quantity?

frafafaa & & =9t TF softs sem e ?

(A) tan30°tan60° (B) sin30°

(C) tan45° (D) cos30°

T
If p=sin?d + cos*Btor0 <6 < 5 then consider

the following statements :

T, . . o -
A 0<0< EEFWP=SH128+COS“8%‘,?IT'F'F|%1T@H
w2 W =R it

3 3 = = =
i. p can be less than Z’/ P. 2 TFAE TFAE |

ii. p can be more than 1./ p, 1 ¥ s7femm gl TR & |

Which of the above statements is/are
correct ?

STF HUEl H§ § FE-T8 T EE 7
(A) i Only (B) ii Only
(C) Bothiand i1 (D) Neither i nor ii

27.

28.

29.

Cosider the following inequalities :

Trtafiaes st (TAgaaaer) T = Fife .

i. sinl® < cos 57° {CDS-2021)
ii. cos60° > sind7°

Which of the above is/are correct?

Sugad | 9 -G wel 2 7

(A) i Only (B) ii Only

(C]) Both i and ii (D) Neither i nor i1

Consider the following statement:
ferfetfad e = fomm =1

1
i. sinb==x+ . is possible for some real value

ofx.

. r -
sind = x+ — , x % FF ARAEER god % g Ta E |
X

1
ii. cost=x+ —is possible for some real value
X

ofx.

cosh=x+ 1 , X 7 B aRata® god  fag sm F |
What of the al})(()ve statement is/are correct?
{A) 1 Only
(C) Both i and ii

(B) ii Only
(D) Neither i nor i1

Cosider the following statements :

Frreferiiad oAl o = )

i. The value of cos 61° + sin 29° cannot ex-
ceed 1.

cos 61° + sin 29° w AN 1 ¥ 1y 751 &1 T |
ii. The value oftan 23° —cot 67°isless than O.
23° —cot67° MATOAFAE |
Which of the above statements is/are correct?
TR B H A - L F |
(A) i Only (B) ii Only
(C) Both i and ii (D) Neither i nor ii

30. Consider the following statements :

Tr=fafas Fom R R Fia-

I. tanf increases faster than sin6 as 9 in-
creases. /0% qg1 T, sind & UL tand 750
T |

II. The value of sin® + cosd is always greater
than 1./sing + cosd ®1HH 9.9 1 9 SR MR |

Which of the statement(s) given above is/ are

correct?

(A) Onlyl

(C) Both] and Il

(B) Only II
(D) Neither I nor 1I
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32.

33.
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Ty
If COS[E] = p and cos 89.5° = ¢, then which

one of the following is correct?

?ﬂ%cos[%] = p 3R cos 89.5° = q & O F=ifwa 44

HTE T E ?

(A) pisclose to 0 and qis close to 1
(Bjp<q € p=qg
(D) pis close to 1 and q is close to O,

T

T
The value of 32cot? [ZJ - 8sec? [_

3
3] + 8cos

TE .
—|is:
6

7 T T
32cot? [ZJ - 8sec? [g] + 8cos® [g] Eakie ReTecn

qUE T ?

(A) J3 (B) 243
(C) 3 D) 3./3
T ) _ 515) _ 711:)
If K= Sm(ﬁ Sm(@ Sm(@ , then value
of K?

5 7
ﬂﬁK—sm[lnsj [lgj [lgj %l K &1 |9

TELE 7
ol MY,

@Y% B/

34. What is sin25°sin35°sec65°secS5° equal to?

35.

36.

sin25°sin35°sec65°sec55° FEETEIT ?
(a4 -1 (B) O
1

(€ 5

> D)1

If 4sin? 6 - 3 = 0 and 9 is acute, then what is
the value of (cot? § + tan*® 9)?

AfE 4sin? 6 - 3 = O T 6 FIRW E, T (cot? 6 + tan?
6) = AT B 2

(A) 2 (B)O
(C) 10/3 (D)6
,LLG, =3, where 0° <9 < 90° Lhen Uhe value
cot" B—cos” B
of Bis :
cos® 8 N
f——————5— =3 R ° <8 <9’ ¥, qoF AR
cot"8—cos 9
T i
(A) 50" {B) &))"
(C)30° (D) 45

37.  If2cos5’0+3sind =3, where 07 <8 <90° then what is
the value of sin® 29 + c05%0 + tan*28 + cosec’20 ?
At 200520 + 3sind = 3 T 0° < 6 < 90° &, T 5in226 +
C08%0 + Lan?26 + cosec26 T HE T ?
R B2
WD B ©F O
J3 1
38. Ifsin(A+B)= o and tan{A - B) = E , then
(2A + 3B) is equal to:
- \"Ig ) ]‘ =
afg sin(A + B) = 5 #tan(A-B)= = @ (2A+
3B) TR E —
(A) 120° (B) 135°
(C) 130° (D) 125°
39. Ifcos(A-B)= g and secA=2,0°<A090°,0°<
B €£90°, then what is the measure of B?
NG
=i cos{A - B) = % sisecA=2,0°<A90° 0°<
B<90° %, BT A FAME ?
(A) 90° (B) 30°
(C) 60° (D) 0°
40, If/3% A = 10°, what is the value of :
12sin3A + 5cos{5A - 57)
951'1‘1% - 4cos(5A+10°)
I | 91 E ?
642 +5 642 -5
A {o+212] ) fo-2.2)
642 +5 (9-22)
<) {9-242] P) (6y2+ 5]
------------- Answer----------
1. (D 2. (A) 3.(4) 4. (D) 5. (A)
6. (4 7. (D) 8.(Q) 9. (C) 10. (D)
11. (A) 12.(A) 13.(D) 14.(D) 15. (D)
16. (C) 17.(A) 18.(D) 19.(C) 20. (D)
21. (D) 22.(B) 23.(B) 24.(B) 25.(D)
26. (D) 27.(A) 28.D) 29.(A) 30.(4
31. (D 32. (D) 3 () 34.(D) 85 (C)
36. (B) 37.(C) 8.(B 39.(4 40.(C
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2. (A)

3. (A)

4. (D)

Mother's Advance * Trigonometry

1
L4
Solution
2sin 30° . 1+ cos 30° 12 5 V2
30° i e 5><[)+4><[ J—l*
1+ cos30 sin 30 _ 9 3 ()
2sin230° + (1 + cos 30°)? 1
sin30°(1 + cos 30°) ! 4
, 5><—+4><§—1_§+E .
2xi+(1+"§] - 1 4 3
= \ 15+64-12 67
;(H ‘f} T 12 T 12
: 5. [A) tan?*45° —cos?60° = xsind5°cos45°cot30°
1 (2+3) oAV A L g
+ - 2 =X .\/5 B 2 -
2 4 2+7+4J3 9+43
1x(2+.\/§) 2+3 243 %=§x\/§
2 2
_ 9443 2-43 . " _Bxds 3
2133 2_43 2J3  2x3 2
6. [A) tan*60° —tan*45° — cot*30° + 28in*30° + 3/4
_ 18 + 83 -9.3 -12 —6- 3 cosec?45° AR
4-3 .
1y 3 2
= (J3)7-2x 1-(-J§)2+2[5J + 5 (V2]
L 1 3
+ ]-+ p———] ln]
tan 45° Jr1+51r145°‘_ 1 N V2 —0—2—o+2xz+zx2
1+ cos45° cot 45° 1 1
v S35t =4 D)
=3- 57
R TS N (G s, L3
V241 2 \/5(-\}2+1) 2 2
2+2+1+2y2  5+2/2 _6-10+1+3 1010 _
= 2 2
V2(v2+1)  J2(V2+)
7. (D) cosecu = /0 =cosec45°
5+20) () ‘ w45
- \/5(\/5 4 1) X J2 (JE _ 1) 2sin®c.+ 3cos®0 _ 2sin”45°+ 3cos *45”
cosec®(t + cot®a  cosec?45" + cot 245"
_10+42-5/2-4 6-2 5 J2 1V 1V
- 2(2-1 - YTy 2 x +3x
(2-1) 2 2 ) L) =)
508260 + 4 sec*30° — tan ?45° (.\/E)Hl”
sin®30° + cos 230° -
[- sin“*0 + cos®g = 1]
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1 1 3 5 tan’48 - cosec?42° + 0
2x +3x 1+ 5 tan“{90 - 42] — cosec?42°
2 2 2 _2_5 1.2 1242 — 240 = -1
= 1 =—3 ~373%3 6 co - cosec
2+ [cosec?t - cot? = 1]
4 5 13.(D)
8.(C) 3 tan’60° + 3cos?30° - 25ec230° - 1 cot?60° 14.(D) 4{cosec?57° — tan®33°) — cos90° — ¥ tan® +
2 2 2 66° tan” 24 = z
4 3 NEY 2 3 1 2
= _(ﬁ) +3 —| 2| —=| ——x|—
3 2 J3 J_ 4{cosec? 57 - tan?(90° - 57°)) - ¥ tan? 66°
.. 9.8, 1 _48+27-32-3 tanz(go%(ie):%
4 3 4 12 y
4{cosec®S1°— cot?57°) - vy tan®66° cot>66° =
75-35 40 10 2
— _ e = y
12 12 3 Hl)—y-= 5
12 1V
[—j +[—j — Cosec 55° 8in55° 4= 3y _8
9.4C) 2/ \2 2 7Y 3
2+2
Lol 11
1+1—l 15.(B) X X 2)(2—\/5 \/E
A 1 _ _l
4 2%y 8 x 1
10. (D) Sin(A - B) = Sin(60° — 30°) 4 2
1 x=2
= 5in30° = — 16. [C) 3x+3x-45°=90
2 6x = 135°
4+1+1X1+1X X=22.5:_ .
atatgX3t 4 17. (A) 68—2010 =90
60
= tan— +cos(60-20°)
4,1,8 °
3 24 8 324149 y 42 7 = tanbdb0® + cos30°
= _— = — - — = —
1 24 12 2 B 303
= Wty T
=3= 18.(D) sin (29 + 50 ) = cos (46 + 167)
= (20 + 50°) + (40 + 16°) = 90°
11.{A) We have, = 60+ 66°=950°
1 1 =60 =24"°
in45° - sin 30 5 2 _ =0=4
_ Sin#Sosind0 G 2 2 V2-1 | 19
cos45° + cos60° iJrl J24+1 200D N 1
22 (D) cos (A-B) =
—>A-B=60°... (i)
. 0 5 1
_ 5604250 tan44550 . B- ﬁ 1 sin (A+B) = 5
cosef + cot 2+1 L A+B= 150°.. (i)
Hence A=B By equation (i) + (ii)
12.{A) We know that oA =
cosec (90— 0) = sech
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A= 105°
21.{D) tan(119) = cot(79)
= 116+79 = 90°
= 189 = 90°
= g =5°

= sin*(69) + sec?*(98) + cosec? (120)
= 5in*30° + sec? (45°) + cosec?(B60°)

- G (]

_lo,.8 3+24+16 43
T4 3 12 T 12

22.(B) 2 sin(60°—q) = 1

sin(60 -q) = %

sin(60 - o) = sind5°
60 -0 = 45°
o = 15°
. ] 1
sin2¢ = sin30° = 2
23.(B) sin(90 - 30) = sin(d - 34°)
90-30=0-34

124 =46
_ 124
b=
6=31°
sin(36 - 3°) = sin(93° - 3°) = sin90° =
24 A - 28: ﬂ
J{A) sin 2
2 2 -
o Xyl [ sin 90° = 1]
2x
= x*+yi+1=2x
= x-2x+1+y*= 0
= (x-1)+y? =0
then x-1=0x=1
andy=0 = x-2y=1
25.(D)

26.(D) p = sin?8 + cos*d
= 1 - cos?d + cos'B
= 1 - cos?d(1 — cos’0)
= 1 - cos®*Bsin®0
B sin 220
T4
=1,ife<0°

23 if o <45°
=2 <

27.(A) only 1
i. sinl°® < cos 57°
8inl® < cosh7° = cos89° < cosh7”
ii. cos 60° > sinb7°
= cos60® > cosd3”

correct
incorrect

1
28.(D) sinb=x+ <

-1 <sinb <1

cosd

O<cosb <1

for any value of x both statement is not

satisfied

(D) Neither i or nor ii.

Statement — (i)

cos 61° + sin 29°

= 2 5in29°

sin 29° Is less 0.5

Statement (i) is correct

Statement — (ii)

tan 23° - cot 67°

tan 23° — tan 23°=0

Statement (ii) is wrong.

30. (A) Only statement | is correct as tand in-
creases faster than sin9 as 6 increases while
Statement II is wrong as the value of sinb +
cosO is not always greater than I. [t may also
be equal to 1.

31. (D) We know that the value of cosb is decreas-

ing from O to 90°.

29.(A)

Ly
cos[—] > COSK0. 5"

3 = p>q

1Y
Also, COS(E) is close to 1 and cosg89.5° is

close to O

T

n n
32. (D) We have, 32cot* [ZJ —8sec? [g} + 8cos® (g]

ol
=32.(1)-8.27+8.| 5

343
=02—8.[4]+8.?‘/_ =32-32+ 3,3 =33

33. (C)
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34. (D) sin25°sin35°sec65°sech5”
1 1

cos65° cos55°

= 5in25°.8in35°.

1

= 5in25°.8in35°. cos(90 _ 250) . cos(90 - 350)

1
sin 25° " gin 35*

= sin25°.5in35°. =1

35. (C) 4sin® -3 =0 sing = %‘)
1Y = 10
cot?® + tan?Q = {EJ +(\/§) =5
o2 in‘o
36. 056 .o HY g
(B) cos2 8 24 =3 1-sin*@
— 05
sin® @

f:zzg =3 = tan*9=3 = tanf= fn
6=60"

2cos?9 + 3sind = 3

2 -2 sin*0 + 3 sinf =3
= 2 sin*0-3sind+1=0
=0=30°

= sin?60 + co0s*30 + tan*60 + cosec?60

37.(C) 0<8<90

33 4 3 4 9+18+8 35
—+—+3t- = A+ == —
4 4 3 2 3 6 6
38.(B)A+B=60° A-B=30°
=A=45° B=15°
=2A+ 3B =2 (45%) + 3(15%)
=90 +45=135
39.14)
40.(C)
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Trigonometry

(Part-IV ]

|
Part-IV
Exercise /3
What is the value of tan(315°)? 8. Find the value of sin120°sin240°gin270°
(315°%)
tan(315°) & 7 1% ? sin 120°sin240°sin270° =1 A G i |
(A)-1/8 (B)-1/2
A) 1 B)-1 0~ (D) = (C)3/4 (D)1/8
(A) (B) - € 5 (D 72
) 7w . ®m . 3m _ bE;
Value of cos(—-780°) is ........ . 9. Find the value of Sin— - sin 7 sin - - sin =~
cos(-780°) =AM ... Fl " 3 5
_ ./ . ® _ 3n . 5m X
(A) \/5/2 (B) _\f% © % (D) _12 SststmenTEHWEWWI
. 1 1 1 3
Solve cosec1500° is eqlial to: (A) 4 (B) 3 (<) 16 (D) 16
cosec1500° =R AF A L |
2 2J3 ; 3 (cos39°
(A) _ﬁ (B)-1 (C) 2 (D) 3 10. What is the value of 2 \sin51°) ~
Yo L) P 2 o =7
What is the value of tan(1125°)? VSin®39° +sin?51° = ¢
tan(1125°) F A FME ? 3 [cos39° — . Y
(A)1 (B)-1 (C) 0 (D) oo 7 lsin51°) ~ Jsin239° + sin251% * T HA I1 F |
1" &> (B> ()0 (D) Both(A)&(B)
- — 0
If sec21 2 % then value of sec68.5° is: 2 2
1" g 11 5in37° 2tan49” 5 11° 310 45°
qﬁ SEC21§ =; ?ﬁ S€C68‘5°Wqﬁmaﬁ | * cos53° cotd1* h (COt -cot -cot :
A P B q cot59°.cot79°) + 3 [Sinz?6-5 +sin? %] )
) Jore B o | m
. . sin 37° 2tan49* S(cot] 1°.cotd1° cotds®
(C) 1P (D) C-p” cos 537 cotalr ~ lcotll’.cot3l”.cotds”,
4 p [ 31‘5]
° ° 5in276.5+ sin?— &
If cot52° = b, then sin38° is equal to. CotS9°.cot797) + 3 40 ) FHAE
TqfE cot52° = b ¥, a1 sin38° &k /e’ g 7 (A) 1 (B)O
— (€) -1 (D)2
b
(A) Vb (B) - 12. The value of

C)—b {D) None of these
tan7°. tanl1°. tan23°. tan30°. tan45°. tanb7° .
tan79°. tan83° =7

I A 1T L

1 2
awva BF ©OfF

tanl3® tan37".tan45°. tan 53".tan77°
2cosec’60°(cos*60° - 3cos60° + 2)

tanl3® tan37°.tan45°.tan 53°. tan 77"

2cosec?60°(cos?607 - 3cos 607 + 2) FATE
3 1
(A) 2 (B) 1 () 5 (D) 5
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13. solveit:cosl18° +cosl62° +5inl126° + sin234°
A M : cos18° + cos162° + sin126° + sin234°
() 2 B)1
(C) -2 (D)o

14. What is the value of

4tan?*30 +sin?30cos?45 + sec?48 — cot?42
cos37sin53+sin37cos53 +tanl8tan 72

4tan?30 + sin?30co0s245 + sec?48 - cot?42
cos37sin53 + sin37 cos53 + tan18tan’72

HHA F R ?
35 35 59 49
(A) 24 (B) a3 (€) 8 (D) 24

15. What is the value of

3(cot 247 — sec 243) — Q(ta_n 233 —cos 60267)
cosec"‘(68+ E!') —ta_n(9+61) —tan2(22—8) +cot(29 —9)

3{cot?47 - sec?43) - 2(tan?23 — cos ec?67)
cosec?(68+ 6) —tan(B+61) — tan>(22 - ) + cot(29 — )

=hl HH =41 817 7
(A)O B)S
(C) 1 (D) -1

16. solveit: sin780°sin480° + cos120°s8in30°
T T : sin780°sin480° + cos120°sin30°

19,

20.

21.

maé the value o o855
tan495° ] T 04 |

cot855% A

1
(A)-1 B) 1 < J3 D Nz
sin52°+2+sin“38° |

The value of - 3 51 acos?a7” >

sin“52°+2+sin”38° Wﬂ'ﬁ%’lﬁ'ﬁﬁl
4¢08243°- 5+ 4cos 47° '

A3 B l C —l Dy -3
(A)3 (B) 3 (<€) 3 (D)
What is the value of

tan? 25° t?a5°

2 =« +2 tan20°tan45°tan70°?

