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ek=d vkSj foek
(Unit & Dimension)01.

 (Physics)

2E mc [ c = Speed = 3 × 108]

Q. 1 kg

E = mc2

= 1 × ( 3 × 108)2

= 9 × 1016  Joule




(i)

(ii)

(iii)

(iv) (System of International)–
M K S 

 1971 
S.I

 S.I. 7
7 

S.I.

1. 2.
(Basic unit) (Supplementry unit)

7 2 

1. (Basic Unit)

(Length) Metre   m  [L] 

(Mass) Kilogram  Kg [M] 

(Time) Second  s [T] 

(Temperature) Kelvin k  [K] 

(Current) Ampere   A [A] 

(Luminous intensity) 

Candela   Cd [C] 

(Amount of Substance)  

mole   mol N

Note :– s

Remark :– 

(Plane angle) radian rad 

(Solid angle) Steradian Sr 

 (Derived Unit)



Physics By Khan Sir KGS   (2.)

1. (Area) × m× m =  m2  [L2]

2. (Volume) × × m × m × m = m3  [L3]

3. (Speed) 1M
s

ms  [LT-1]

4. (Velocity) 1M
s

ms  [LT-1]

5. (Acceleration)
1

1 1 2ms ms s ms
s


     [LT-2]

6. (Force) × kg × ms–2 = kg ms–2 = N  [MLT–2]

7. (Momentum) × kgms–1 or N – S  [MLT–1]

8. (Impusle) × kgms–2 × s = kg ms–1  [MLT–1]

9. (pressure)

2
2 2

1 2

kgms
kgms m

m m
kg m s


 

 





 [ML–1T–2]

10. (Surface tension)

2
2kgm s

kgs
m




 [MT–2] [ML0T–2]

11. (Density) 3

kg

m
 [MT–3] [ML3T–0]

12.
1ms

m



 [T–1] [M0L0T–1]

(Angular Velocity)

13. [Work] × kgms–2 × m = kgm2s–2 = J  [ML2T–3]

14. [Kinetic Energy] 1/2 mv2 kg m2/sec2 = kgm2s–2 = J  [ML2T–2]

15. (Torque) ×  [ML2T–2]

16. =[M0L0T0]

17. (Power)  [ML2T–3]

18. ×  [M–1L3T–2]

(Gravitational Constant)

19.  [L2T–2]

(Gravitational Potential)

20. (Young's Modulus)  [ML–1T–2]

21 (Velocity grediant)  [T–1]

22. × 2

  
 [ML–1T–1]

 (Coffieciant of Viscosity)

23. × [ML2T–1]

(Planks Constant)
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24. (Capacity) [M–1L–2T4A2]

25. (Conductance)
1 –1 [M–1L–2T3A2]

26. (Current Density) [M0L–2T0I1]

27. (Flux) B A   [ML2T–2I–1]

28. (Resistivity) /RA l  [ML3T–3A–2]

29. (Latent Heat) × [L2T–2]

30. × [ML2T–1]

(Angular Momentum) ( )I ( )

31. × [ML2]

( Moment of Interia)

32. (Weight) × kgms–2 [MLT–2]

Remarks :–








 (Principle of Homogenity)

Example :–


(Prefixes and Symbols for Various Powers of 10)–

(Prefix) (Symbol) (Power of 10)
(deca) da 101 

(hecto) h 102 

(kilo) k 103 

(mega) M 106 

(giga) G 109 

(tera) T 1012 

(peta) P 1015 

(exa) E 1018 

(Prefix) (Symbol) (Power of 10)
(deci) d 10–1

(centi) c 10–2

(milli) m 10–3

(micro) µ 10–6 

(nano) n 10–9

(pico) p 10–12 

(femto) f 10–15 

(atto) a 10–18 

1. (Light Year)

2. (Astronomical Unit)

3. (Parsec)
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Note :– 

 

100 m  

100m
 100 m   1 =  

100m

44 

44
   44       1  = 

44

110 

44
   44   1 =  

44

1 3

1 22

1  10   

1 8 (1.6 km ) 
1 (NM) 1.852 km   
1    6 fit  
1 Feet  12 inch 
1 inch 2.54  cm.    
1 159  

1 3.8 

1 0.2 gm. 

1  28.35 gm .   
1 453.6 gm .   
1 kg 1000 gm. 
 Remarks :–

 1 year = 13 
 1 (Lunar Month) = 4 = 
 1 = 1760 = 1.6 km = 1609 m
 1 = = 0.4536 kg
 1 = 1.4 × 

= 2.8 × 1030kg
 1 = 1.66 × 10–27 kg
 1 = 340.3 
 1 = 25 
 1 = 10–9 
 1 = 24 
 1 = 10–12 
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(Vector & Scalar Quantity)02.