2 o + 2 o
cosec 65 sec” 65

tan®25°  cot® 25°

2 2
cosec 65" sec” 65°

+2 tan20°tangdb°tan’70°

HHA FE ?
(A) 1 B)2
)3 (D) 4

cos780°+ 511 1950° + sec1200° _

A)2/3 By1/3 :
EC]] o/ ED)] 1§2 22 an300° + cosec510° —cota70e 15 cqual to:
sin1080% - tan 225 — cos 1207 sin150% ) cos 7807+ 8in1950% + sec1200° S ﬁ >
17. tan135° + cot 270° 15 tan 300° + cosec510° - cot270°
equal to; AT T ?
5in1080° - tan 225° - c0s120°sin150° _ (A) J3+2 (B) V3-2
tan135° + cot 270" (€yo (D) None of these
A H | 23. What is the value of secl12® sinl2° tan38°
4 3 1 tan78° tan52°?
(A -3 B 5 © 7 (D) 1 sec12° sinl12° tan38° tan78° tan52° F AT FNE ?
(A)1 (B)3
18. The value of the expression (€ 1/2 (D)3/2
cot (30"—8) —sec (60°—8) +cosec (30°+8) —tan (60°+9) . 24, The value of
is
in8s5° 957+ 35° 55° fim 2O3AQ ‘o e
SHEeesee ORI EesEe { S 2240 8 266 ~+8in*61° + cos61sin 29"}
cot (30"—8) —Sec(60°—8) +cosec(30°+8) —tarl(60°+9) o8 *24° + cos %06
s1in85°cosec®5°tcos35%cosecH s’ 1s equal to: . . .
S — o1 qF FAfafea § 9 feas st g ?
) (A) 2 (B)3
(A) 0 (B) 1 €)1 (D)0
(C) 2 (D) Undifine
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25. What is

27.

28.

29.

Mother's Advance * Trigonometry

cos2(45%+ 0) + cos?(45° - 9)

tan (607 + 8) tan(30° - 8) equal to ?
cos?(45°+ ) + cos*(45°-6) .
tan (60° + 8) tan (30° — 8) rEFE T § 2
[A) -1 (B) O
€1 (D) 2
The value of

Sin(78%+¢) - cos(12° - ¢) + (lan” 707 - cosec* 20°)

SN 23° Co8 657 + 08 25°5in 65°

is :

sin(78°+ ¢) - cos(12° - ¢) + (tan” 70° - cosec’ 20°)
Sin 25705 65° + 05 257 51N 657

7

=T
(A)
(€)

V3

(B)-1
-2 Mo

1
If cosec39” = x, then the value of ——_——
cosec 31

1 .
1

sin?39° + tan*51° -

A% cosec39® = x &, @ + 8in*39° +

N*51° — e T Y
o SL[]2 Al%s Ul.,l 297 ) :

» B i

[C) 1-x* (D)X2_1

If tan 2A = cot(A— 18°) and 2A is .... then find
the value of ‘A’

7 tan 2A = cot{A - 18°) € SR 2A TR A FME, T
‘A’ oI HIF TG I |
(A) 36°

(C) 28°

(B) 24°

(D) 18°

Ifx = sech7°, then cot?33° + 8in?57° + sin?33° +
cosec?d7° cos?33° + sec?33° sin?57° is equal to:
7% x = sec57° ¥, A cot?33° + sin?57° + sin?33° +
cosec?57° c0s233° + sec233° sin?57° ..... F ATAT
1

(A) x? + 2 (B) 2x2 + 1
, 1
(C) x2 + 1 (D) =7

30. The value of (tan51°cot39° — sec51°cosec39”)
+ cot?54° + (sin*1° + sin“3” + sin*5° ... ....... +
8in*89°) — sec*36° is :

{tan>1°cot39° - sec51°cosec39®) + cot?54° +
(sin?1° + sin*3° + sin“*5” ............. + 8in*89°) -
sec236° T AW 9 F-

1 1
(420,  (B21 (C) 22, (D)22

31. What is the value of tan 1° tan 2°tan 3° .......
tan 89° 7
tan 1° tan 2°tan 3° ....... tan 89° & HH F T ?
(A) O (B) 1
(€) 2 (D) o=

32. What is cotl1°cot23°cotd5°cotb7°cot89° equal
to?
cot1°cot23°cot45°cot6 7°cot89° TR auan ¥ ?
(A) 0 (B) 1
C 8 D =
© 3 (D)

33. What is the value of sin*15° + sin?20° + sin*25°
. A + 8in%75°7
sin?l5° + sin?20° + sin?25° + ... + sin?75° W
AAFNE ?

(A) tan*l5° +tan?20° + tan“25° + ... + tan?*75°
(B) cos?15° + cos?20° + cos*25" + ... + cos?75°
(C) cot?15° + cot*20" + cot?25° + ... + cot?75°
(D) sec?15° + sec?20” + sec®25° + ... + sec*75°

34. What is the value of cosl®cos2® cos3® ...
cos99°?
cosl®cos2® cos3® ... cos99° AR FME ?

1
A) (B) O (€)1 (D) 2

35. The value of sin®5° + sin?10° + sin?15° + .....
s5in?90° is ;
sin®5° + sin?10° + sin?15° + ... sin*90° = 9
77
(A)9 ®1% ©s O

36. The value of cosec?67° + sec?h7° — cot?33° -

tan®23° is :
cosec?67° + sec?57° - cot?33° - tan?23° | HF
FNE?

(A) 242 (B)2
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37. What is the value of tan24°.tan48°.tan42°.

. . 11 21
tan66 ag P = tan(—?], q= tan(T] A r =
tan24° tan48° tan42° tan66° A E-

(A) 0 (B) 1 283nY | .
() 1/2 (D) 2 cot| —¢ At A A FA- TR EaE?
38. What is the value of expression I. The value of p x ris 2.
(tanD’.tanl1°.tan2°.tan3° tan3” .......... tan&9°) II. p,qandr are in GP
frtafEs = (expression) F AR FE ? Select the correct answer using the code given
(tan0°.tan1°.tan2° tan3°.tan3° .......... tan89°) below: .
(A) 0 (B) 1 Ao H H WeT 1S o == S
C)2 (D)1/2 (A) Only [ (B) Only 1
(C) Both I and II (D) Neither [ nor I1
11n 21n
39. If P=tan| "7~ ], q=tan| 7~ | and r = 40. solveit: cos5® + cos24° + cosl75° + cos204° +
cos300°
2837{ - o o o o
cot [TJ then which of the following is/are T R : cos” 4 ggRA” + cos175GR0s204" +
cos300°
correct? (A)1/2 (B) 1
(C)-1/2 (Dyo
ANSWER
1. (B 2. (C) 3. (D) 4. (A) 5. (B) 21. (€ 22.(A) 23.(A) 24.(3) 25. (O
6. (D) 7. (B) 8.(C) 9. (A 10. (A 26. (B) 27.(D) 28.(A) 29.(A) 30,4
11. (A 12. (D) 13.(Dy 14.(C) 15.(D) 31. (B 32.(B) 33.(B) 34.(B 35.(B
16. (D) 17.(B) 18.(A) 19.(A) 20. (D) 36. (B) 37.(B) 38.(4) 39.(B) 40.(4)
&
Solution
1. (B) Given, tan(315°) = tan(360° — 45°) q
= —tal‘l45° [ - tan(3600 — 9] = —tal‘l@] Sec68_5° = " "
=_1 AV il o
2. [C) Cos(-780°) = Cos780° [--Cos(-8)=Cos8] | 6 (D) . . . . . .
=Cos [2 % 360° + 600] 7. (B) tan7 toanllﬂl:an23 tan30°.tand 5% tanb7
1 Atan79°.tan83
= Cos60° = ~ 1 1
3. (D) = cosec(l5007 Lxdxlxdx BB
= cosec(4 x 360° + 60°) 8. (C) Given, sinl20°sin240°sin270°
2 23 = sin(90° + 30°)sin(180° + 60°)sin(180° + 90°)
= cosecb’® = E =3 = cos30 .(—Sln60 J(—sin90°)
4, (A) Given, tan(1125°) J3 ¥3) T
= tan(3 x 360° + 45°) = 5 X5 <=y
= tan45° [ --tan(n x 360° +9) = tan@] ’
=1 9, (A) Given 51'117—]1:sinEsin:s—ﬂSins—]rE
5. (B) Given that ’ S 477747 4 4
[ 311:] . T, 3:; [ J
=sin|nt+— |sin—sin—sin| g+ —
4 47 4
y
0 0t o7 3ny . m ., 31n L
q* p =| —gin=> P ain2t| —gine
Sec211 _9q v [ sin ]S]II4S]11 1 [ s1n4j
p
3 L 3n b
I _Sln—Slﬂzslﬂ—S].ﬂ—
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. Ty . T, Ty . T
=sin| t—— |sin—sin| g— = |[sin—
[ 4] 4 [ 4J 4

... m . T . =N
= 58111 — 8111 — S11] — Sl —
474

4 4
1 1 1 1 1
ZEXEXEX—QZZ
10.(4) S coss8” _ Jsin#39° +sin*51°
2 sinb51°
3 cos39¢
= 5 Smaoc Jsin?39° + cos?39°
IR
2 2
11.{A) 1+2-5(cotll®.cot31°.cotd45° cotb9°.cot79°)

+ 3(sin*76.5° + sin“13.5°)
=1+2-5+3=

tanl3°. tan 37" tan45". tan>3". tan 77"

12.(D) 2cos ec”60°(_cos *60°-3cos60"+ 2)
- 1 1 _1
2xi‘[l—§+2} 8><3
34 2 3 4

13.(D) cos18°+c0s162° + 8in126° + sin234°
=cos18° +cos(180° — 18°) + sinl126° + sin(360°

126°)

cosl8° + [(—cosl8%) + (sinl26°) + (—sin 126°)

cos18° —cos18° + 5in126° —s5in126°

=0
4xl+lxl+1
14.(C) 3 4 2
1+1
[ cosBsin(90 —8) = cos?8]
[ sec?8= cosec?(90 -0)
tan@.tan(90 - §) = 1]
4 1
+_+1 32+3+24 59
3 8 -DEreret 97
) 48 48
3x(-1)-2(-1 -1
15.0) (-1 -2(-1) _

sec?(22-6)-tan2(22-0) — 7
~tan(0+61)+ tan(61+8)
16.(D) sin780°sin480° + cos120°sin30°
=sin{2 x 360° x 60°)sin(360° + 120°) + cos120°
sin30°
= 5in60°sin(120)° + cos120°sin30°
sin60°sin(90° + 30°) + cos(90° + 30°)sin30°
sin60°cos30° - sin30°sin30°
R 1,8 1
2 2747 4

*

ro‘&
b | =

1 2
T2 4

17. (B)
sin(90°x12) ~tan (180°+45°) —cos(90°+30°) sin {90°+60°)

tan (180°-45°) +cot {180°+90°)

v 1
i 1 ] R
- -1+0 -1 4
18. (A)
tan (60°+9) —cosec (30°+8) +cosec (30°+9) —tan (60°+9)
coa5”secd”+cos35%sec3D”

= 9:0
2

19. (A)= tan495° = tan (360° + 135°) = -1
and cot855° = cot(720° + 135°) =-1

tan495° -1
cot855° -1

sin® 32 + 2+ sin” 38°

Jeost 43— 5+ 4 cos? 47°

= =1

20. O)

sin® 32+ cos® 52 +2 142
= 4cos? 43+sin?43)-5 = 43

= _q

tan®25
cosec’65°  sec

cot? 25
oo+ 2lan20° land5 lan70)”
tan’ 65

sec'65°

21. (O)

tan®25
sec’25%

sin“ 25  &in®65
cos” 25 4 £os” 65 +0
1 1
cos® 25  cos 65
sin®25 + ¢os?25+2 =73

22, (A)
23.{A) secllsinl2tan38tan78tanb2

sinl2

o512 cot (90 - 38)tan7 8tan5?2

tanl2cot52tan’78tanb52
cot{90 - 12)cotb2tan’78tanb2
cot78cot 52 tan 78 tan52 =1

sin” 24 + cos” 24
sin® 66 + cos® 66
= ! +1=2
1
cos%(45° + 8]+ cos?{45% - 8)
tan (60° + 6) tan (30° — 6)

24.(A) +sin?61 + cos?61

25. (C)

cos?(45 +0)+sin?{45+ 0)
tan (60 + 6)cot {60 + 9)

1
—-=1
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sin(78° + ) - sin({78° + ¢0) + tan® 70° — sec” 70°

26.(B = -
(B) sin® 25° + cos? 25°
1
1 L ) . .
27.(DY ——-——- + s5in*39" + tan’51"
cosec 31
1
sin” 51°.s0¢” 39°
= sin®1" + c¢o0s®31° +  lan®1”

1
sin® 51°%. cosec?51°
1+ tan®1° -1
=tan=31
= cosecdv” = x,

tan317= [y _1 = tan’31°= (-\fxz - 1)_ =(x*-1)

28.(A) tan 2A = cot{A - 18°)
cot{90 - 2A) = cot (A - 18°)
90°-2A=A-18° [ -- cot{90° —8) = tanb]
108°=3A
A=36°
X = sech7’
cot?33° + 5in257 + &in*33 + cosec?57.cos233
+ sec33.8in*57

secd1® =x

29.(A)

. x*-1 1
X+l ——t—+ X——+—X
=x%+2
1
30.(A) (tan?51°-sec?51°) + tan®36° - sec®36° + 22 2

1 1
=-1-1+ 222_ 202
31.(B) tan 1°-tan 89°=tan 1°-cot1°=1
similarly,
tan 2° -tan 88° =tan 2°- cot 2° =1
tan 3°-tan 87°=tan 3°- cot 3° =1
hence the equation will reduce to tan 45°
=1
32.(B) cotl®cot23°cotd5°cot67°cotd9°

cotl®.tan(90° - 23°)cotd45°coth7°.tan (90° - 89°)

[+ tan (90° - 8) = cotd]
cotl®.tanb7°.cotd5°.cotb7°.tan 1° = cot43°

[ tan8.cotb = 1]

=1 [-- cotd5® = 1]

33. (B) sin*15° + sin“20° + sin*25° + ._..._.. + 5in?75°

=gin?(90° — 75°) + sin?(90° - 70°) + ..... +

sin%{90° - 15°)

=cos?75" + cos?70°+ ... + cog?15°
34.(B) - c0s90°=0

. cosl’cos2® cosd® ..., cos99°=0
35.(B)
36.(B) cosec?67° + sec?37° - cot?33° —tan?23°

= cosec}{90° - 23°) + 5ec?(90° - 33°) —cot?33°
—tan®23°

= 5ec?23° + cosec®33° — cot?33° - tan®23°
=1+ tan*23° + 1 + cot*33° — cot*33° — tan*23°
[~ 1+ tan?0 = sec?d and 1+cot*d = cosec?d)]
=2

37.[B) tan24°.tan48".tand2°.tan66°
= tan24°.tan48°.tan(90° - 48°).tan(90° - 24°)
= tan24°.tan48°.cotd 8°.cot24°

{-- tan(90° - 8) = cotb]
=1

38.(A) -rtan0° =
s tan0 tanl® tan2°.tan3’. tan3’... tan89°= 0

39. (B)

40.(A) cosd® +cos24° + cosl75° + c0s204° + cos300°
= co8b” + cos24” + cos(180° - 5°) + cos (180° +
24°) + cos(270° - 30°)
= cos5® + cos24° - cosb® — cos24° + 5in30°

= gin30° = 5
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Trigonometry

( Part-V |

|
Part-V
Exercise /3R Y2a]

What is the value of sin20°sin45°sin50° +
cos45°cos20°cosb0° is:

sin20°sin45°sinb0° + cosd45°cos20°cos50° =Hl HH

T SHiToT:

2 1
If sinA = \/—g and cosB = ﬁ,whereAandB
are acute angels what is A + B equal to?
2 1 .
A sinA = NG T cosB = m,mAafr{Bwfr

FIME G A+ B AA fedE a8 7

(A) 135° (B) 90°
(C) 75° (D) 60°
i 4 +sec20”
What is the value of —————
cosec20
4 + sec20° -
“cosecze T T W ST
(A) tan30° (B) tan60°
(C)1 (D) sin60°
l1-sin A i
If tan?B = ————— then what is the value of A
l1+sin A
+2B="7
1-sinA
A% tan®B = ———— & @ A + 2B T HE 19 S |
l+sinA

(&) B% (©% D%

What is the value of co0s35°s1n80° +
cos35°8inl10°:
c0855°sin80° + cos35°sin10° T AH T FITTE-

(A) V3 (B) g (C) %sm35° (D) None

6.

10.

11.

(sinx.cosy + cosx.siny)(sinx.cosy — cosx.siny) =7
(sinx.cosy + cosx.siny)(sinx.cosy — cosx. siny) =h
T J1d hieu-

(A) cos®y — cos®x (B) cos®x — siny

(C) sin®x - cos?y (D) sin’y - sinx

What is the value of [(sin 59° cog 31° + cos 39°

sin 31°) = (cos 20° cos 25° — sin 20° gin 25°)]?
[(sin 39° cos 31° + cos 59° sin 31°) + (cos 20°
cos 25° - sin 20° sin 25°)] %1 HA 1 F 7
a =
&) 75 ®Bp OB D2
sin{x+ b tanx
IfM - 2% ,thenwhat is equal to,
sin{x-y}] a-b tany
sin(x+ vy b . tanx
Q - are 7, @ = °1 s
sin(x-y) a-h tany
A T ?
a b a+b a-b
% BV O O

What is the value of cos (90 - B) sin (C - A) +
sin (90 + A) cos (B + C) — sin (90 - C] cos
(A+B)?

cos (90-B) sin (C-A) + sin (90 + A) cos (B + ()
- sin (90 -C) cos (A+ B) T AR TN ?

(A) 1 (Bjsin(A+B-C)
{C)lcos (B +C-A) (Dyo

tan70° is equal to:
tan70° I A F4 FIfsu-

(A) 2tan20° + tan50°  (B) 2tan50° + tan20°

(C) 2tan50° + tan20° (D) None

t Q—E t L t Q—E .t L al to:

an5—an15—.33n5 an15 equal to:

t Q—E t L t 2—T':’[ —Eh—fﬂﬁ

an5—an15—.33n5 an15 IRl
[_

(A) 1 B) v2 (C)O (D) V3

Study Cenler:
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12,

13.

14.

15.

16.

17.

Mother's Advance « Trigonometry

cot68°cotb67° -1
tan 22° + tan 23°
cot68°cotb67° -1
tan 22° + tan 23°
(A) 1
(C) o

is equal to;

=T A A Tl -
(B) -1
D) V3
l1-tan2"cot62"

tanl52° — cot 88°

1-tan2°cotH2°
tanl52° — cot 88°

(A) J3 (B) -3

(€) J2-1 (D) 1-2

What is the value of 68in30°cos75° -
2./3 sec30°sin®15":

68in30°cos75° - 0./3 sec30°sin®15° T HH A

wHifsu-

(A) 0

What is is equal to.

=1 /A e aueat & 7

(B) 1 (©) - (D)

.
|4

o1 -

) 2 (1 — sin? 9) cosec” ¢
What is the value of -1?

2 (1 — sin? 6) cosec” 0 cor? (1 =y 9)

cot29(1+ta_nr“’9) =L = A 2
(A) sin26 (B) sin
(C) cos™0 (D) cos20

3 12
[feos(x+y)= 5 and sin(x-y) = 13 D°<x,y<

45° then the value of tan2x is:

3 12
MG cos(x +y) = 5 AT sin(x-y) = e} D° <X, y<
45° %, T tan2x 1 AE F0G HITq0-

56 56 o 19 20

(A) 33 33 12

(B) (€)

Solve this expression

T X T X
sinQ[ngE) —sin?(g—aj =] T W

L |
(A) sin — sinx (B) 5 sinx
T 1

(C) cos 6 sinx (D) 2 sinx

18.

19,

20.

21.

22.

23.

In a APQR, if sin(90 + P)cosQsin{90 - R) =

\/Eﬂ_ 1 and sinPsinQsinR = % then value
W2
of tanP + tanQ + tanR is:
- : J2-1
7fc APQR H sin(90 + P)cosQsin(90 — R) = 5
T sinPsinQsinR = \/53+ 1 %, dl tanP + tanQ +
tanR =T AF #-
J2-1
A B)1 3+ Dyo
® 5 B (© 3+ 25 (D)

What is the value of coseclQ® + cosecd0° —
cosec70® is:

cosec10° + cosecH0® — cosec70° SR HM Elﬁa'ﬁﬁm
(A) 9 (B) 7
(C) 6 (D) 4

The value of /3 cosec20° - sec20” is equal to :

J3 cosec20° — sec20° T A FaF FA E ?
(A) 4 (B) 2

(€)1 (D) -4

What is the value of cos15° — cosl65° 7
cos15° - cos165° FHRFNE ?

(A) {3442 (B) 2(v3-1)
(©) (3 +1)v2 (D) (‘ET“)

What is the value of
[1 +2cot” (90 — x) — 2cos ec(90 — x)cot {90 - x)}
[cosec (90— x) —cot (90— x} |

[1 +2cot” (90 — x) — 2cos ec(90 — x)cot {90 - x)}
[cosec (90— x) —cot (90— x} |

FHTHE T E ? [CGL Mains 2017]

(A) cosx + sinx (B) sinx — cosx

(C) secx + tanx (D) secx—tan x

If A+ B =90° then what is

JsinA.secB-sinAcosB equalto:

ATA+B=90"T T JsinA secB - sinAcosB

T R SR 2
(A) sinA (B) cosA
(C) tanA (D) 0
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24,

25.

27.

28.

29,

Mother's Advance * Trigonometry

What is the value of sin {180-6) sin (90-8) —

{cot(go ~ 9)}

1+ tan” @
cot(90 - 8)
sin (180-0) sin (90-8) - | T anig | FAFNE?
cotd

(A) cos™@ sin?g (B) m

tand
©) (1+tan*6)’ (D)0
What is the value of / ®IHR FNE ?

[(sin x +siny)(sinx — sin y)]

[(cosx + cosy){cosy —cosx)]

(A) 0 (B) 1
(C) -1 (D) 2

What is the value of / & 97 71§ ?

(tan 56 + tan 36
4 cos 48(tan 50 — tan 36)

(A) sin 26 (B) cos 26
(C) tan 46 (D) cot 26

tan A (l—sinA_l+sir1A]_
cosA_cosecA \1-secA 1tsecA )is equal
to:

tan A (l—sinA_1+sinAJ
cosB—cosach \I=secA TvsecA) *1
Toreon a2 7
(A1 (B)2
(€)3 (D) 4

What is the value of sin (B-C) cos (A-D) +
sin(A-B)cos(C-D)+sin{C-A]cos(B-D)?
sin(B-C)cos{A-D)+sin{A-B)cos(C-D) +
sin (C - A) cos (B-D) AR FNE ?

3
(A) 5 (B)-3

(C) 1 (D) O

What is the value of / ®IHR FNE ?

[4cos (00— A}sin® (90 + A)|—[4sin (90 + A} cos” (30— A} ]

3(180+8A)
(A)1 (B)-1
(€0 (D)2

30.

31.

32.

33.

34.

35.

36.

What is the value of / % 71 1 % ?

{(180-0) |  [{180-90) _ [pao-am] | [(aeo-1a0)
COS 2 (4T 4 -+ sin 3 5111 >

(A) sin 20 sin 40
(C) sin 26 sin 69

(B) cos 20 cos 60
(D) cos 28 cos 46

What is the value of / % 71 1 % ?

sin A+ sin3A+sinbA+sin7A
cosA+cos3A+cosbA+cos7A
(A) tan2A (B) tan8A
(C) cot4A (D) tandA

What is the value of / = 711 &1 % ?

sin{x +y) - 2sinx + sin({x - y)

cos(x —y)+cos(x+y)-2cosx "

sinl0x —sin8x

=
cosl0x +cos8x
(A)O (B) tan?x
(C) 1 (D) 2tanx

What is the value of [tan® (90 — 8) — sin? (90 -
6)] cosec? (90 - 6) cot? (90 - 9)?

[tan? (90 - 0] — sin? (90 - 0]] cosec? (90 - 6) cot?
(90 —6) MAA TN E ?
(A) O

(€)-1

(B) 1

(D)2

What is the value of [(sin 7x - sin 5x) + {cos 7x
+ cos 5x)] - [(cos 6x — cos 4x)=(sin 6x + sin 4x)]?
[(sin 7x — sin 5x) + (cos 7X + cos 5x)] - [[cos 6x —
cos 4x)=(sin 6x + sin 4x)] FIAFAE ?

(A) 1 (B) 2 tan x
3x
(C) tan 2 x (D) tan 5y
. . . sin2A
What is the simplified value of 1+ cosoA -
sin 2A

Il ?
T ccson T ORENGT W T E
(A) tan A (B) cot A
(C) sin A (D) cos A

Iftan{o + f) = 2, and tan{a — B) = 1; tan2¢ =7?
Tt tan(o + ) = 2 3R tan(a - ) = 1 T 4 tan20 1
T TR aaT 7
(A) -3

© -4

(B)-2
(D) 1
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37.

38.

39.

40.

41.

42,

43.

Mother's Advance « Trigonometry

What is the simplified value of 1+ tan A tan
(A/2)?

1+ tan A tan (A/2) ®1 HxeNgd AH 1 87

(A) sin A/2 (B) cos A

(C) sec A (D) sin A

tan A —tanB )
IfA+ B=90°then m is equal to :

tan A -tanB

ofe A+ B =90° 2 4 Dtan(A-B) =1 91 fwaen
e B ? |
(A4) 0 B)1 (€) 2 (D) %

If sinG + sin 56 = sin 36 and O<0<(x/2), then
what is the value of 0 (in degrees)?

T sind + sin 56 = sin 30 and 0<<(x/2), T O H

79 (fEr ) T s ?
(A) 30 (B) 45
(C) 60 (D) 75

What is the simplified value of cosec 2A + cot
247
cosec2A + cot 2A  TReATHd A F1E ?

(A) sec A (B) sec (A/2)
(C)cot A (D) cot2 A
V1+x*—+1-x*
— 2 9 .

If tan® N T then x2 is equal to:
A tano Vv1+x® —+1-x" SO ——

ang = X *

NI+ x2+1-x2 7

[_
(A) sin20 (B) cos26
(C) tan26 (D) cot28

M 1

Given that tano = (M+1) tanf} = (2M+1)

then what is the value of o + (3.
1

M
T e P tano = m,tanﬁ= oM+ 1) T
+ [3 I A T A 2

(B) ¥,

(©) %%
sinxX - 2s8in3x + sinbx |
is equal to;

(A) O

(D) %

COSIX — COSX

sinx - 2sin 3x + sin 5x

= T fowees e & 7

(B) cos2x
(D) secx

c0S DX —CcOoSX
(A) sin2x

(C) tanx

46. What is the simplified value of

417.

48,

cos4d+ cos 30+ cos29
is equal to:

sin 28 + sin 30 + sin4d

cos 49+ cos 30 + cos 20

WW %)
sin 20 + sin 36 + sin4d RUHT iE

(A) cote
(C) tan®

(B) cot30

(D) sinfcost

1+sin20 —cos20 | ol to:
1+ sin20 + cos26 > cduattos

1+5in20 - cos2b
1+ sin20 + cos 26

(A) sing
(C) sech

T T e ae E 7

(B) cos®
(D) tand

3r
cos | —cos

. 17xm n
sin—— —sin—
12 4
51
cos——cosﬁ
’
il _ ™ BT TP AN FAT &
12 4
1
(A) O (B) 1 © v D7
(Sinx—sinSX)sech .
is equal to:

1-tan*x

‘sin X — sin 3x)sec®x
(- ) 1AM o aeR & 7

1-tan?x
(A) sinx (B) cos2x
(C) 2sinx (D) /3 cosecx

If cos28 = 1.18, [0 < 9 < 90] then the value of
sinf + tand 5
sing —tan®

- 8ind+ tan g
7 cos20=1.18, [0 < §<90] §, F ——— ——— =
sin @ —tan B

T R SRR % 7
@ -5 ®-= ©= O3
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49, If § is an acute angle and sinfcos = 2cos*d -

50.

51.

52,

53.

54.

1.5cos8, then what is sinf equal to?
7% 6 TF 7 FW £ 378 sinfcosd = 2cos0 — 1.5cos8,
A sind PerR TR R ?

J5 -1 1-4/5
(A — (B) —
© J§4+ 1 (D) - \/§4+ 1

If cosB + cos®B = /2 cosA and sinB - sin®B =
J2 sinA then find the value of sin2B is equal
to:

af cosB + cos*B = /2 cosA 3R sinB — sin*B =
J2 sinA € 9 sin2B =1 7 R WA g ?

A) 242 : 22

RNy

D) 7%

1 5y 1
If x+ < 2cosf, then the value of xX*+ <3 ?

1 1
I X+; = Ocos T X3+; =T {1 B 7

(A) sin39 (B) cos36

(C) 3sin?g (D) 2cos36

ABC is a triangle inscribed in a semicircle of
diameter AB. What is cos (A + B) + sin (A + B)
equalto ?

ABC =7 AB ¥ @itfoa ® a1 us @€ cos (A + B)
+ sin (A + B) oL ? (CDS 2020(11))

1 1
(A) O (B) 5 (€) 5 (D) 1
What is the simplified value of
tan A cot A 2 o A 7
l-cotA l—-tanA sin2A ?
tanA cot A 2
+ - e ?
[ cotA I tanA sinoA 7 TFIAR A
(A)-1 (B)o
1 (D) 25
I tan A . cot A K+t + cotA th
1-cotA  1-tanA anA T coti then
Kis equal to :
tan A N cot A Skt cotAETK
1-cotA @ l—tanA —anatco
&1 9 Tohdh ae 8 7
(A)1 (B)2
(€)o (D)3

55.

S57.

58.

59.

60.

61.

62.

tan13x — tan9x — tandx o WAHd AF 1§ 7
tan13x — tan9x — tandx 1 AT HH 41§ 7
{A) cotl3x.cot9x.cotdx
(B) tan13x.tan9x.tandx
(C) 1 + tandx. tan9x (D) None

sin“*A+simn3A cos*A-cos3A

alt
sin A cos A is equal to:
(A) sin3A (B) cos3A
(C) sinA + cosA (D)3

sin®g + sin“g + sing = 1 find cos0 — 4cos'9 +
8cos?6-47?

IfE sin0 + sin?0 + sind = 1 ¥ 11 cos® — 4cos*0 +
8cos?6— 4 T T

(A) 1 (B) 2

(€) 0 (D)3

If sec(6 + o) + sec(d — o) = 2sechsec( = Q) then
sin*g = ?

AtE sec(d + o) + sec(d - o) = 2sechsec(o = 0) T Al
sin2d 1 AW T4 ] |

(A) —seco (B) —sing

(C) —cosn (D) —sinuo.coso

X X
What is sin®66 i sin? 235 equal to ?

1 1 L. .
5111266E - sin223§ =l °HF fohges s@w & 7

(A) sind7° (B) cos47®
(C) 2sin47° (D) 2cos47°

What is the simplified vglue of

cos A N sin A -
(1-tan A) (1-cotA)
sin A

cos A 2
Ll_tanA) v (1—cot.A)} ] A AE PG 2

(A) sin A+ cos A (B) 1 + sin 2A
(C) 1+ cos?A (D)tan A+ cot A

tanA + 2tan2A + 4tanA + 8cot8A =7

tanA + 2tan2A + 4tanA + 8cot8A I HF gMI-
(A) cot2A (B) cotA

(C) tan3A (D) tanA

What is the simplified value of [2/{cot A-tan A)]?
[2/(cot A-tan A)] = TREI G A T ?

(A) sin A cos A

(B) tan 2A

(C) tan® A

(D) sin* A cos? A
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2sinx c
63. Leta= - andb= ———— and a=
l+sinx + cosx 1+ sinx
b, Thene=7?
2 i 5
AT a= “SE sitb= ——— sia=
l+sinx+cosx 1+sinx
b® dic=?
(A) 1 - sinx cosx (B) l+sinx — cosx
{C] l+sinx cosx (D) 1 + cosx — sinx
(QSin A)('] +8in A) ]
64, - isequallo:
1+sinA+cosA
25in A T+sinA - - "
( _ i ) 1 7 7§ | fewes e g ?
1+sinA+cosA
(A)1+sinA - cosA (B)1-sinA cosA
(C)1+cosA-sinA (D)1 +sinA cosA
3 —tan?A :
65. If —————— = k, where k is a real number,
1-3tanzA
then cosecA{3sinA — 4sin*A) is equal to :
3 -tan?A © Y W
A T e - S k W SRt w7, il
cosecA(3sinA — 4sin*A) e SR 7 7
2k 1
(A) ——.wherek > 3, k< 3
-1 3
{ ]k—l’w CI'E‘.S <k «3
k 1
Q) E-1’ where k < 3 ork>3
D 2k
) k+1
66, What is (sinxcosy + cosxsiny) (sinxcosy -
cosxsiny) equal to?
(sinxcosy + cosxsiny) (sinxcosy - cosxsiny) =
TR E 7
(A) cos®x —cos?y {B] cos’x - sin?y
(C] sin*x — cos®y (D) sin*x — sin®y
67. Ifcosec B-sinb =m and sect — cosb = n, then

4+ 2 2 4

what is m®n’® + m®n® equal to ?

IfE cosec O — sinh = m 3T secd — cosB = n & 4l
A 2 24

mn® + mén? FFTF TR E ?

(A)O B)1

({C)mn (D) m*n*

68.

69.

70.

71.

72,

73.

1
If sec = m and tan6 = n, then ™
1
m+n+ a is equal to ;

. . 1
qfZ gech = m T tand = n T i -~
(m+n+ 1 JWWWW%’7

n
(A) 2 (B) 2m
(C) 2n (D) mn

If sinA + cosA = p and sin®*A + cos®A = ¢, then
which one of the following is correct?

Ifg sinA + cosA = p 3l sin®A + cos’A = &, @
fefafoa § 4 w-magi e ? [CDS 2018 1]
(A) p*-3p+q=0 (B)a*-3q+2p=0
(C) pP-3p+2q=0 (D)p*+3p+2q=0

If cosB, + cost, + cosb, = 3, then what is equal
to sinf, + sinB, + sind, equal to 7
afE cosd, + cosB, + cosb, = 3 %, @ sin®, + sing, +

sing, foees awmEr 3 7
(&) 0 (B) 1
(©) 2 (D)3

P a P a
If 7 - —tan9=1and —_tanb + — =1, then
q b q b

2b2+a2 2
phryrag

the value of b
P a - P a -
= _Z tan6 = G ied + == i
At - tand 1%,mqtan8 5 1%
p2b2 + a2q2
—_— 3 oey )
b 7 A 7
(A) 2Cos%0 (B) 28ec®0
(C)2Cot?8 (D) 28in%0

If cotb(1 + sinb) = 4m and cotb(1l - sinb) = 4n,
then which one of the following is correct?
IfE coth(1 + sinb) = 4m i cotd(1 - sinb) = 4n ¥,
a fFr=fafas § 4 F-ar uw 98 § 7

(A) (m?+ n??=mn (B) (m? —n?*?=mn
[C) (mﬁ _ n2]2 = m2n2 [D] [m2 + n2)2 = m2n2

If sinfA + B) = 1, where 0° < B < 45°, then what
is cos(A - B) equal to?
Ifg sin(A + B) = 1, 5®1 0° < B < 45° &, 1 cos(A - B)

foras g ¥ ?
(A) sin2B (B) sinB
(C) cos2B (D) cosB
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74, The val ; SinA+cosA  sinA—cosA | - secQa[Smsu COSS“J is equal o
) € value o sin A—cos A sinA+cosA 1S Smo. cost -
sin3n  cos3n .
sinA+cosA  sinA —cosA SECQO{[ . J = A s ae T 7
: : HTHE §— sing  coso
SINA —cos A sinA+cosA (A) 1 (B) 2
, , (€)3 (D)4
B YA B o a1 sin(2P + Q)
78. Iftan (P+ Q)= 4tanP then value of T sinQ
1 2
(©) 557 D) S ma 7 . . sin(2P+ .
2sin” A -1 208 A—1 ﬂﬁtan[P+Q]=4tanP%’,ﬂﬁM-‘ﬂW%—
sinQ
I 1 1 1
o 2 cosh—e Al 1— B)2 ) 3— D) 2—
75. If tan~ = [1”')2@119 then —232=¢ (A 13 B) © 75 (D) <5
2 l1-e 2 l-ecosd
i 30 30
equal to 79. Find the value of —— - 2 _ 5
) sinb cosf
. &) l+eiz o ., . cosp-—e sin38  cos39
g tan— = | —— | tan—= Td T HHA - Fif-
- tan sy (1_,3] ansy ® l-ecos¢ sin B cos?d s
X (A) 0 (B)-2
Toreh ae B 7 (€) 2 (D) 1
(A) cosb (B) sind
(C) tan6 (D) cot® . Cos30+ 2Cos58 + Cos78
Y- g gpalue of Cosb+ 2Cos389 + Cos50
76. cos*f+ cos?(u + ) — 2eosucosfeos(u+ ) is equal $in20tan30 = ?
fo: . Cos30+2C0s50+CosT (0 o0 o
cos B+ cos%(?(x + ) — 2cosacosPeos(o + ) =AM Cost 1 2C0530 + Cosbo in2ftan
T ATALE _
(A) sin®g (B) cosec*q {A) Cos3b (B) Cos28
(C) cos?o (D) tan®o, (C) Sin26 (D) Sin39
ANSWER
1. (&) 2. (A) 3.(B) 4. (B) 5. (D) 41. (A) 42.(B) 43.(C) 44.(C) 45.(D
6. (4 7.(D) 8.(A) 9.(D) 10. (B 46. (D) 47.(C) 48.(B) 49.(4) 50. (C)
11. (D) 12. (B) 13.(B) 14. (D) 15. (D) 51. (D) 52.(D) 83.(C) 54. (A) 55. (B)
16. (B) 17.(C) 18.(C) 19. (C) 20. (&) 56. (D) 57.(C) 58.(C) 59. (B) 60. (B)
21. (D) 22.(D) 23.(D) 24.(B 25.(B) 61. (B) 62. (B) 63.(B) 64. (A) 65. (A)
26. (B) 27.(B) 28.(D) 29.(B) 30.(B 66. (D) 67. (B) 68.(A) 69. (C) 70. (A)
31. (D) 32.(B) 33.(B) 34. (B) 35. (A 71. (A) 72.(B) 73.(A) 74.(A) 75. (A
36. (A) 37.(C) 38.(B 39. (4 40.(C) 76. (A) 77.(D) 78.(D) 79.(C) 80. (B
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Solution

1. {A) sin(A + B) = sinAcosB + cosAsinB

= sin45(sin20c0s40)] + cos45{cos20sin40)

- %[sﬁn(,?o +40)]

1 3_46
N ey

2.(A)
4+ sec20°
cosec20”

3. (B) We have,

_ Sin20° (dcos20° + 1)
cos20°
2sin 40" + sin 207
cos20°
sin 40° +(sin 40° + sin 20°)
cos 207
sin40° + 25in 30° cos10°
cos 207
sin40° + sin 80°
cos20°
_ 2sin60°cos20”
- cos20° -