 (Scalar Quantity)


Note :– 

 (Vector Quantity)

Trick :–  




 (Representation of a Vec-

tor)  

 (Law of Addition of
Vectors)

 (Law of Parallelogram)
A B  

A


B



R


2 2R A B 2ABcos   

1. 10 N 5N 

2 2R A B 2ABcos   

2 2R 10 5 2 10 5cos90    

100 25 100 0    125 0 

125 25 5   5 5
Remark :–  0° 

2 2
maxR A B 2ABcos   

2 2A B 2ABcos0   

2 2A B 2AB 1   

2 2A B 2AB    2
A B 

maxR (A B) 

Remark  :–  = 180°

2 2
minR A B 2ABcos180  

2 2A B 2AB 1 cos180 1      

2 2A B 2AB    2
A B 

minR (A B) 

 Rang min Max 

Minimum Maximum 



Physics By Khan Sir KGS   (6.)

1. 10 N 5 N 

(a) 8 N
(b) 15 N
(c) 12 N
(d) 3 N (Min Range )

Sol. Min = A – B Max = A + B
       =  10 – 5        = 10 + 5
       = 5  = 15

Range = 5    15
2.

Sol. A = B = R  R = x

2 2R A B 2ABcos   
2 2x x x 2 x x cos     

2 2x 2x 2x cos   ,  2x 2x 1 cos  

Squaring Both Side ,  2 2x 2x 1 cos  

1
1 cos

2
    1 cos

2


  

1
cos

2
    cos cos120 

120 
3.

Sol. A = B = x 

R A B 
x x 2x  

2 2R A B 2ABcos   
2 2 22x x x 2x cos   

2 22x 2x 2x cos  

 22x 2x 1 cos  

Squaring Both side

 2 24x 2x 1 cos  

2 1 cos  
1 cos 
cos0 cos 

0 

(Multiplication of Vector)
(a) (Scalar Product of

Vectors)  Dot (.) 

 A B  
dot product

A B ABcos  
 


(b) (Vector Product of

Vectors) Cross (×)

 A B 

A B ABsin
 

  


1.
   
A = 5 i + 6 j + 7 k

   
B = 7 i + 8 j + 9 k

A B 

Sol. A = 5 i + 6 j + 7 k

B = 7 i + 8 j + 9 k

A . B = 35 + 48 + 63 = 146

   

   

 

2. 20N 5N 30 

 A B sin    A.B cos 
Sol. 20 5sin 30 20 5cos30

1
20 5

2
  3

20 5
2

 

50 50 3
3.

Sol. A × B = A.B
A.Bsin A.Bcos  

sin
1

cos






tan 1 45   

4. 3

Sol. = 3

A B A.B. 3 

A.B.sin A.Bcos 3   

sin
3

cos






tan 3 60   
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5.

60° 40N 2M 

Sol. W f s cos ( )   

W = f.s cos ()

 = 40 2cos60  1
40 2

2
   40 40 J

6.

40 kg 30°

8 m/s2

Sol. f m a sin  

= 40 × 8 × sin30º

1
40 8 160 N

2
   

7.
^

12i
^

20 j

Sol. W f.s

^ ^

12i 20 j         

[  i j 90 , cos90 0]    

0

8.  
^ ^ ^

5 i 6 j 7k

 
^ ^ ^

3 i 4 j 5k

Sol.
^ ^ ^ ^ ^ ^

5i 6 j 7k 3i 4 j 5k             15 24 35 74   

9.
^

3i

^
12i

= m × a

Sol.
^ ^

3i 12i         

[  i j 0 , sin 0 0]     0

 (Dissociation of Vector)

x– y–

x R cos

y R sin

10. 50N 30 

x y 

Sol.

X = R cos Y = R sin

50cos30 50sin 30

3
50

2

1
50

2


25 3N 25 N

11. 80 m/s 45 

x y 

Sol.

x = R cos  y R sin 

80 cos 45 80 sin 45

1
80

2


1
80

2


1
2 40

2
 

1
2 40

2
 

40 2 N 40 2 N

Remarks :– 
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A = 5 N

B = 12 N
Max = A + B = 17

Min = A – B = – 7   
     B – A = 7   

 (Unit Vector )  = 

x = ^
i

y = ^
j

z = ^
k

 (Resultant of Unit Vector)

12.
^ ^

12i + 5j

Sol. 2 2A BR 
2 212 5 144 25 169 13    

13.
^ ^ ^

i + 5 j + 3k10

Sol. 2 2 2A B CR  
2 2 210 5 3 

100 25 9 
134
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(Motion & Velocity)03.