= tan60°
4. (B)
5. (D) - cos{A-B)=cosAcosB + sinAsinB
= co0832°cos10° + sin55°sin10°

1
= cos(95° — 10°) = cosd5° = ﬁ

6. (A) sin(x + y).sin(x - ¥) = sin’x — sin%y
= 1 -cos*x -1+ cosy

= cos’y — cos'x

7. D) (sinb9 cos31 + cos59 sin3 1) +{cos20 cos25 -
sin20 sin25)

sin (59 +3 1) sin 90 1
cos(20 +25) ~cos45 1 V2
J2
8

9. (D) cos(90-B) sin (C - A) + sin (90 + A) cos (B + Q)
-8in{80-C)cos{A+B)=7?
PutA=B=C=20
cos90 sin0 + sin90 cos0 - sin90 cosO
0+1-1=20

10.(B) tan70° = tan{50° + 20°)

tan7Q° =

1 - tan 50°. tan 20"

= tan70° - tanb0°.tan20°.tan70° = tanb0® +
tan20°
= tan70° = tan50° + tan50° + tan20°
= 2tan5b0° + tan20°

3

cotAcotB-1
cot A+ cotB

cot68°cot67 -1
cot68° + coth 7’
= cot(68° + 67°) = cot(135°) =-1
13. (B)

12. (B) - cot(A+B)=

1 2
14. (D) o6 «x Esin15° - 2.J3 x \/—gsin‘*15°
= 3s8inl15° - 4sin®15°
=  sin3 x 15° = sin45° = N

2cos? @

15'(D) 2 2 7] - 1
sin~ @ X cot™ @ (1 + tan” 8)
2 . 1-tan’® 20
T1ttan®® litanig

16. (B) = (x+y) inI* quadrant
= 2x=(xty)+{x-y)

tan{x+y)+tan{x - y)

tan2x = 1 tan (x+y)tan(x—y)
412 56
. 3 5 __15 __5%
4 12 15-48 33
1-_x
3 5 15
17. (C) -~ sinA - cos?A = sin(A+B)sin(A - B)

3l
= S1n 6 6 ® 8N 2 2

. . . -\."E .
= Sl — ¥ SINX = — SINX

3

tan 50° + tan 20°
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2-1
18. (C) cosPcosQcosR = J_S
: 1
sinPsinQsinR = ‘E;
\/5 +1

: : : =—=—=3+

tanPtanQtanR \/5_1 I 2\/5
- P+Q+R=180°
tan(P+ Q + R) = tan180°
tan(P+Q)+tanR B
1-tan({P+Q)tanR
= tan(P + Q) = — tanR

tanP +tanQ

= 1-tanPtanQ = -tanR
= tanP + tanQ + tanR = tanPtanQtanR
= 3+2J2
19, (C) We have + L _ !
) " sinl0°  sin50° sin70°
_ 1 N 1 ~ 1
cos80%  cos40”  cos20°

_c0840°c0820° + co3 80" cos 20" - cos 40°cos 80°

c0s20°. cos 40°.cos 807

= 8[cos20°(cos40” + cos80°)] — cos40°cos80°]

= 8[2c0820°cos60°cos20° - cosd0°cos80°)]

= 4[2c0s220° - 2co0s40°cos80°]

=4[l + cos40° - (cos120° + cos407)]

3
4. 7 6
20. (A)
21.(D) cos15” - cosles”
=c0s515% + cos15°

-\/§+1_\/§+1

= 2c0513" =2 =
C o) 2\/5

N

1+ 2tan® x — 2secxtanx
22.(D)

secx— tanx

sec’ X + tan” x — 2secxtanx

=secx - tanx
secx— tanx

cot(90 -9)
23.{D) Sin (180 - 9) sin (90 - 9) - {m}
tan® } B

= Sinfcost - {m

24. (B)

{sin x + sin y){sin x — sin v)

25.(B) (cosx+ cosy){cosy — cosx)
by putting
x=90% y=0°
(sin90° + sin 07)(sin 90" —sin 0%) 1

(c0s90° + cos07)(cos 0° — c0s907) ~ 1 1

(tan58 + tan 36)
26.(B) 4y cos 49 (tan56 — tan 36)

sinbd sin3d

cosbHl  cos38

4cos49[sm58 B S]l‘139]
cosHd  cos38

sin 58 cos 38 + cos 50 sin 30
~ 4cos48(sin 58 cos 36 — cos 58 sin 36)

B sin 86 _ 2sin48cos 40
" 4cos40xsin20 4cos40sin20
_ 2x2sin20cos20 A
- 4sin 20 - coR
27. (B)
28.(D) sin{B-Cj cos{A-Dj + sin (A-B) cos{C-D) + sin
(C-A) cos(B-D)

LetA=B=C=D
sin0°cos0® + 81n0°cos0° + sin0°cos0®
0+0+0=0

29.(B) [4cos(90- A)sin’ (90 +A) |-

[4sin(90 + A)cos’ (90 - A} ]
{ 180 + SAJ
cos

2

4sin Acos® A—4cosAsin® A
cos (90 + 4A)

4sin Acos A (cos2 A —sin® A)

—sin4A
B 4sin Acos Acos2A
T _0sin2Acos?A
_ 4dsinAcosA 1
—4sin Acos A
(180—9]COS[180—99J+Sm
30.(B) cos 2 2
[180—36] . [180—136]
sin
2 2
. 8 . 98 30 136
= | 8in—sin— + COS — COS
2 2 2 2
) . 9¢ 38 136
= —|2xsin—sin—+ 2¢c08—CO0S——
2 2 2 2 2

%l— cosHf + cos48 + cos 58 + cos 89J

1
5 X 2¢0860 00520 = cos60c0820
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sinA+sin3A+sinbA+sin7A
cosA+ cos3A+cosSA+cosTA

_ 2sin4A.cos3A +2sin4A.cos A
2ecosdA. cos3A+2c084A.cosA

2sin4A{cos3A + cosA)
" 2cos4A(cos3A+ cos A

31.(D)

= tandA

2sinxX.cosy —28iNX  sinl0x —sin8x
2cosxX.cosy —2¢08X " cosl0x +cos8x

32.(B)

2sinx.cosy —2sinx 2c0s89x.8inx

Vi tedieindisintsind
= 2co8X.co8Y —2008X  2cosOx.cosx
2sinx [cosy—l]
= — X tanx
2cosx \cosy—1

= tanx .tanx = tan®x

33.(B) [(tan® (90-8) — sin*(90-0)] cosec?*(90-0)
cot?(90 - 9)
= {cot?0 — cos*)) sec?d tan?0

1
cos’B [— D) —1] sec’t tan’o
sin” &

cos' = " X sectd X sin“d= 1

)

(sin7x —sin5x) {cosbx — cos4x)
34.(B) ' -

CcoS7X+ cos5x Sin 6x + sin 4x
Try putting x = 30°

sin210°—sin150° co0s180°— cos120°

cos210°-cos150° sinl80%-sinl20*
—sin 30° — sin30° _(—1)+cos60°

—cos30% — cos 30° 0+ sin 60
L1yt
2 2 2 1 1 2
- —— =
B3 B =BT RETS
2 2 2
2
In option 2tan x at 30° = —=
A
35.(A) = sin2A _ 2sin Acos A _
B =T 0524 1r2cos’a_] tand
36. (A)
A
37.1C) = l1+tanAtan 5
2tan[ql
) A
= 1+7Axtan—
1-tan’ 2
2

1-tan? A
2

'?A
+ 2tan”
)

38. (B)

39.(A) sing +sin5g =sin 30

Cc+D c-D
sinC + sinD = 2 sin 5 Ccos 2

28n30cos2p = sin 38

0y = 1

cose—2
29 = 60°
6 = 30°

40.(C) cosec2A + cot2A
1 +cos2A _1+2cos”A-1
sin2A  sin2A  2sinAcosA

A 1+2cos*A—1 _ 2cos® A - cotA
~ 2sinAcosA QSin&cosA_CO
1 V1+x%4++1-x"

41.(8) tand 1+ x°—1-x°
l+tan® ~1+x*

1-tan® 41— x?

By C&D

tan? E+9 .
4 C14x®

1 C1-x2
Again C&D
1+tan”(n+8)
R 4 1
' Tx?

™
-1+ tan®| —+9
an(4 )

= —cos[g+ Qe]zxg

= sin20 = x?
42, (B)

SiNSxX + sinxX - 281in3x

43. (C
© CcO8S5DX — cos8X

28in3xcos2x — 2sin 3x

-2 sin 3xsin 2x

_ 2sin3x{cos2x -1

-2sin3xXsin2x
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1-2sin®*x -1 2sin?x . 1
= - = : = tanx sind| 1+
—sin 2x 28inxXcosx . cosf
cos49+ cos28 + cos 39 Sinﬂ[l— 1 ]
44. (C) sin 49 + sin 20 + sin 30 cosd
2cos30cosb +cos30 1+£
2sin 30cos 0 + sin 30 = 130 = _13
7
cos39(2cosb +1) 1- 3
= — - == cot 30
sin30{2cosb +1) 3
45. (D) 49, (A) We have, sinfcosb = 2cos®0 - Ecose
sin 6 + cos 8 + 2sinf cos 6 — (cos 26 - sin ) = 2sinBcost = 4cos’0 — 3cosb
sin 20 + cos*0 + 2sinb cos 0 + cos*0 — sin 20 = cosb #0; = 2sind = 4cos’9 -3
. . = 2sinf=4-4sin*9-3
_ 2sin®B+2sindcosb = 4sin*0+2sin8-1=0
2cos?*J+ 2sinfcosh
) 2+J4+16 -—2+25
_ 2sin E!'(sin 0+ cos 9) - sinf = 2 = 8
_Qcosﬂ(sin9+cosﬂ) = tan@ N a _1+45
3 _ s OF 4
46. (D) cos 4 cos 12 Since, 0 is? an acute angle,
. 17w . T singd > 0
sin —sin
12 4 J5 -1
sin = ———
2 si T . W , T 4
- Sm12.51n6 __Smg_—sillSOD 50. (C)
= 5z . 7m 5m cos 150~ } 1 )
2cos—. — . 3y - = I_3x 0
cos 1o sin g cos B 51. (D)= x +x3 (2cosB)* - 3 x 2cosd
=8cos’d - 6cosd
_1 _1 4 =2(4cos*0— 3cosh)
- 2 h 2 o 2 _ b =2co0830
cos(90° +60°) -sin60° V3B 52.(D)
2
A B
. . C+D)y . (C-D cos{A + B) + sin (A + B)
47. (C) " sinC - sinD = 2cos sin 2 cos 90° + sin 90°
=1
1-tan?p
and cosf = ﬂ 53. (C) tan A N cot A B 2
+ tan "B cotA T1-tanA  sin2A
sinx —sin3x 2cos2xsinx sin A cos A
| —tan?x cos 2x cos A sin A 2
1+ tan®“x = l_cosA 1_SinA_si112A
=2sinx sinA cos A
48. (B) - cos20= cos*6-1 or 1l - 2sin®6 N - 5
20y _ = _ ST GO _
= 2cos’9-1=1.18 T cosA{sinA - cos A}+s]|1A(cosA—5;i|1 A} sin2A
= cos2h= E = (.09 _ sin® A B cos’ A 2
2 cozAfsinA-cos A} sinA(sinA-cosA) sin2A
~ cos = | 9 :i sin® A —cos” A 2
' 100 10 " sinAcosA(sinA —cosA) sin2A
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_ fsinf’\—cosf’\){'sin:;'\+cos:A+sim’\ms;’\} b

N (sin A —cos A)sin!\ms;’\ _QSin,-'\ms,-'\
_ 1+sinAcosA 1

" sinAcosA  sinAcosA

_ sinAcosA

" sinAcosA

54. (A)
55. (B) tanl3x = tan(9x + 4x)

tan9x + tan4x

tanl13x = 1-tan9x.tandx

= tanl3x-tanl3x.tan9x.tandx =tanl3x +
tan4dx
= tanl3dx-tanl3x -tandx =
tanl3x.tan9x.tandx
56.(D)
57. (C)sin®d + sin%0 + sinf = 1
sin*@ + 1+1-cos?0) = 1- sin?0
sin® (sin* + 1) = cos®0
[51n2%0 (1 - cos?6)]* = [cos?0)?
sin*6 (2-cos?0)* = cos*0
(1-cos'® — 4cos?0 — 4cos%0 — cos®0 + 4cosd =
cos'
4 - 8 cos®*0 - cos®0 - 4cos0 =0
cos®6 - 4cos*d + 8cos*0-4=0
1 2

1
58. (C) cos(0+ o) * cos(B-0)  cosd

cos(8-a)+cos{d+0a) 2

cos{0+a).cos(6-0a)  cosB

U

2cosf.cosa 2

cos®0—sin?c.  cosf

cos?0.cosg= cos?0 — sing

sin?a= cos%6 (1 - cosa)

(1 — cosaj(l + cosa) = cos?0 (1 — cosa)
cos?6 = (1 + cosa)

1 -sin%0 =1 + cosa

sin’d = —cosu

L/ U A e

59. (B)

60. (B [ Cos A N SinA T
- (B) (1—tanA) {1—cot A)

cosA sinA
smA , cos A ]

cos A sinA

[ cos” A B sin“A T
cosA—sin A cosA —sinA

‘cos® A —sin? A
u)sA—smA

_ cos A —sin A
{cosA+sinA)?

_ {(COSA —sinA)(cosA+sinA) T

= cos’A + sin’A + 2sinAcosA
= 1+ s5in2A

. +92 A+ 4t +
61. (B) tanA + 2tan2A + 4tandA T SA

8(1—tan?4A)

+ 2t + 4t +
= tanA + 2tan2a + 4tanda StandA

= tanA + 2tan2A + 4tandA + — 4tandA

tan4A
4(1 - tan2A)

+ 2 A+
= tanA + 2tan2A DtanoA

= tanA + 2tan2A + . — 2tan2A

an2A
2(1 - tan?A)
Qtan A

= tanA + = tanA +

tan2A

1
:>tanA+t — tanA

an A

= anA = cotA
2

»)
62. (B) colA_tanA _ COSA sinA

sinA cosA
2sin Acos A sin2A Ca2A
T cos’A—sin® A cos2A | o4

Put x = 45°

1+42  1+42 ¢
By this option B and D satisfies
Ifx=0°
a=0

63. (B)

I

T+sinx
Here option B satisfies
(2sin A)(1+sinA) {1+ sin A - cosA)
(1+sinA+cosA)  (1+SinA-cosA)

64.(A)

(2sin A)(1+sinA)(1+sinA - cos A)
B 1+sin” A+ 2sinA —cos” A
(2sin A)(l + sin A)(l +sin A — cos A)
(2 sin A)(1+ sin A)
=1 + sinA — cosA
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65. (A)

66. (D)

Mother's Advance * Trigonometry

3-tan’A
1-3tan“A

= 3 -tan?*A = Kk(1 - 3tan*A)
= 3ktan*A -tan*A=k-3

Given

= tan*A(3k-1)=k-3
can?A = k-3
I
\/k 3 Jk 3
= AT Ek-1 JBE-1
In right angled AABC,
AC?2=BC2+ AB®
= acz = (Vk=3)* + (Vak -1)*
= AC2=k-3+3k-1
= AC2=4k-4 = ACZ=4k-1)
AC= 2Kk -1
From the figure,
C
2vk -1
k-3
A V3k -1 B
BC \,n' -3
sinA= .=
AC 92k

Now, cosecA(SsmA 4sin®A)
= cosecA * sinA(3 — 4sin*A)

S A X SinA(3 — 4sin’A)
{ cosecA = L}
sin A

k-3 7
3—4S]I1A=3—4(2\/ﬁ]

k-3 (k - 3)
=3‘4L(k—n} Ty
_3(k-1)-(k-3) 3k-3-k+3

k-1 k-1
.2k
-1

(sinxcosy + cosxsiny) (sinxcosy — cosxsiny)
= sin(x + y). sin(x - y)
= sin“*x — sin?y

[-- sin%A — sin“B = sin{A + B)sin (A - B)]

67.(B) cosech—-sinb=1m
sech—cos=n
o= a5 1 1
=45 m=Tpens R
m=n
m? ns [ngs + n‘2,-".1]
m‘!—f;ﬂ 2m2,."3
2m?*
1 )
2l—1| =1
)
68. (A)

69.{C) Given, sinA +cosA=p
sin*A + cos*A =q
Squaring eq. (i), we get
(sinA + cosA)* = p?
= sin?A + cos?A + 2sinAcosA = p?

or 2sinAcosA=p*-1
[ sin*A + cos®A=1]
: pr-1
= sinAcosA = 5 e (11i)
Now, cubing both sides of Eq. (1), we get
(sinA + cosA)® = p*

sin*A + cos®A + 3sinAcosA(sinA + cosf) = p?
[--(a+Db)*=a’+Db*+ 3ab(a+ b)]

-1
= 2q+3p*-3p=2p°
= p-3p+2q=0
Hence, option (C] is correct.

70.(A) We have,
cosB +cosb, +cos0,=3 ... i)
Since 0O<cos0=1

From Egs. (i) to be true
cosf = cosd, =cos), =1
9= 9 =9, = Qn:ri:
Now, Slnﬂ + Slnﬂ_ + sing,
= sinQn:n:+ sin2nw+ sin2nw

=0+0+0 [- sin2nx=0]
=0
71.(A) B=1+—tanE] (i)
. q ptand
P _ a .
q tand =1 - b e (i)
(

From (i) and

i)

= [1+%tan9]tan8= 1-—

tang + - tan®9 = 1 -

Study Cenler:
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= gl an’e) v =y sec?g
Similarly
g v 4
= P —tan8+2tan”8= 1
q q
P 1+ tan®
:> - — _—
q sec?0
p? az P?b? + a2q?
LA e
qz b? bzqz
(1-tang)* . (1+ tan)”
sec’ 9 sec’ @
(a-b)*+(a+h)?=2(a*+b¥
2(1+tan*0) _ 2sec?®
sec* sec’ 9
2 W]
soc?0 2cos®0
72.(B) We have cot9(1 + sing) =4m ... (i)
cotf(l - singd) =4n ... (ii)
16mn = cot?6 (1 - sin?0)
lémn = cot*d cos*@ ... (iii)

Now, add eqs. (i) and (ii), we get
cotf = 2(m + nj
Subtracting eqs. (ii) from (i), we get
cotbsing = 2(m —n)

= cosb = 2(m - n)
Putting the value of cotd and cosb in eq. (iii),
we get

16ran = (24(m - n)*)(2%(m + n)?)
=16 [1’]12 _ nz)z

= mn = (m* - n?*
73.(A) - sinfA+B)=1
= (A+B)=90°
B=90"-A

= A=90"-B

Now, cos{A - B) = cosAcosB + sinAsinB
= c08{90° — BjcosB + sin(90° - B)sinB
= sinBcosB + cosBsinB
= 2sinBcosB = sin2B

SINA+CosA  sinA —cos A

74.(A)

sinA —cosA  sinA+CosA

(sinA +cosA) +(sinA —cosA)
- sin A —cos” A
2(sin” A+ cos A) 2
= sinA—(1-sin’A)  2sin’A-1

75. (A)
76. (A)
77. (D)
78. (D) tan(P+ Q) = 4tan(P)

ta_tl(P+Q) _

=
tan P

—|

sin(P +Q).cosP 4
cos(P+Q)}.sinP -1
C&D

sin(P + Q).cosP+cos(P+Q).sinP 4]
sin{P + Q).cosP —cos(P+Q).sinP 41
o sinA.cosB + cosA.sinB = sin(A + B)
and sinA.cosB - cosA.sinB = sin(A - B)
sinfP+Q+P) sin(2P+Q)

S0 Sin(P+Q-P) ~ sinQ

5 1
AR Y
= 2 2

5in36Cos06 - Co0s368in0
SindCosb
= [SinA.CosB - CosASinB = Sin(A - B)]
Sin (36 —6) Sin26
= "Sin6Cosd Sin6Coso
= [Sin28 = 2Sin6Cosd]
28inb.Cos8
Sin6.Cosg  ~

Cos38+ Cos79+ 2Cos568
Cosf + Cos50+ 2Cos30

2C0s20.Cos50 + 2Cos56 ¢ Sin28 tandb
= 2Cos20.Cos30+2Cos36 A

[ Cos{A+B)+ Cos{A-B)=2.CosA.CosB]

2Cos56{Cos20 +1)
2C0s36(Cos20+1) *

79.(C)

80. (B) + $in20.tan30

8in26.5in36
Cos30

Cos5b Sin20.Cos38
Cos36 Cos3b

COS(QE!' + 39) + Sin26.5in30
Cos36

Co0s20.Cos30 - 5in20.5in30 + Sin28.5in30
Cos36

Co0s20.Cos3
_, Cos20.Cos36 _ .\ o
Cos39
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Trigonometry

(Part-vi|

1
Part-VI
Exercise /3R Y2a]
What is the value of 189° in radian? 6. Two arcs of two different circles are the equal
189° =1 A I | TR g ? length. If these arcs subtend angle 45° and
w e e e 60° at the centre of the circle find the ratio of
(A) [%] (B) [%] Q) [E;_ﬂ] (D) [59_11:] the radii of the two cricles.
' T T T <1 i1 g1 o = THE E | SR =T 919 o e W HEE
_ 117 45° T 60° T W WAR E A A QA Il A et
Find the degree angle of [EJ is ; A T |
A)4:3 B)y5:4
(™ 22
(A) 39°22'30" (B) 39°20'15" 7. Find the angle in degree throught which a
(C) 39°45'47° (D) 39°1123" pendulam swings if its length is 105 c¢m and
the tip describes arc of length 66 cm.
If the tip of the pendullum oscillates and 105 em TS 9ol Uek SIeTEE et o1 U it 3 g
makes an are of 50 cm and 60° of angle. Then it o oo S R S € su A e E a9
find the length of the pendulum. \ o, SAtE T A g0 AT T A F 5 AR 66
= T Aoger/eirer ST 9 Sl wa § | 99 50 cm ®1
T, AT T G0° 1 FI S E | T IUGH A E 2 (A) 30° (B) 60°
9 8 8 8 (C)72° (D) 36°
(A) 47ﬁ (B) 47ﬁ (C) 45ﬁ (D) 46ﬁ 8. The perimeter of a cirtain sector of a circle is
Earth takes 24 hours to rotate on its axis. Find equal to the length of the arc of the semicircle
out the angle at which it rotates after 4 hours having the same radius. The angle of the sec-
. toris ?
and 12 minutes. . . o .
i ST e 3T S A g A 24 R AR 14 T T S S S e ot SR A i
2 12 e = fr w S e TS AT § A AU 5T WA T W A
(4) 63° (B) 64° |
() 657 (D) 70° 700 720 6
An arc AB of a circle Subtands an angle x* at (A) ( 11 ] (B) [ 11 J (C) (?J (D) None
the centre O of the circle. Given that the area .
of the sector AOB is equal to the square of the )
9, The diameter of moon makes an angle of | —

length of the arc AB. find the value of x.

TF 9 1 =9 AB 9 % F5 O R x© F A 7A@ E,
earavg AOB #1 €9%e =17 AB % o= % a1 &
YL & dl X 1 A 16

1 : 3 ! 4 !
(A) [Ej (B) [Ej (©) H (D) None

9
on the eve of the observer. At what distance

from the eye of observer a coin of 1 cm. diam-
eter should be placed, that the coin should

|

N

cover the moon completely. [T‘: =
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10.

11.

12,

Mother's Advance « Trigonometry

1 HI
TR | e ovE © R gt ™ 1 T = A

ifom -

e - - FCR ].
AT T =T =01 <1E T J8Teh & H1g 7 2

5 6
112= ==, 110 — ==t
(A) B (B) 11
C 1163@1?1 D 1143@1ﬁ

0
22
I[f the sum difference of two angles are (?]

and 36° and If we take & as 27—2 , then from two

angles find out the smaller angle ?
A o 22 Y .
e < =l =7 A SR AR | i 36° §1

A o w 27—2 & A STHATEFR o5 00 = A7 et

HE?
(A) 88° (B) 52°
(C) 44° (D) =% 7&T

A circle is drawn on AB as diameter. The cen-
tre of the circle is O and the length AB = 10
cm. P is a point on the circumference of the
circle such that the chord AP = 5 cm. calcu-
late the value of the angle PBA in radians.

TFAB T R IT T TRME 1O T FFTE | AB =
10 | PR f oo mum T fag e fEAP =5
et A1 FI PBA 1 9 {Eam H 9@ =l |

TI:C TEC TEC
(A [g] B) [5] © [;] (D) None

The value of two angles of triangle are 1/2
radian and 1/3 radian. then the value of third
angle degree is—

TE @RS w172 erm e 1/3 Team § 1 7o
Tt B9 1 A FRad ST E (n = 22/7 TR W)

: l Qa : 2 0
(a) 13257 (B) 1325
3 o
(©) 13247 (D) 132°

13.

14.

15.

16.

17.

18,

53]
In AABC, ZABC = 75° and ZACB = T then

£BAC is (in radian) —

o

s ABC |, ZABC = 75° 91 ZACB = ” , ZBAC
= T WS B
A 2% i B F
T - o’ .
(€) gﬂi’-’ﬁ (D) 53

If angular measurement of moon is 30 then
how far the coin of 4.4 cm. diameter be kept.
from the eye so that it will cover the whole

maoon—
i, <A1 1 HIVE =G 30" g, q1 3| | Topet gl
4.4 cm =AW F1 U THEH T A0 A HE e o

(A) 252 em (B) 504 cm
(C) 300 cm (D) 500 cm
1 radian is equal to —
1 tfem R FE
i 180 Y
(A) 100 (B) [%J (93] [?J (D) 90

The wheel takes how many second to rotate
in 55 radians?

T WA 1 TS H 3.5 R A FXa1 ¢ | qieA R

55 e so w0 H fre e e g |
(A) 1.5 T=%1g (B) 2.5 ¥=1E
(C) 3.5 5= (D) 4.5 ¥

If two angle of triangle are 40°40'40" and 15°
10' 15" then its third angle is—

=t fFet 39 2 < wm 40° 40 40" 2R 15° 10" 15¢
(A) 124°9' 5"
(C)57° 16" 22"

(B) 124° 8 55"

(D) 125° 18' 5"

The curve of a railway track is alike a circle.
If after moving 40 m, the chage in angle is 25°
then find the radius of circle?

T {OTHFI B 5k, Tk 9 % AR s § | 954K, Tf9
TE,AR TR 40 HieX 5 7 ant =1 fond 25° = wimdq
o B, S g ) e frt W g 2

(A) 91.64 e (B) 90.46 =

(C) 89.64 H=x (D) 93.64 Hi=x
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19.

20.

21.

22,

23.

24,

Mother's Advance * Trigonometry

When each angle of a triangle was reduced by
15° then their ratio become 2 : 3 : 5 then find

the higgest angle in radian :

T P71 % U I A 15° 0 FA W, S O
ST 2 : 3 1 5 TN E | T 9 kI R e H AE
A =ited

11x b i 5
ETS B 7 © 5 (D) 5,
The length of minute hand is 35 cm. then
length of arc made by itin 18 seconds—
(take m=22/7)

ek AR 1 H e 9 g2 35 cm o & 5599 TR g
18 HEFTE H 7S T =TT I ToTE JIA F A 2 (m= 2277
T W)

(A) 11l cm
(C)6.6 cm

(A)

{B) 1.1 cm
(D) 6 cm

A circular wire of radius 7.5 cm is cut in such
away that it get adjusted on circumference of
keyring of radius 120 ecm. What is the value of
angle (in degree) made by wire at the centre
of keyring?

7.5 cm T o1 IAER AR T FE FL 5 THEK T8
ST % 9% 120 cm B =t v % aify % |
FF-3F I3 T E | TR FR T F Fm W SfARa w=o
1 S HF T |
(A) 22°

(C) 32°

(B) 22°30
(D) 32° 30
If in two circles, arcs of the same length suhb-

tend angles 16° and 72° at the centre. Find
the ratio of their biggest chords.

Afe < i § THH TS T % R 16° 3 72° %
IO START RAAT & T SThT Fod aG! ST BT ST

14 wifeTg-
(A)5:4 B)7:2
(C)9:2 (D)11:4

If an angle measures p degrees and g radians,
then which one of the following is correct ?

Ifg &Iv 1 7 p feilt oij o e & Fa & & =e-w
TA TR E |
(A)mp=90q
(Cyrp=180gq

(Bymp=360q
{(D)ng=180p

If angular measurement of moon is 30' then
how far the coin of 4.4 cm. diameter be kept.
from the eye so that it will cover the whole
moon—

i, =wAT 1 HIVE =G 30" g, q1 | | fopet gl
4.4 cm = I U TR T 9 a7 =55 R qUEE o
(A) 252 em (B) 504 cm

(C) 300 cm (D) 500 cm

25.

26.

27.

28.

29,

30.

Assume the Earth to be a sphere of radius R.
What is the radius of the circle of latitude
40°South ?

T gt R T w uw e § 40 Tt wfimi ereny w

I i o == g ?
(A) R cos 40° (B) R sin 80°
(C) R sin 40° (D) R tan 40°

The minute hand of a clockis 15 cm long. The
distance moved by the tip of the hand in 35
minute is.

70 35 e § 93 = T ot 9 |
5 35n 5n oR
(A) 351 (B) — ©) 5 D)~

The angles of a triangle are is A.P., and the
number of degrees in the least angle is to the
number of degrees in the mean angle as 1 :

120. Find the angle is radians.
Tt o w1 FET SO o ¥ ST Sgaad s fet
TR TEA TR TR H &I FEA ST 12120 B 9w

o2 w9 =1 &= 9 A6 w0 |
A 239x B 260n e 26501 D 265m
W 560 B 70 © 770 D) 550

The arc of a 22 cm length of a circle, whose
radius is 100 cm, will make an angle of how
many degree of measurement at the centre

22
of circle. use | 1= =

o g faemnt a1 100 941, 8, 22 961, o=g &l =
1 &, dl SIsy g W e fSuil A o ior e ?
(A) 12°24 (B) 10°45'

(C) 12°36' (D) 12°39"

In a circle of diameter 22 cm., the length of

a semichord is 5.5 cm. Find the length of
minor arc of the chord.

22 T, I O U g9 H U SISl i A 5.5
[, ¥ | S %GR STATE 7 AT F ST 0 -

20w 221 11r
(A 5~ (B 5 (-5 (D)None
19x 11x
Iftan—— = A and sin T3 = B then the

)
value of BY - Ais :

19 . 1l1l= .
?ﬂ%tan% =A3ﬁisin[—T] =BE§ dB*-A
= | H -

A 3-43 B 4/3-3

(A = B —5—

3-23 2J3 +3

(€C) —— (D) ——
4 4
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1.{A) 189~ ><1

(2]
80° | 20

2. (A) (EXISO J [45><7J

Mother's Advance « Trigonometry

Solution

= —X—xT7= =36°
35 22 5
8. (B) Perimeter of circle is = 2r + or
lenth of the semicircle = nr
2r +0r=qr

0+2=gx
:090_;’_[_)(60} eo:g_gz[g-]c
8 7 7
:39°+22'+[1><60J 8'*'=§><@><7:['@)
2 7 22 11
= 36°22'30"
! 1 T I
3.B) r=— -
B r=3 9.(D) 5 %107 =
50 180 =
60 22
r= 47i
11
4. {A) 24h = 360
lh=15°
4h 12m=60+3=63
5. (A) Area of sector = 1;1"6‘;{0 = . 360 .
b8
r r= 11430111
11
22 180
A B = —X—X7=140°
: 10.B)x+y= 5 X o
X -y =36°
2. 1 ¢ 360
’J"E311'63; = (x9% * 2 = (x) = [5] ¥=
6. (A) Given 11.(4)
gl= glrl 5
2= 2r2 3
=1 ©
0i=9r,
45°r = 60°r,
n_%
r, 3 ‘
—4:3 PBA 300—[3]
7. (D} -+ 6 = —radian o
r 22 1 1 97
66em _22 12005727357 %
9 = 105cm 35 radian Now
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{_15n 180 _45 .
r 120 ® 2

42 % 29
13.(B) L/ABC=75°

97x7x180°_['1 3 ]

ZABC = % — 450

.
/BAC=180-75-45=60°= [—)r%m

3
14. () 30= 22 = [l)
4.4x2xFx180 First circle = 8 = Tradian
- 1x22 I
= 504 cm = 16°= " ... (i)
15. (C) L ,
16.(B) 1 sec.=3.5 . o _ N s
3.5 round = 21 % 3.5 Second circle = 72° = e (ii)
90 .- arc length is same
=7:rc=7><7 l6°‘><r|='72°xr,2
) 5 729
total angle = %23 7= 2.5 sec, = 5, 16° 2
17.(C) [ = 40° 40" 40" .+ Biggest chord as known, diameter of
[1=15°10"15" circle.
55° 50" 55" 2 Dy 9
180° = 179° b9' 60" — 55° 50" 55" S ae T o
=124°9'5" 2r, D, 2
3.(C) Gi that, p°=qg°
18.(A) A 23.(C) Given a::, p°=q
. i
'y = [Pﬁ] =q° [ 180° =r°]
=(p7° =(ql180)°
L rp=180g
20 24.(*)
25.(A) In ACAB
!
8=—
r
_ 1 _40x180x7 _9164
9  25x22 oo

19.[A) 15° x 3 =45°
=180°-45=135°
x=13.5"° T 11x
5x=13.5x5=67.5°+15°=82.5°= —=

20.(B) 1 sec = 6° 180 24
108° AB r
then 18 sec = o= — ==
en sec 60" cos 40° = OB = cos40 R
I=106 =r =R cos40°
35%108%722 66 L1 go, thi.oradius of the circle of latitude 40°S is
=== -—==11m cos 40°,
_7x180x60 60 26.(B) In hand = 6° min
21.[8] 1=2rn%x7.5 35 x6 =210° n=180°
= 156m
r=120 1=19 T 1o

180
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- 29. (C) --r=11cm,
I=rx O><210 and semichord AM =MB=5.5¢cm
[=15x——x210
180
- 35n
2
27.(A) Let the angles of the triangle be (a - d)°, a°
and {a+ d)°. N AB =11
We know that the sum of the angles of a tri- ] r- .
angles of a triangle is 180°. - AAOB is equiliteral triangle.
a-d+a+a+d=180° 1 .
3a=180° = 6 = 7radlan
a=60° - 7
Given =  60°x Th.AREl
Number of degrees in the least angle 1 11
Number of degrees in the mean angle 120 = i= ?ﬂ: cm
(a_d) — 1 19w b8 ~ I
a 120 30. (A) tan—— =tan 6E+E = tan 21‘E><o+5
]
(60 -d) 1 -
60 120 Stanz =3
120-2d =1 o
2d=119 WA= 3
d =595 11n
.. The angle are : = sin 3 = B
{fat+d)°=60"+ 59.5° =119.5°
Angles of triangle in radians llx b
0.5 % x % = -sin| 737 ) =-sin{¥n 77
[ 180 Jrad: 360 _
- : —Sil’lE B= ﬁ
GOXX]ra = = ~sn 3 2
180 3 3 2
[119.5><11:]rad:239:rc = BQ—A=(7] (V3)
180 360 -
l 3 3-4J3
28. (C) -+ 8= — radian = =7 -(J3) = 7
=22 ¢cm, r=100cm
-2
100 {50
= [E b @ b4 7)
50 22
B [1 1x18x7Y
Sx22
=12+ E x 60
5
= 12°36'
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Trigonomeiry
M Height and Distance

(Part-viI]

|
[ Part-VII

Exercise / 3IIH Yol ]

The angle of elevation of the top of a tower
25,3 m high from two points on the level

ground on its opposite sides are 45° and 60°.
What is the distance {in mm) between the two
points (correct to one decimal place)?

25./3 T FH TF TR = WY A, TR G SR T
e 7 frora 21 firgell § o=t o 45° T 60° ® 1 S

foregail o == =i it fpaeTt 7 7
(A) 45.3m (B) 58.4 m
(C) 68.3 m (D) 50.6 m

Two pillars A and B of the same height are on
opposite sides of a road which is 40 m wide.
The angles of elevation of the tops of the pil-
lars A and B are 30° and 453° respectively, ata
point on the road between the pillars. What is
the distance {in m) of the point from the foot of
pillar A?

o I S % T A 9 B U 40 H. S G5k % <l
SR\ ¥ | F=F F e fog ¥ 3w Wi & S=as wm
THH: 30° AN 45° T | AW F 37 Tag =i gl 720 il ?
(&) 40(v3 -1} m (B) 20(2-V3) m

(C) 20(3—\/5) m D) 30./3 m

A person was standing on a road near a mall.
He was 1425 m away from the mall and able to
see the top of the mall from the road in such a
way that the top of a tree, which is in between
him and the mall, was exactly in line of sight
with the top of the mall. The tree height is 10
m and it is 30 m away from him. How tall (in
m] is the mall ?

T I Hiet o T7ve Tes W oS € | 98 7 ¥ 1425
|, %1 g0 R E 3R e 9 °ie & 9id 1 580 TP S
Tem ¥ TR S o Ate & o= feem i w0 i Ate F
7 e i v | s S 10 41 ¥ sivae =
=i & 30 7 =t gt W feem ¥ | wte =t S (o, #)

1 HL |
(A) 475 (B) 300
(€) 425 (D) 525

4.

Asha and Suman’s mud forts have heights 9
cm and 16 cm. They are 24 cm apart. How far
(in cm] are the fort tops from each other?

AT 31X GAE SR =19 7Y fagt % faeil i S8 9 em
3R 16 cm T 19 UH-5H ¥ 24 cm ® 0 WE |1 I

vt % s =t gt (om ®) T F)
(A) 16 B)7
(C) 25 (D) 24

Let A and B be two towers with the same base.
From the mid point of the line joining their
feet, the angles of elevation of the tops of A
and B are 30° and 45%, respectively. The ra-
tio of the heights of A and B is:

A % A 3R B THM AER Al & 99K § 1SR g
HART % SIYR % == S0 "9 9, A i B o Y %
T I AR 30° 3R 45° F 1 A 3B i S
ST 0 = |

A) J3:1 B)1:43

(C)3:1 (D)1:3

The angles of elevation of the top of a tower
from two points on the ground at distance 52
m and 13 m from its base and in the same
straight line with it are complementary. The
height (in m) of the tower is :

T 2IAT % Wi o, oJff W2 SR 9 52 HL #it 13
. =t g R T el e W fem & figedl § e e
T NG § | 2R A A (mH) T R

(A) 26 (B) 20

(C) 28 (D) 16

From the top of a tower, the angles of depres-
sion of two objects on the ground on the same
side of it, are observed to be 60° and 30° re-
spectively and the distance between the ob-

jects is 400./3 m. The height {in m) of the tower

15

U= HAR % Vi 9 <1 ol i oTaHa o, off W SwE
T i TR 60° ofit 30° T wm ¥ o S
Fegstl F A A G 400/3 o1 AT ST € | HER A
S (HeH) ¥ -
(A) 800

(C) 600

B) 80043
(D) 60043
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11.