 (Types of Motion)

(a) (Circular Motion) :– 

etc.
(b) (Linear Motion) – 

etc.

= (Displacement)
(c) (Oscillatory Motion)– 

etc.

(d) (Periodic Motion)– 

etc.
Remarks :–


v = u + at

v = (final velocity)

u = (Initial velocity)

a = (Acceleration)

t = (Time Period)



s = ut + 21
2

at , s = (Displacement)


v2 = u2 + 2as

Note :– g
g

 
(a = +g) (a = –g)

 v = u + gt  v = u – gt


21

s ut gt
2

  
21

s ut – gt
2



or, H = ut + 
1

2
at2

 v2 = u2 + 2gs

  n
g

S u 2n 1
2

     n
g

S u – 2n 1
2

 

t t
1. 10 m/s 

5 

Sol. V u at 
0 10 5  
0 50 

V 50 m /s
2.

50 m/s 
Sol.   V = u + gt

  V = u + (–g) t
   0 = 50 + (–10) × t
   0 = 50 – 10t
10t 50

50
t 5 sec.

10
 

3. 70 m/s 

Sol.      0v  0u 
v = u + gt v u gt 
v = u + (–g) t   10 7 
0 = 70 + (–10) × t   70 /m s
0 = 70 – 10t    = 70 m/s

10 t = 70, t = 7
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Note :– 

V = u + gt
V = u + (–g)t
O = u – gt

u
gt u t

g
 

4. 82 m/s 

Sol. 
82

8.2 sec.
10

u
t

g
  

5. 2 s2

2 sec
(a) 2 (b) 8
(c) 4 (d) 1

Sol.  u = 0 s = ut + 
21

2
at

a = 2m/s2 s  = 0 + 
1

2
 × 2 × 2 × 2

t  = 2 sec s = 4m
s = ?

6.
3 ms–2 8

(a) 96 ms (b) 96 ms–1

(c) 96 m (d) 96 ms2

Sol. s = ut + 
21

2
at  { u = 0, a = 3 m/s2, t = 8 sec}

  = 0 + 
1

3 64
2
 

s = 96 m
7.

Sol. 2H ut ½at 
H 0 ½ 10 10 10 H 500 m      

8. 10 m/s 
5 sec 

Sol.
21

H ut gt
2

 

H = ut + 
1
2 (–g) t2

H = 10 × 5 + 
1
2  × (–10) × (5)2

H = 50 – 
1
2  × 10 × 25

H = 50 – 125
H = – 75 m

9. 20 m/s 
10/s2

Sol. 2 2V u 2as 
   0 = (20)2 + 2 × (–10) × s
   0 = 400 –20s
20s = 400
   s = 20 m

10. 20 m/s 

Sol. 2 2V u 2gh 
V2 = u2 + 2(–g)h
  0 = (20)2 + 2(–10)h
  0 = 400 – 20h

     20 400h 

  

400

20
20

h

h m





11. 72 km/h 200

(a) 1 s2 (b) 2 m/s2

(c) 10 s2 (d) 20 m/s2

Sol. u = 
5

72
18

  = 20 m/s

v = 0
s = 200 m

    v2 = u2 + 2as
a = ?

 0 = (20)2 + 2 × a × 200
 400 = 400a

a = 1 m/s2

12. 5 m/s2

9
9

Sol. 2S ut ½at 

 n

a
S u 2t 1

2
   21

0 5 9
2

  

 5
0 2 9 1

2
   

1
5 81

2
  

5 85
17

2 2
  

85

2 17 :81
5 81

2
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1. 10m/s2 
100m/s 

(a) 11 sec (b) 10 sec

(c) 15 sec (d) 20 sec Ans.(b)

2. 1 ms–2

2

(a) 120 ms–2 (b) 120 ms–1

(c) 120 ms1 (d) 120 ms2 Ans.(b)

3. 4
8

(a) 16 (b) 8

(c) 32 (d) 4 Ans.(c)

4. 10 144

(a) 200 (b) 280

(c) 800 (d) 400 Ans.(a)

5.