Mother's Advance « Trigonometry

A pole on the ground leans at 60° with the ver-
tical. At a point x metre away from the base of
the pole on the ground, two halves of the pole
subtend the same angle. If the pole and the
point are in the same vertical plane, then
what is the length of the pole ?

THI T T G FEETER 1@ WY 60° F R W EH
AT | I W EY % SR 9 x " A gl W fem uw
fag ®EY % < 5 o 99w ialka (9eds)
e § | =g TSI farg < w7 et wEaa H
Tt T T o wE ? (CDS-
2021}

(A) V2 x metre/ e
(C) 2x metre/ "=

(B) V3 x metre/ He
(D) 242 x metre/ "=

A vertical tower standing at the cormer of a
rectangular field subtends angles of 60° and
45° at the two nearer corners. [f0is the angle
that the tower subtends at the farthest corver,
then what is cotf equal to ?

U STHAFRR E & i T T ST 2ol 38% (haad
T FA W 60° HRX 45° F T A (FOLE) FAE
Jfe IR AL G F T G F FIW Tl F=a g, q@
cot T w2

A

A L
W3 J3

(B) 2 (€) (D)

2
0)]‘ +

A Pole standing in the middle of a circular field
that makes an angle of elvation of 30° from
the eye of a person standing on the circum-
ference of the circle. Find the height of the
pole if the circumference is 396 m. (The
height of person is 3 m)

TF JOER HEM #F 94 | e e W o i afify m
WS =i i A T 30° S~ vl 517 8, AfE wiify
=1 719 396m ¥ dl WY & S §a (afg =t
s 3m T
(A) 3+ 73
(C) 4 + 342

(B) 3(1 + 74/3 )
(D) None of these

A clock tower stands at the crossing of two
roads which point in the north-south and the
east-west directions. P, Q, R and S are points
on the roads due north, east, south and west
respectively, where the angles of elevation of
the top of the tower are respectively, o. B, ¥
PQ Y
and (D) Then [%) is equal to;

12,

13.

14.

T ST 4 U T o e W e # < wwe-afim
A e i feansdi =t SR i 8 1 P, Q, R 3 S wek
i AT I, T4, <fermn ST afiEe fewmsi F feom @
faig &, el ¥ SE-TR 3 9 T S B0 EA: 0By

.. . (PQY .
HARJE I RS 1 M A1 TRy |

tan® o + tan® § tan® o + tan® B

(B)

tan? B + tan” y tan’y + tan® §

cot® o + cot? B cot® o + cot? §

cot® v + cot? § cot? B+ cot?y

A pole stands vertically on a road, which goes
in the north-south direction P, Q are two points
towards the north of the pole, such taht PQ =
h, and the angles of elevation of the top of the
pole at P, Q, are «, [ respectively. Then the
height of the pole is :

TF T 39 T W TEER T § T goTl ¥, I TW
T fean & Wt E | P, Q 99 F oA fom © U g €,
5 PQ = b 3R P, Q | T¥ % 9iid % S==1 =101 SvHT: o1,
B ¥ I @9 % e A wifa |

b b

(A) anp + tano: (B) Coto—cotp
# btana
(€) tanf - tano (D) tanfj

The angls of elevation of the top of a building
and the top of the chimney on the roof of the
huilding from a point on the ground are x and
45 respectively. The height of building is h
metre. Then the height of the chimeny in
metre is.

S 3 R forg T U TEEa o Vi o g v v
feor ot % ford 3 =0 sFn: x &R 45° € A TARg
% s h HieX &l fom w5 S 9 w0

(A) h cotx +h {(Bjhcotx—h
([Cihtanx—-h (Dihtanx+h

A halloon of radius r makes an angle ¢ at the
eve of an observer and the angle of elevation
of its centre is }. The height of its centre from

the ground level is given hy:-

TF 1 50 0 T TAERTE ¢ W I E A e
Fr § TIOYE T ST F P E A T R W A
W SS9 B

o 0
(A) rsin B cosec {B] r cosec D) sin o

([Cyrcosecosinfl (D) None ofthese
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16.

17.

18.

Mother's Advance * Trigonometry

A spherical balloon of radius r subtends angle
60° at the eye of an observer. If the angle of
elevation of its centre is 60° and his the height
of the centre of the balloon, then which one of

the following is correct ?

T r P = e 5T W 60° 1 U T
st R famma € | =f% T e S mRm o0 € o
b TR B 2 s €, P e 7

Jor

(D)h=2r

Ah=r
c) h=+3r

An aeroplane flying at a height of 300 m above
the ground passes vertically above another
plane at an instant when the angles of eleva-
tion of the two planes from the same point on
the ground are 60° and 45° respectively. What
is the height of the lower plane from the
ground ?

ek g1S STETST, Sl URAT d 300 Hi i S WIS WE,
ToRdl &0 T U TEL TS S1gIST o SRR SR 9 TSl
T 139 U W Ul % U g fag ¥ Sl 79E Seei %
TTEA HIU: 60° A 45° 9 | T A T RIS K B

(B) h =

100
(A) 1003 m/#t (B) fm/‘ﬂ

C) 50/3 m/t (D) 50(+/3 + 1) m/
ABCDEF is a regular polygon. Two poles at C
and D are standing vertically and subtend
angles of elevation 30° and 60° at A respec-
tively. What is the ratio of the height of the
pole at C to that of the pole at D ?

ABCDEF T® 99 95y £ | C 3R D W 3 = FHAaren
e ¥, St A WA 30° AW 60° % S1EA IV Al
T ¥ | C W wE wh e s D wowd @i w e
1 ST FE ?
(A)1:1

C) 243:1

From a height of h units, a man observes the
angle of elevation as o and B angle of depres-
sion as p of the top and the bottom respectively
of a tower of height H (> 4h). To what further
height should he climb so that the values of
angle of elevation and angle of depression get
inter changed for the top and bottom of the
tower?

B)1: 2-\/5
D) 2:43

19,

20.

21.

h T S W U ot S € H (> 4h) $
STed ek 21 o 99 311 e ol S S 0 o A
AT F B E | BE e IR TR S g e,
ATk e o TS 311 761 5 S=1a w0 3K SETHH % °1
T B W 2

(A) H - h units /355
(C) H - 3h units/3#%

(B) H—2h units/s®E
(D) H-4 units/3%7%

The angles of elevation of the tops of two pil-
lars of heights h and 2h from a point P on the
line joining the feet of the two pillars are
complementary. If the distances of the foot of
the pillars from the point P are x and y respec-
tively, then which one of the following is cor-
rect ?

h 1 2h F=17 311 41 Gl % STer (@Tenm) = e
=Tl Y R e fdt fomg P& <1 @i % st 2 3=
= TF T F T © | I g P E G F onem =y
iEr e x 3N y &, 91 Frefefea 5 9 *F @ o |95l
€7

(A) 2h* = x%y
(C) 2h%=xy

(B) 2h* = xy*
(D) 2h* =x*y*

A pole of length 7 m is fixed vertically on the
top of a tower. The angle of elevation of the top
of the pole observed from a point on the ground
is 60°and the angle of depression of the same
point on the ground from the top of the tower
is 45°. The height (in m) of the tower is:

Wk 2fa % Y9 W 7 Hi, Tel Uk 9% St w9 9 @i
= T T 1 ot R T fig | o % i = eraeitRa e
1 S5 I 60° T 3T 2o & 9ie & ufiy = fog &
ST M 45° ¥ | S A S (A H) frat £ 2

7(2J§— 1) (B) %(2\/5— 1)
© 743 D) L (¥3+1

Two points A and B are on the ground and on
opposite sides of a tower. Ais closer to the foot
of tower by 42 m than (B) If the angles of el-
evation of the top of the tower, as observed from
A and B are 60° and 45°, respectively then the
height of the tower is closest to:

fis T 3 Fig A 3 B Fom &, < w2 3 S o
TF-gE A fonda fumedi 7 &1 A, B %t gem H 2o
e % 42 #i. fuw fee ¥ 3t A siR B € sewifwa
T TG 2o 3 9 = 5o o A 60° sfiR45° F,
Al 2fER 1 =S AT [T § 7

(A) 87.6 m (B)98.6 m

(C) 88.2m (D) 99.4 m
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23.

24.

25.

Mother's Advance « Trigonometry

From the top of a 12 m high building the angle
of elevation of the top of a tower is 60° and the
angle of depression of the foot of the tower is
g, such that tan g = 3/4. What is the height of

the tower (\5 = 1‘73)?

Th 12 Hiet S THRG & 59 9 fREr 2 % 7Y
T 0T 60° AT 715 1 ST 0 g € 94 tan g
= 3/4 BT, 91 AT E FE SO ?

(A) 41.41 m. (B) 36.22 m.

(C) 37.95m. (D) 39.68 m.

From the top of 75 m high tower, the angle of
depression of two points P and Q on opposite side
of the base of the tower on level ground is 8 and
¢, such thattan 6=3/4 and tan ¢ = 5/8. Whatis
the distance between the points P and Q?

75 m %9 TR W § g-aq R i fmed | fem
T fergatl P ofit Q W 2 % sraA =iy 9 offr ¢ ¥ A
tan § = 3/4 @R tan ¢ = 5/8 ¥ | P sz Q firgeti & ow

=i g4 TRt B ?
(A) 190 m. /¥l (B) 200 m. /¥i.
(C) 180 m. /=1, (D) 220 m. /=1,

The angle of elevation of a flying drone from a
point on the ground is 60°. After flying for 5
seconds the angle of elevation drops to 30°. If
the drone is flying horizontally at a constant
height of 1000./3 m. the distance travelled by
the drone is :

SHE W U 95 | Tk S5 S 1 5181 B0 60° 1S
Hehs IEF W o oG S+197 R0 30 Teaft ook 4 g1 =i
1= M &= § 100043 7. F FRR 598 wIg
@ E, 1S 5N 5 Heks § a9 i T8 530 I I ;

(A) 2000 m/HT. (B) 1000 m/Ht.

(C) 3000 m /. (D) 4000 m /.

A pole is standing on the top of a house, Height
of house is 25 metres. The angle of elevation
of the top of house from point P is 45° and the
angle of elevation of the top of pole from P is
60°. Point Pis on the ground level. What is the
height (in metres) of pole ?

TF oA AR W TE G WS T | SR S 25 W
I PR RE IR s R M 45 £ e PR
i =l %1 3184 FI0 60° 7 | fawg P yfd =1 vz WE
TR ki ST (Hiet H ) FE 7

(a) 10{v3 + 1) (B) 15(\3 + 1)

() 25(v3 -1 (D) 20(v3 -1

26.

27.

28.

29.

A ladder is placed against a wall such that it
just reaches the top of the wall. The foot of the
ladder is at a distance of 5 metres from the
wall. The angle of elevation of the top of the
wall from the base of the ladderis 15°. What is
the length (in metres) of the ladder ?

T Higt S9R % Wel 30 TR el § 9% Son ! @6t
T TE T | EIET R SIER R 9 S Wi # gl § | =gt
% STUR W SR F =l S w150 % | Wi

o (W H) F e ? (Mains 2017)
(A) 56 - 543 (B) 5v6 - 542
(€) 5y2-1 (D) 53 - 52

An aeroplane is flying horizontally at a height
of 1.8 km above the ground The angle of el-
evation of plane from point X is 60° and after
20 seconds, its angle of elevation from X is
become 30°. If point X is on ground, then what
is the speed (in km /hr] of aeroplane ?

T g oo Jfd § 1.8 Rl % S9E W wi ¥
formg X ¥ SRS 1 T W 60° § A9 20 TETE 19
X ¥ S I 30° 7 W ¥ | afs fag X gfa mE, @
B ST I (FEt S H)

(A) 21643 (B) 1053

(€) 2013 (D) 30543

The tops of two poles of height 60 metres and
35 metres are connected by arope. [fthe rope
makes an angle with the horizontal whose tan-
gent is 5/9 metres, then what is the distance
(in metres) between the two poles?

< T forht g 60 Hie aw 35 Wi €, Wit wifeat
T H e T # | #fe Tt S o e o et €
ot wrel 1 5,79 Het ¥, @ S wwil 3 e o ol
(e #) =g ?

(A) 63 (B) 30

(C)25  (D)45

A man standing on the line joining the two
poles finds that the top of the polest make an
angle of elevation of 60° and 45° respectively.
After walking some distance towards other
pole, the angles becomes 30°and 60° respec-

tively. The ratio of the height of the poles is :
T Yo = e ot T O e U e e § R e
% ¥ HET: 60° 31T 45° i HaE = W 96 7 | TR
g3 I SR FH T T AR FW FAM 30° 37T 607
e I F | Yl T e A ST -

J3-1 3+l 31
2 2 ©

-\/§+1

@A) 2

(D)
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31.

32.

33.

Mother's Advance * Trigonometry
30. The height of a tower is 300 meters. When its

top is seen from top of another tower,then the
angle of depression is 60°. The horizontal dis-
tance between the hases of the two towers is
120 metres. What is the height (in metres) of
the small tower?

T HFAR H FEE 300 Hier ¥ | <19 ITHI =) B g
WK ot die1 § ST o767 €, 91 S=[ H0 60° % 261 2 |
F HIMRI 3 TR F weE gl 120 R B B HAn
w HEE (HierH) #n g ?

(A) 88.24 (B) 106.71

(C)92.15 (D) 112.64

The angle of elevation of an aeroplane from a
point on the ground is 60°. After flying for 30
seconds, the angle of elevation changes to 30°.
If the aeroplane is flyving at a height of 4300
m, then what is the speed (in m/s) of
aeroplane?

TeM R TF g | U T91% WeT™ = S5 W 60° ¥ |
30 YT IS IEEN, S4E w0 30° § wiEfda 7
ST E | 91E T STgrs 4500 Hi. & S WIS WE, a1
FAE WeT i M (LA H) 7 ?

(A4) 5043 (B) 10043

(€) 20043 (D) 3003

A balloon leaves from a point P rises at a uni-
form speed After 6 minutes, an observer situ-

ated at a distance of 450./3 metres from point

P observes that angle of elevation of the bal-
loon is 60°. Assume that point of observation
and point P are on the same level. What is the
speed (in m/s) of the balloon?

T AR T ST 711 & foeg P& Srer e €16 firme
e, fag P9 450./3 et & W U GG § S
Tl & Tl TsaR w1 S I 60° ¥ 1 HH ey
Tften forg on frg P U €t T W E | e A I (o

qH) g7
(A) 4.25 (B) 3.75
(C) 4.5 (D) 3.45

On the top of a hemispherical dome of radius
1, there stands a flag of height h. From a point
on the ground, the elevation of the top flag is
30°. After moving a distance d towards the
dome, when the flag is just visible the eleva-

tion is 45°. The ratio of h to r is equal to.

34.

35.

¢ TS ATt W 1 TR TR A Wi 9 h S @
TH SO 8 | 71 7 T g ¥ 58 % ot 5= =i
30° ¥ | TeE i SR d gl e % 91 SEl ok wel "
T &1 W\ S FW 45° €1 98T h § ¢ W eTa
forerer e § 7

(A) V2 -1 ®) ‘f—g
51 (B
205 © D) —— 54

The angle of elevation from three point A, B,

C on ground at the top of pole are a, 2u, 3¢
respectively. If bottom of pole is P, then 3AB?=
4PB®, then what is PC ? [fAB = 100 cm.

T T o e & &fae w feom A, B, C 9= faegati =
T I A o, 20, 30 T AfE T % e P ¥ g

3AB? = 4PB2 i PC 1@ =31 ? A% AB = 100 9T, |
200

(A) 50 L. (B) % T,

(C) 10043 . (D) 100 3!

There are two parallel streets each directed
north to south. A person in the first street trav-
elling from south to north wishes to take the
second street which is on his right side. At
some place, he makes a 150° turn to the right
and he travels for 15 minutes at the speed of
20 km/hr. After that he talkes a left turn of
60° and travels for 20 minutes at the speed of
30 km/hr in order to meet the second street.
What is the distance between the two streets?

T T el §, T el S A <faa w1 ik fap F
TEE et W SR § I T ST A 5ot U A g
Tt § S wTEd € 36 o eIk ¥ | Rt s e
TTE #TR 150° HZAT & o 15 fie 79 20 fepfiyema =t nfq
H S E | 39 918 g 60° T S g1 § 7R 20 fae
T 30 Te/emer 6t 1 © Ier gEd et H v S g |
(A) 7.5 km /=

(B) 10.5 km /fat

(C) 12.5 km /Tt

(D) 15 km /Tt
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38.

39.
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A plane is going in circles around an airport.
The plane takes 3 minutes to complete one
round The angle of elevation of the plane from
a point P on the ground at time t seconds is
equal to that at time {t + 30) seconds. At time
{t + x) seconds, the plane flies vertically above
the point P. Whatis x equal to ?

T oM O T T % IR ST TR e o
F 1w TR g0 R H T 3 fam o €1 gff mfag
P 3 T4 t TS W T TAA (t + 30) HEvE W
T IV AR | I (¢ + x) Tve R, fome fag P
T TEM © Al x TR TR E |

(A) 75 seconds/¥FE  (B) 90 seconds/THTE
(C) 105 seconds/TFTE (D) 135 seconds/TEE

A ladder is resting against a vertical wall and
its bottom is 2.5 m away from the wall. If it
slips 0.8 m down the wall, then its bottom will
move away from the wall by 1.4 m. What is the
length of the ladder?

T Wl T SoI1e SIo) % TeR T 5% § oI g9 aen
AR F 2.5 # g ¥ | =t 97 <OR W 0.8 /Y 79 &l &R
TRE AT € T TEE Tl SAn W 1.4 T 7R 1femw 50w
<1 ¥ | Eiel i orars R § 2

(A) 6.2 m/7t (B) 6.5 m/t

(C) 6.8 m /¥ (D) 7.5 m/Ht

On a plane area there are two vertical towers
separated by 100 feet apart. The shorter tower
is 40 feet tall. A pole oflength 6 feet stands on
the line joining the base of two towers so that
the tip of the towers and tip of the of the pole
are also on the same line. If the distance of
the pole from the shorter tower is 75 feet, then
what is the height of the taller tower (approxi-
mately) ?

T THAA &9 § 51 FEATER HHAR U gE ¥ 100 W i
TH R E | B TR F SR 40 B E | 6 i T (F)
T W1 S 5 HAR o et ol Sg Sl 131 TS TR
T FF ST AT R i o g i T g e ™
# | afz e FR 8 HAR ¥ 99 gl 75 we §, T
AR = S (o) PraAt € 2

(A) 85 feet/fF= (B) 110 feet/fre

(C) 125 feet/fire (D) 140 feet/TiFe

The angles of elevation of a cloud from a point
200 m above a lake is 30° and the angle of
depression of its reflection in the lake is 60°,

The height of the cloud is.

T Hiet % 200 |t TR fom @ fag o fRdt amm =
ST W 30° T S TER e H Wit o ST AW
60° & | SITSE = s FNE 7

(A) 200 m (B) 300 m

(C) 400 m (D) 600 m

40,

41.

42,

43.

The angles of elvation of the top of a tower from
two points situated at distance 36m and 64m
from its base and in the same straight line
with are complementary. What is the height
of the tower ?

ST STTHR § 36 HieR 27K 64 He =t 50 R feorm 31 forget
Y U AR % T 1 S5 % 10 SR S 3 | dit
W o ¥ | o S e E 2

(A) 530 m (B) 48 m

(C)25m (D) 24 m

The angle of elevation of the top of an incom-
plete vertical piller at a horizontal distance of
100 m from its base is 45°. If the angle of el-
evation of the top of complete pillar at the same
point is to he 60°, then the height of the in-

complete pillar is to be increased by.

TR F 100 Hiax i &frst g R Wh 0 FEAR TR
F VI FAE FHM 450 F | SR T T T A GO T
F, T =t T ] R g TR 60° B E, TR et v
(A) 5042 m (B) 100 m

(¢) 100(~3-1) m (D) 100(+3 +1} m

A man is watching from the top of a tower a
boat speeding away from the tower. The boat
makes an angle of depression of 45° with the
man's eve when at a distance of 60m from the
bottom of tower. After 5s, the angle of depres-
sion becomes 30°. What is the approximate
speed of the boat assuming that it is running
in still water ?

T STRHT 7o) % TR T 719 1 &1 1§ 9 el T g2
o 1 F | en | 60 Hiet 1 gl T A SIeHl Hi G %
1Y 45° % TR 1 TG E | 5 YRS % 9E AT
TR 30° B WA E | TG H ST e = E R e
feeR wrft § S W@ E |
{A) 31.5km/h
(C)38.5 km/h

(B) 36.5 km/h
(D) 40.5 km/h

A flag pole on the top of a mall buildingis 75m
high. To an observer at a height of 400 m, the
mall building and the pole subtend equal angle
8. If the height of the mall building is 325m.
Then find the horizontal distance (in m) of the
ohserver from the pole.

T A6l 999 % T TF &97-5 Teor & st S=mg 75
=t ¥, 400 Hiet 3915 W fiom ©h =i W A 9o i
325 W ¥, 79 oI S offT oAt ot &fes ght 9 e ?

(A) 20410 (B) 30
(C) 25v10 (D) 30410
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44, At the foot of a mountain the elveation of its

43.

47.

summit is 45° after ascending 1000m towards
the mountain up a slope of 30° inclination the
elevation is found to be 60°. Find the height of
the mountain.

TF I90 % 797 W @ o1/ 0 Fm45° % 11000 T
e i AR 30° HI0T k WY FeT W o vHa 6
1 ST 0 60° B WA § 1 oA = FAE [0 ]

V3+1 V3-1
&) S —km (B 5 km
V3 1
(©) 5 km (D) 75 ki

Two trees are standing along the opposite sides
of a road Distance between the two trees is
400 metres. There is a point on the road be-
tween the trees. The angle of depressions of
the point from the top of the trees are 45° and
60°, If the height of the tree which makes 45°
angle is 200 metres, then what will be the
height (in metres) of the other tree?

& 81 TF Wew = A fow # e € 1 o ga F A
Wi g4 400 HIX ¥ | ST g5l % 7 TEk WG fag ¥
Feil Ft = F g 1 e wW 45° qME0° | TG
qE F&T T 45° T RW TAAE AR 200 HEHE, T
T 7 T Home (HeXH) = E 7

(A) 200 (B) 2003

(€) 10043 (D) 250

Two men on either side of a tower 75 m high
ohserve the angle of elevation of the top of the
tower to be 30° and 60° What is the distance
hetween the two men ?

75 WS U o 2 S 70 TR 4 ST 2aT 3 9
ST 10 30° HX 60° U E | I STrTHAT % St ki

(A) 10043 m/#t  (B) 10(;6 m/ ¥t
(C) 7543 m/=t (D) 60+/3 m/ =t

Consider aregular hexagon ABCDEF. Two tow-
ers are situated at B and C. The angle of el-
evation from A to the top of the tower at B is
30° , and the angle of elevation to the top of
the tower at C is 45°.What is the ratio of the
height of towers at B and C?

TF T2y ABCDEF T fa=m i B 3t C w5
o feorg ¥ 1| A 9 B T feer o 3 91 =81 33 m 30°
¥, &R C Wt frerg =fer o 9 o1 <=1=M 07 45° 2 | B 3L
C W frorg Sfeni =t Sl & evqwa FE 2

(A) 1:43 (B)1:3

€)3:1 (D) 1:243

18.

19,

50.

51.

A pole stands vertically inside a triangular park
ABC. If the angle of elevation of the top of the
pole from each corner of the parkis same, then
in the triangle ABC, the foot of the pole is at
the.

T TR el (39 ) ABC % 21t Uh TR SR
W ¥ | S I % Wi A A W 3 3w ST
I TRTHF 2, °l i ABC § 5= 51 TS el T ?
(A) Centroid /%==

(B) Circumcentre /9%

(C) Incentre /3a:%F=

(D) Orthocentre / & %=

Direction (49-50) : As seen from the top and
bottom of a building of height h m, the angles
of elevation of the top of a tower of height

(3 +/3 ) h
— m, are ¢« and B respectively.

forelt 59T o wiw iR freet fag 9 frgl 2fer fawmt
. (3+-\/§)h
2

If o = 30° then what is the value of tanf} ?
SR o = 30° ¥ T tanf =1 9 F1 w1 7

1 1
(A) 1 B, (O3 (D)Nene

If } = 30° and 9 is the angle of depression of
the foot of the tower as seen from the top of
the building, then what is the value of tan6 ?
=f § = 30° 3T 0 =R % 6T TS H HU L 4 f
THRA & HR H <@ 51 & Gl tand 1 7H F01 § 7

3-43 3+43
A ( m] B) ( m]

2-43
(C]( 373 }

A Navy captain going away from a lighthouse

at the speed of 4[(\/5) - 1} m/s. He observes
that it takes him 1 minute to change the angle
of elevation of the top of the lighthouse from
60° to 45°. What is the height (in metres) of
the lighthouse?

T AT S 4[(-\/5) - l} 1./, 1 T | TS 8T
AR @ T A FRiegu ¥ o o2 o & =94
I SE KU 60° ¥ 45° FaeH * foy 39 uw e
N & | 152 B8 &1 g (Hia | ) 1 E 7

(A) 24043 (B)480|(V3)-1]
(C) 3603 (D) 28042

{D) None of these
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Solution
1.{C)
5 (B
C A T
AC=AB= 253
AB
AD= ﬁ =25 6.{A) As we know in the given case height
CD= 253 +25 j Vo2 S 2bm
CD=25x273 =68.25m 7. (C) H
2.(C h h
(C) A Al 60 S 30 C
B h G \."Eh A - §
W
h+ (3h =40
Ao BC = 400./3
n- 2008-1) S0, AB = 20043
2 then H = 2003 x /3 =600 m
AO= f3h = 20(3-3)
3.(A)
-
- | B - A
1
I ZA=60", AB=x
30— = tanA = tan60° = J3x
X
tang = % =% tand = 14}125 length of pole BC = [z x
9.(C) =H
1 h h = 475 B
3 14p5 T Hom
4. (C) G F
7 |
16 1 ":.-'e':o“ o
9 9 l -"'
24 P £
distance fart tops from each other J3  GH
_ _ tan6Q°’ = — = GD
= J(7) +(24)? LG
— J3 GH
= 625 = 25 s — = ——

Mother's Advance « Trigonometry
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DG=1, GH= 3 and GF= /3

_ .‘{1”+ (\/5)“J

tE' = @
cot GH NG
2
cotd = —7=
A0
10.(B) 2nr=396
396 x7 3
7 axo2 m
1
-+ tan30 =5 = J3 - 63
1- 21J3
. length of pole =3 + 213
=3(1+ 73 )
11.{C) ATQ,
P
heota
heotd
o heot]d Q
heoty

R
From the figure
PQ? = hicot?a + hcot’p
RS? = h*cot*y + h*cot?s
[QT _ col’ ot col’ B
RS cot’ y+cot’ 8

12.(B) A

h

o B
P b Q x B

h

tandg =

b+x
X=hcota-b
h=xtanf

h=(hcota—b)tan
h (cotf} —cota) =-b
__ b
h = coto —cotp
13.(B)hcotx-h

¥y

y+h_
-
h+v=hb

1 =tanx

ayliegl =y

tanx

v+ h=hcotx
v=hcotx-h

o
14.{A)r cosec sin 3

ocC
OB

15.(C) h=+/3r
In AABO

in60°= % AO=
5111 AO:>

=hcotx

o
=rcosec —
2

o
—=s8inf = OC =r cosec sinfp

2

OB
sin 60~

Le0°
Nowin AAQOC
60° OC

S T T A0
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OocC
sin 30°

= AD-=

From Egs. (i) and (ii),

sin 60
_ OcC h
" sin30°  J3 1
2 2
S h= \/§r

16.(A) 100+/3 m/=

Fi

300°E

<

[In ABCD:
tan45°—&
CD
— 1 xCD=BC
—CD=BC...... (@)
In AACD
AC 300
tan60° = == 3=
D 3 CD
3x100
=>CD=7\/§ — CD=1003

So, BC = CD = 1003

17.(B) 1: 23
ZABC = 120° [Angle of regular hexagon]
180% -120* o
ZBAC=/BCA = 5 30

ZDCA =120°-30°=90°
Thus, ADCA, C is a right triangle.
Let side DC =a

NED
In AACD:

AC
—=cot30° = AC=
a co = 3a

@ = cosec 30° = AD=2a
a

Now taking triangle ADS:
Let 8 is the vertex of pole

5

/)
A >a D

DS
=" —tan60° = DS = 2J3a
AD

In triangle TCA :

ALl IS
Aa3a
Te =tan30"= TC = _\/Ea =a
AC J3

Thus, ratio is

fr_a L

DS 2/3a 243

Hence CT : DS = 1:2J3

Hence option = (b)
18.(B) H - 2h units/TFE

11 B

¥

)JQ

h+x

A B Al

In the initial figure, tan o =

(H-h)

AB

3
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tan = —

AB
From 2™ figure
‘ (h + X)
an o =
AB

Equating both the values of tan ¢
(H-h) (h+x)

AB AB
x=H-2h
19.(C) 2h? = xy
A
=4
o000
2h
H
Q-6 5]
B v ) = C
pc_BP
CP AB
h_ y
= _ 2
<" on
20.(D)

7m
h
A0
&——h— >

21.(D)

By triangle BCD h=x + 42
By triangle ADC h= x./3

X\,"IE = xt+42
X\,"IE_X = 42 ‘\/_
: 42(+/3+1
X(_\E—IJ = 42 zx=7(2 )

= 21(V3+1) ~ 57.372
So, length of tower = 57.372 + 42 =99 .37

= 99.37 ~99.40
22.(D)
1643
12 12
f
16
X
tan 60° = —
r 16
g = 2
ang P
From the figure
12
height of tower = — % (3+4\/§)
W2
= 4(3+443)
= 39.68m
23.(D)
£
L
e
pLod )
"%
tanf = I
3
tan¢ = g
In A ABP,
AB
% = tanf
753
FB 4
= PB = 25x4
= 100m
In ABQ,
AB
BO " tang
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75 5 27.(8) 0 A
= BQ 8
=BQ=15x8=120m
=PQ=100+120=220m
X
. ¥ B
24.48) B B = 22 =063
100043 v
e 100043 D - 1803
A sCh c EB = AD=12/3
DE = 100043 cot60 s = 123 60560 = 51643 km/hr
EC = 1000./3 cot30 20
Distance travelled by drone 28.(D)
=CE-DE=DC 25
a0
= 100043 |cot30 —cot60| :
o 33 \
= 100043 * 3 =2000m :
25.(C) D t.anﬂzg = tanﬂzg
i d b=45
b 9
Ja -1
29.(A) JSQ
L.
Here x = height of pole
AB =BP =125 — in AABP
2543 =25 +x - in ADBP x v
a0° 457
x=25(+3-1) = y
3
A I1.
26.(B)
% 3
30"hABO"
) V3 x y
15° J3
3
B 5 F
BP 5 %er: ‘@H%
AP = length ofladder | cosl5°= AP AP : - \
5 5 V3 -1 X[——\Ejzy[—‘l]
= 22X ———— V3 3
AP:COS].SD (\/g+l)>< ‘\/_ (Jg_l) \/_ \/; . _
o (@58 3
AP = 5-\/5(__\/:—1) = 56— 52 V3 V3 - 2
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30.(C) i
12043 »
[olhE
. 31 A
300‘(_ 120
If #F/AOB + #OAB = 2u
ZAOB +oe =20
I ZAOB=u
20— -~ A ABO [sosceles triangle then AB = OB
AD =300 - 1203 =92.15 meter SAB? = 4B
31.(B) C a = PB* = %AB2
\ PB = £AB ............ (i)
45001 4500 AOBP iS 2
30 eir cos 24 = B
o 5 OB
PB = OB cos2a = ABcos2a .......... (ii)
In AABE  BE = 15003 Equation (i) and (ii)
In ACDE DE = 450043 J3
—AB=cosu2AB
BD = DE - BE = 30003 2
300043 R ~
So, Speed = BE 10043 {m/sec) > cos20 = £ = cos 30°
32.(B) 2
= g=15°
= 3a=45°
AOCPis
60° tands® = 2
P€= 4503 —Q = OP=PC
1 45043 = OBPis
J3___4450 x 3= 1350 sin3oe =P _1
Speed = 350 3.75 o
peed = oo 375/ sec e 1
AB 2
AB 100
=PC=—=— =
5 5 50 meter
35.(C) 12.5 km
33.(A) N
ANIS0
(h+r)  r
J2th+1) (h+1)
D% C
h+r=2r B"'.:)S(JU
h Initially the person is travelling from south to
h+r:(\/§—l):>—:-\/§—l northie. Dto A
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He takes 150° right turn and moves AB dis-
tance and then he takes 60° left turn travels
BC

15
AB = 20km/hr X@ hr = Skm

BC=SOX%=10km B 100 75 D X B

We know that distance between both the E: CE N x_ 75+x

streetsis DC = DB + BC DF CG 6 40

1 Now

DB = AB cos 60 =5><§=2‘5km CE BE 75+x  175+x

So the distance between streets = 12.5 km CG AB 40 v
36. (C) t + 30scc 88.23 _ 188.23

IE 40 ¥y

y= (approximately)

r D _
¥ Losec 39.(C) 400 m
T zec P

Let the plane be at point A at t seconds =
and at point B after t + 30 seconds 8
Since the motion is uniform, we can say z
that at time t + 15 seconds, the plane is > 630? M
above the point is diametrically opposite H
to the point P from where the angle is
same. 200 m. 2000 1.
Now since the time taken to cover the full
circle is 3 minutes (180 seconds), the time 3
taken by the plane to reach the diametri- == —|i
cally opposite point will be 90 seconds. surface of — .=
So the time after which the plane reaches water —— —— —— N—
the point Pwillbe =t + 15 + 90 seconds = {t = ==
+ 105 )seconds. — — — 2
37.(B) 6.5 m/7t '
~0Q=0P=H
A Given »PBM = 30° and /MBQ = 60°
0.8 m In right angled APBM
) tan30e = PM _H-200
¥ : an BM  BM
N 1 H-200
J3  BM
© 35m B idm D = BM= /3 (H-200) ........... ()
AB = CD =x = Length of ladder In right angle AQBM
Let OC =y m . MQ H+200
v2+3.92= x2 tan60°= —= = —
. . BM BM
(y+0.8)2 +2.52 = x?
S(iy~ $397=ly 0825 o (3o 1*200 [from Eq (i)]
y=5.2m J3 (H - 200)
x =,/(5.22+3.92) =H+200 =3 (H -200)
= = H+200 =3H -600 = 2H = 800
38.(4) 25 6.5m ~ H= 400 m
: Hence the height of the cloud is 400m.
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40.(B) 48 m
P
r 3
h
04 Av [y
A B4—36 m—p»C
-+ 64 m |
APBC - APCA
pe_BC PC? = AC x BC
AC _pC
—h?= 64x36

=h=8x6=48m
So, the height of the tower is 48 m.
41.(C) 100(V3 -1} m
Let the height of the incomplete pillar be m
and the increase height be PC=h

P

Hg—— [0 —>B

X
In AABC, tand5° = —100 =x=100m
din AAPB, tan60° = 22
anda in , [an 100

=x+ h=100J3
—h= 10043 - x = 1003 - 100
~ h=100{(y3 - 1jm

42.(A)31.5km/h
Let AB = h height of towar in AABC

in AABC
AB AB
tand5°= —— 1= 2 5 h =60
an AC T AC m
I
ARG a5
h
v 45 30"

4+— 6t n —pL—— x —p

Now, In AADB

A
tan 30°=—

= x=60(V3-1)=60(1.73 - 1)

=60 x0.73 = 43.8m
Distance

time
.. speed of hoat

speed =

5 5
43.(B)
ax

uj g
75 g

< 400

325

75:325=3:13

(3x)2 + (400)2 = (13x)*

9x* + 160000 = 169 x*

160x2%2 = 16000
3x=30

BD 1
1000 2

£=£:>AB:500\/§
1000 2

ED = x- 5003
FE =x-500

x - 500
x - 50043

B 60 1
AC C60+x 3

3

=3 = x(V3-1)=100

1000 1 3+1

J§+1

X = = 4 =
J3-1 B-1 3+1

2

45.(B)

2AX
15 60°

200 x

< 400
x =400 - 200 = 200

h =xtan 60 = 2p00./3

_ 60
B0 +x
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46.(A) 1004/3 m/#

A

75m

30" 607
A C 13

In Triangle ACD:
_cp
~AC

L AC = cb _ 75

= (&)

= AC =753
[n Triangle BCD :
cp
BC

ﬂOO

tan3

tan 60° =

CD 75 3
=BC=—x—
tan 60 J3 3

= BC =

= BC

753
. W = BC =253

Then
AB = AC +BC

= AB=753 + 253
= AB=100.3
Hence required distance be 10043 m
Hence option (A)
47.(B)1:3

Let the side of regular hexagon he ‘@’
Let height of the towerl be h and tower 2 be

Tower 2

Tower 1

Height of tower 1 = h, = (distance between A

1
and B) x {tan 30°) = a. —
) *( ) 7

a
Distance between Aand C = 2x J3- ) = J3a

Height of tower 2 = h, = (distance between A

and C) x {tan 45°) = \/3a.1=./3a
Ratio of height of towers at B and C respec-

a
tively = ﬁ - 1
48.(B) Circumcentre
A P
o
§
B C

Since, angle of the elevation of the top of he
pole are same form each corner of AABC

~In AAOP, t _oF i

~In P TANES (i)

~In ABOP, t - oF ii
~In , tanf3 OB (i)
~InACOP, t _ o
s In , TAny= o s (iii)
a:[j:'\{

S~ OA=0B=0C

Hence O is the circumecntre of A ABC.,
49.(A)
A

b is):

I [£4 2

|

'm
Fl— = —

Given then o= 30°
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Mother's Advance * Trigonometry

In AABC, tanao = tan 30°
AC_ 1

" BC 3

= BC= V3 AC= /3 (AE-CE)

J3 (AE-BD) [*BD-CE]

- Jg(%—l}h - §(1+J§) h
Now, In AADE

oni= 2% s tanp 2 [ pp- e
anf DE:>.an|3 BC[' |

[3+\/§Jh J3{1+3)

2, 5, h
‘f(n J3)h ‘/5(12* "/E)h
~tanB =1
50.(4) [%J
| | )

(3 + \-'E )
2

— 5 —»y

0

iven that = [} = 30°

In A=ADE, tanfi= AE
n , tanf DE

:DE:%(IJr\/E)h ......... (i)

__h
%(1+\/§)h

= tan b=

o (V3-1) 2(v3 - 1)

C3(3+)(VB - 2

Total distance = 4(\/5 - 1) x 60

b= 240(3 -1)
: h h
fiytan45°= —,1 —,h=a
a a
h
(ii) tan 60° = ——, /3 = h
a-b a-240(v3 -1)

= J3a-240(3-3)a= Ba-240(3-3)

240(3-3)=+3a-a

2403 (V3 -1)=a(V3 -1

a= 2403 h= 2403
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Trigonomeiry

B Maximum & Minimum

(Part-Viil |

|
[ Part-VIII

Exercise/ HIRA Yol ]

Find maximum and minimum value of 10 -
sin® g.

10 - sin? =1 TR iR =JFaw AH 909 F |

(A) 10,9 (B) 10,7

(C)9.8 (D) 8,7

Find maximum and minimum value of 20 —
tan®o.

20 - tan? 6 1 STHERAR ST =Fan 79 79 |
(A) 20,8 (B)21,4
(C) 22,5 (D) 20, Not Defined

Find maximum and minimum value of 12 -
sec? B,

12 - sec? = STferras iR =Jas A1 919 F |

(A) 11,12 (B) 13, 14

(C) 11, Not Defined (D) 15, 16

Find maximum and minimum value of 17 +
cosec? D,

17 + cosec? O %1 s1fEekH SN =JAa9 A 9 *L |
(A4) 14,15 (B) 18,20
(C) Not Defined, 18 (D) 19,22

Find maximum value of 16 — 17cot? 0,

16 — 17cot? § =1 Fea9 AT F1 &M 7

(A) 15 (B) 16

(C) 12 (D) None of these

Find maximum and minimum value of 10 + 2
sec” 0.

10 + 2 sec? O ol AT ST =T H11 17 1 |

(A) 15,18 (B) Not Defined, 12
(C) 16,18 (D) 17,20

Find the respectively ratio of maximum and
minimum value of 9sin? 9 + 21cos? 9.

9sin® @ + 21 cos? O % 3ifywas AN =709 91 H
TR ST T |
(A)1:2
(©)9:7

(B)3:7
(D)7:3

8.

10.

11.

12,

13.

Find maximum and minimum value of -{9sin?
0 + 8cos?D).

—(9sin0 + 8cos20) T ATTFTT TR ~IFAH AH TA
|
(A)9.8
(C) 9, -8

(B)-9, 8
(D) -8, -9

Find minimum value of 11 sec?8 + 17 tan* 0.
11 sec® @+ 17 tan® § &l =779 | A1 L |

(A) 10 (B)11

(C) 15 (D) 20

Find maximum and minimum value of 6 sin 0
+8cos B,

6 sind + 8§ cosé T ATeFTH X <Fa0 W 7T = |
(A)x10 Byt7

C)+14 (D)2

Find maximum and minimum value of 11 cos?
x+ 6 sinx cosx + 3sin? x,

11 cos? x+ 6 sinx cosx + 3sin? x = TeFaw 2T
A A T
(A) 12,3

(€) 12,2

(B) 12,4

(Dy12,5

Find maximum and minimum value of 3 sin
o+4dcosfi.

3 sin o+ 4 cos f = AT ST w7 T0 L
(A) 5,-5 (B)7,-7

(C) 4, -4 (D) 3,-3

Find maximum and minimum value of sin® 9
x cos™f.

sin®Q x cos®§ T eFTH I =TAaH A I F |

[)30’ 31 ( 327 32
o L L oy L L
( )34’ 35 ( )30’ 30
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14.

15.

16.

17.

18.

19.

Mother's Advance * Trigonometry

Find maximum and minimum value of sin” &
* cos®i.
sin® O x cos’ O F1 AfekRaH SR =JAH A T H

1 1

—,0 —,2
A 52 ) 52

1 1

—,2 —,2
©) &4 D) 55

Find maximum and minimum value of cos* 6
+ sin? 9.

cos' 0 + sin' @ 1 sTfeRdH AR ~gAad 9 TW B |

™ B 15
1 1
© L7 (D) L.

Find maximum and minimum value of sin” &
+ cos® .
sin® O + cos’ § 1 AfEkRTH R A= A T H

(B) 1,

[T

(D) L

Find maximum and minimum value of sin® 6
+ cos'g.

sin? 6 + cos* 0 1 STibERAR $IR =Fan WF T w

3 3
&L B L5

4 4
© L, (D) L7

Find maximum and minimum value of sin® 6
+ sin 6.
sin? 0 + sin O 1 SIFAR &R =FER 7 F@ T |

1 1
(A) 1,—5 (B) 2,—1
1 2
€ L-3 (D) L-7

Find maximum and minimum value of
10sinfcosd + 1-2 sin“g.

10sinfcost + 1-2 sin?6 1 femam < =Fas 7
Elagead

20.

21.

22,

23.

24.

25.

26.

27.

28.

Find minimum value of 4 tan® g + ? cot? g

4 tan® 6 + 9 cot® 0 T =90 AF T FL|

(A) 10 (B) 11

(C) 12 (D) 13

Find minimum value of 13 sin?8§ + 15 cosec? 8.
13 sin? 0 + 15 cosec? § F1 <7q9 A @ F |

{(A) 28 (B) 24

(C) 27 (D) 32

Find minimum value of 32 sin® 6 + 2 cot? 8.
32 sin* @ + 2 cot* § T =FTH =T FT F |

(A) 12 (B) 14

{C) 13 (D) 10

Find minimum value of 16 cos?0 + 25 (sec* 0 -
1).

16 cos? § + 25 (sec? § — 1) T =[7aH | F1q 1 |
(A) 13 (B) 15

(C) 16 (D) 10

Find minimum value of 49 sec* + 25cosec? 0,
49 sec? § + 25cosec? 6 T ~IFAH A A F |

(A) 144 (B) 150

(C) 155 (D) 170

Find minimum value of 27 4 Quos’0
2sin*8 4 Do T IR T F0 A |

(A) 242 (B) 24/3
(€) 244 (D) 245

Find minimum value of a2 sec® x+ b? cosec? x.
a? sec? x + b? cosec? x T =TH HH T HL |

() (a+b?) (B) (at b)*

(C) (a-D) (D) (a-b)*

Find minimum value of sin“* o + cosec? ¢ + cos®
f+ sec? B+ tan?y+ cot? .

sin? o + cosec? o + cos? § + sec? i + tan? y + cot?
T AR T 6
(A) 1

(€) 6

(B) 4
D)8
Find minimum value of sin* 0 + cosec* § + cog®

B+ gec?B+tan? 6 + cot? B,
sin? 6 + cosec? 9+ cos? 0 + sec? B + tan® o + cot?

(%) V21,21 (B) 23,23 o 7 = e 7
(€) J25,-25 (D) \26,-26 (A) 5 (B) 7
(C) 10 (D) 14
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29,

30.

31.

32.

33.

34.

Mother's Advance « Trigonometry

Find maximum and minimum value of A = cos?
B+ sin' B,
A= cos? 0 + sin* 0 T ATFTT &R a0 77 719 F |

2 2
3 3
(€15 (D) Lz

What is the least value of 3sin“0 + 4cos*0 ?
3sin“g + 4cos?0 1 AH 9 F=1E 7
(A) S (B) 4
(€)3 (D) 2

i
Ifp=sin*0+cos'0for0<0< o then consider

the following statements :

aE0<0< g%ﬁf@lp= sin*0 + cos'0 ¥, at Fr=ifefea
e T o Fia

i. p can be less than %/ P %ﬁwzﬁm%
ii. p can be more than 1./ p, 1 9 I &1 T &)

Which of the above statements is/are
correct ?

T A A W AT R RS 2

(A) i Only (B) ii Only

(C) Both i and ii (D) Neither i nor ii
cos30 + sin3 is maximum when @ is :

6 % 9 AW F TEW cos30 + sin30 =1 9 AAfrmam
-
(A) 15°
(C) 45°

(B) 30°
(D) 60°

The maximum value of sinx - cosx is:
SInx * cosx = H T gm-
(A) 2 (B) V2

o
© 5
The maximum and minimum value of {1 +

cos2x) are.
(1 + cos2x) w1 a1ferkdd R =ga8 7 ¥ -

(D) 2

(A)-land 1 (B) 1 and 2
1 1
(C) —Eaﬂdg (D) 0 and 2

35.

36.

37.

38.

39,

41.

n
If 0s0= E:then which of the following is
true ?

- T -~ - - =
afe OSBSE, T dRA- T TEE?

(A) (tan®6+ cot?@) 22 (B) (tan®® + cot?6) < 2
(C) (tan?6 + cot?) < 1 (D) None of these

sin X ++/3 cosX is maximum when x is

x F FFa AR T 0, sin x + /3 cos x T HA SAfiEaa

BAT-
(A) x = 30° (B)x=0°
(C)x=45° (D) x=60°

What is the minimum value of sin0 + cos"0 ?
$in®0 + cos®H T [AAH W & -

1 1
A 5 ®)
1 (D) None of these

The greatest value of is 8152 27 ig;

8 15 Q7o Afereae | 2-

(A) 3° (B) 3*

(€)3 (D) 3°

The ratio of the greatest value of 2 — cosx +
sin®*x its least value is ;

2 — cosx + sin?x% s1fEedH 3R A= 9F H AT
Elckead

9 13 7
(A) 3 (B) 2 () 2 (D) 2

3sinx + 4 cosx + r is always greater than or

equal to 0. What is the smallest value 't can
to take ?

3sinx + 4 cosx + r THIN O ¥ o5 =1 I TR g, 1
't T =LIH JF S G A § 7

(A) S (B)-5

(€) 4 (D)3

Consider the following statement:

* r'liE: ﬁ@ﬂ EREICT i‘aaltﬁ'

1
i. sinf=x+ —ispossible for some real value
X

ofx.

1 L S + v
sinf=x+ ;,x%wwwsﬁﬁqwm

1
ii. cosb=x+ . is possible for some real value

ofx.

1 . C
cosd = X+ — , X & FD ARATE Jod o fag @ E |
< )
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42. Cosider the following statements ;
frftam et o famm |
i. The value of cos 61° + sin 29° cannot ex-
ceed 1.
cos 61° + sin 20° T HF 1 § 1o 75T g1 wea |
ii. The value oftan 23° —cot67°is less than
0.

tan23° — cot 67° HHAF O FHFF |
Which of the above statements is/are correct?
IR F A F F - EE
(A) 1 Only
(B) ii Only
(C) Bothiandii
(D) Neither i nor ii

T

43. If sinBeosb = k, where 0 <0 = o then which

one of the following is correct ?

. - I . . .
% sinfcosf =k ¥, W0 <O < E?ﬁ,ﬂ‘fﬁ‘?ﬁﬂf@ﬁﬂ

YHrE R ?
(A)O0=zk<1
({C)0.52k<1only

(B)0<k<0.50nly
D)o<k<1

44, What is the ratio of the greatest to the small-

s
est value of 2 — 2 sin x - sin?x, OSXSE?

T
2—25inx—si112x,03x£§ = Teod T % THE

TEEH A Y ST 1 ?
(A) -3
(€) 2

Solution

1.(A) 10 - sin?0
Max= 10- 0= 10
Min=10-1=9
2.(D) 20 —tan?*®
Max = 20— 0 =20
Min = Not Defined
3.(C) 12 — sec* B
Max=12-1=11
Min = Not Defined
4.(C) 17 + cosec® B
Max = Not Defined
Min=17+1=18
5.D) 16 - 17 cot?8
Max = Not defined
6.(B) 10 + 2sec?0
Max = Not Defined
Min= 12
7.(D) 9sin* 0 + 21 cos* B
Max =21
Min= ¢
then the ratiois 7 : 3
8.(B) —(9sin®0 + 8cos®0)
Max =-8
Min = -9
9.A) 11 sec?8+ 17 tan20
11 + 11tan®6 + 17tan®e
11 + 28tan?0
Min
11+0=11
10.(C) 6 sind + 8cos0

Max = \fa? + b2 =10
Min = _a* +b* =-10

(B) -2
(D)3

11.{C}) 11 cos®’x + & sinx cosx + 3 sin’®x
9cos’x + 6sinbeost +sin?d + 2

{3cosd + sing)* + 2

Max = (vV10) +2=12

Min=0+2=2
12.(B) 3sina + 4cosf

Max=3+4=7

Min=-3-4=-7
13.(B) sin’6 x cos™

y _[1]5_L
=19 32

Vi = [1] o1
m= g 32
14.{A) sin®0 = cos®d
M _ [l]h ~ i
axTl2) "ea
Min =0
15.{A) sin"'® + cos0
1-2 sin*0 . cos*d
Max=1-0=1
1y 1
in=1-2x|=| ==
Mo [2] 2
16.(B) sin"d + cos"0
1- 3 sin*g .cos*g
Max=1-0=1

1Y
Min = I—SX[EJ =1-
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17.(A) sin?6 + cos'0
1 - cos*0 + cos'0

1 1
10 — 20+ ———+1
cos’0 — cos?0 2 2

4
Max= ~+2>=1 Min =
S mne
18.(B) sin“0 + sind
1 1 1
=sin? + 2x—sinb+———
2 4 4

2) 4 4 14
Min= 0-+=-1
4

19.(D) 10sin9cosd + 1-2sin®0
= 5 % 2 sinbBcosb + cos2b
=5 sin20 + cos29

Max=25+1=+26
Min = /25+1=-26

20.(C) 4tan®6 + 9cot?6

Min = 2.ab =2/4x9 =12
21.(C) 13sin*¢ + 14cosec?d
Min=a+h=13+ 14= 27
22.(B) 32sin“0 + 2cot?
Min = 32 sin“d + 2(cosec*d — 1)
32 sin*g + 2cosec* — 2

Min = 2./ab - 2

—2x\32x2 -2
—16-2=14

23.(C) 16cos®t + 25 (sec?h - 1)
16cos?6 + 25 sec?d - 25
Min =16 +25-25=16

24.(A) 49sec?d + 25 cosec®0

Min = (\/£+\/B)2
=(@+\/ﬁf

= (7 +5)* = 144
25.(A) AM > GM

o ) |
Qsm b + 200-‘: b - (.231'11'-' o 2(:05’2 0 )2
2 b

|
-] 3 et A ey =
Qsm ] + 2(‘05 ] 22(25111 B-ros 8)2 = 2

Mother's Advance « Trigonometry

1

] >22

26.(B) A = a’sec’x + b*cosec’x

Minz[\/a_%r-\/?f

= (a+ b?

27.(C) sin®0. + cosec?n + cos?P + sec?P + tan>y + cot?y
For Min Value
sinf + cosect = 2
sin?d + cosec?d = 2

2+2+2=6
28.(B) sin*0 + cos*0 + sec*) + cosec?d + tan?0 + cot*9
1 +1+tan?d+ 1 + cot*d + tan*d + cot*d
3 + 2 (tan®6 + cot?f)
=3+ 2x2

- Min 2./ab =2/1x1=2

=7
29.(C)A=cos?*D+sin’g

Max=1

Min = 45°

_ {L] K [L] 3
J2 N2/ 4

minimum value of 3sin®6 + 4cos?0
= Putg=90°

= 3{+4H)=3
sin’6 + cos'o
1 - cos?6 + cos™@
1 — cos?0(1 - cos?0)
1 — cos“0sin’g
_1 5in 220

4

1,ifg<0"

3 .

= 3 if6<45°

32.(A) cos30 + sin30

30.(C)

31.(D)

(1 I L =
Il

1 1
= \/E[—COSSB-F —SinSBJ

V2 2
= J2 (sind5° - cos36 + cos45° - sin36)

= /2 sin (45° + 38)

The maximum value occcurs when
sin (45° + 38) =1

ie. 30=45°"=6=15°

1
33.{C) sinx - cosx = 7 (2 sinx - cosx)

2
B
= 5 sin x_2
["-1 <sin 2x < 1]
1
Hence max value of sinx - cosx iSE .

34.({D) We know that
=-1=<cosf<1
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~-1<cos2x<10Or

- ’ 2
~1+1<1+cos2x<1+1 J_J_[COSXJrl]
=0<]+cos2x=<2 4 2

35.(A) tan®6 + cot®6 = tan?6 + cot?d - 2tand - cotd + - Max, value occurs at
2tand - cotd 1 13
= (tanf —cot)* + 2 = 2 cosx = —— and it is —

36.(A) Lety = sinx+ V3 cosx and Min. value occurs at cosx = 1l anditis 1
- : : 13
=2 Phants * KCOSXJ .. The required ratio is f
= 2sin(x + 60°) 40.(A) 3sinx + 4cos =T
y will be maximum, when sin (x + 60°) maxi- 3 4
mum 5[—5ﬁ1x+—cossz—r
i.e. sin (x +60° = 1 = sin 5 5
00° =x+60°=90° 3 4

=>x=30° —=cosA=sinA=—

37.(B) x = sin’g + cos’0 5 5
= X = (sin®9)* + (cos?d)* 5 (sinx cosA + sinA cosx) 2 -1
= x = (sin?f +cos?6) 5 (sin(x + A)) -1
sin'd + cos'd — sin“d * cos* Ssin(x+A)z-r
(sin*6 + cos0 - sin%0 - cos?) Ssin(x+ A)£-5
x =1 % [{sin?®0 + cos?0)? — 3sin?0 - cos?d] r, =9
x = 1-23 sin*0 - cos¥0 1

3 41. (D) sinb=x+ —
X = 1-—(2sinf - cosB)? y &
4 -1 <sind <1
3 cosd
x=1-—sin?20 O<cosh =1
-0< Si4n228 <1 i(;‘ﬁzlf‘g;alue of X both statement is not
~- atsin®2g =0 (D) Neither i or nor ii.
S P 42.(A) Statement - (i)
X_l_.:_}(o)_l cos 61° + sin 29°
and at sin®*26 =1 =2 sin29°
3 1 sin 29° Is less 0.5
x=1->(l)=— Statement (i) is correct
4 Statement - (ii)

1 tan 23° —cot 67°
e pex=l tan 23° - tan 23°= 0
Statement (ii) is wrong.
43.(B) sinbcost =k
2sinbcost = 2k

sin 26

i.e. least value of

1
FGE) Oy =
sin®“g + cos0 4

38.(A) 813111x.27c05x= 3431113; LACDEK — - k
- 343inx+3c:(mx 2
For maximum value, = 0=0<45°
4 sinx + 3cos X must be maximum and maxi-
mum value of : = O<k=s —
4sinx + 3cosx 0<k 025 -

> Az = =K< 0.5 only

=y +37=5 44.(B) 2 - 2 sin x - sin®x

.. Greatest value of

8 lsi.nx . 27cosx = 35
39.(C) 2 — cosx + sin®*x

=2 —cosx+ 1 -cos?x

max - x=0°
= 2-0-0=2
min = x = 90°

=—(cos®x + cosx) + 3 =2-2-1=-1
2 .2
== [cosx+l] 1 +3 ratio = —1__2
2 4
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Notes
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