(a) s = 
21

2
ut at (b) 2as = v2 – u2

(c) v = u + at (d) v = u – at  Ans.(a)

6. 10 m/s2

100 m/sec

(a) 10 sec (b) 20 sec

(c) 15 sec (d) 12.5 sec Ans.(a)

7.
4 sec –

(a) 9.8 m (b) 19.6 m

(c) 39.2 m (d) 78.4 m Ans.(d)

 (Distance)





 S.I

 (Displacement)



 S.I 

 1 

1≥



1.

Sol. = 4 + 3 + 4 + 3 = 14m
= 5 + 5 = 10 m

2. 3½

10m 
Sol. = 10 + 10 = 20 m

= 2r ×  3½

=
22 7

2 10
7 2

   = 220m

3. 5m 

Sol.  = 0
= 10m

=
10

or 10 : 0
0
 

4. 23 144.51 

Sol. 23m

= 

 = 144.51 

= A

A = 0 
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 (Difference between

Distance and Displacement)

1. 1. 

2. 2. 

3. 3. 

(Speed)



=

 S.I = m/s 



 (Differences between

Speed and Velocity)

1. 1. 

2. 2. 

3. 3. 

(Velocity)



= 

 S.I m/s 



(Velocity)

(Intial Velocity)  (Final Velocity)
(u)  (v)

u = 0 v = 0

  
 

t


 

360

t
 

2

t


 

2 2

t 60 30

  
   

2 2 2 2

t 60 60 60 3600 1800

    
     



2 2 2

t 12 12 60 60 21600

   
    

 
4.

30 60 :1

1800



 

1800




21600




121800 12 :1
1

21600
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 v r 

2 2
red / sec

t 60 30

  
   

v r 10 m / sec
30 3

 
    

(GRAPH)

1.

2.

3.

4.

5.

(1)

(2)

(3)
(5)

(4)

(1)
(2)
(3)
(4)
(5)
Note :– 

1.

2.

3.

4.
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(1) = 
(2) = = 
(3)
(4) = 
(5) = 

Note :– 

1.

15

40
30
20
10

5 10

15 sec 
Sol. 15 sec = 15 × 40 = 600m Ans.

2.

5 10 15

30
20
10

10 sec 

Sol. 10 sec = 
1

5 20 5 20
2
   

          = 50 + 100
         = 150 m Ans.

(Acceleration)



=

v u
a

t




 S.I = 
1

2ms
ms

s




 = [LT–2] = [M0LT–2]
 +Ve


(Retardation)



5
km / h m / s

18
18

m / s km / h
5

 

 

1. 5 second 42 m/s 77
m/s

Sol.
2v u 77 42 35

a a 7m/sec
t 5 5

 
    

2. 9 second 92 m/s 
11 m/s 

Sol.
v u 11 92

a
t 9

 
 

2 281
9m /s or 9m /sec

9


  

3. Car 60 m/s 
5 sec 

Sol. u = 60
v u

a
t




v = 0
0 60

a
5




t = 5
60

a
5




a = ? a = – 12 m/s2  or 12 m/s2 

Remark :– g (9.8
m/s2)
* +ve
* –ve

4. 5 sec 

Sol. 
v u v 0

g 9.8
t 5

 
  

  v 49.0 m / s 49 m /s 
5. 10 m/s 

6 second 

Sol. 
v u v 10

g , 10 ,
t 6

 
  

60 v 10, v 50m /s    
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iz{ksI; xfr
(Projectile Motion)

 

 (Two Dimentional Motion) 



 = (Projected Angle)

0 = (Projectile Point)

u = (Intial Velocity)

g = (Gravitation Acceleration)

Hmax = (Maximum Height)

R = (Range)

 0 B 

(T) 

(i) x- x- 

(ii) y-  y- 

(Range) = R

Range R 

Range 

2u sin 2
R

g




  = 45°

R
max

 = 
2 sin 2 45u

g
 

R
max

 = 
2 sin 90u

g


R
max

 = 
2u

g

Note :– 45° 

1.

Sol. 45°
2. 60 m/sec 30°

Sol.  
2u sin 2

R
g




 2
60 sin 2 30 3600 sin 60

10 10

  
 

3600 3 / 2
180 3

10


 

45° Range 
45°

3. 12 m/sec 45°
Range 

Sol.
2u sin 2

R
g




212 sin 2 45 144 sin90

10 10

   
 

144 1
14.4

10


 

04.
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4.

Sol.
5. 30° 10 m/s 

Sol. u = 10 m/s
 = 30°

2 sin 2uR
g

  = 
 210 sin 2 30

10

  

3
100

2
10




= 5 3
6.

(a) 60° (b) 15° (c) 30° (d) 45°

Sol.
2
uv 

v = u cos

2
u

 = u cos

cos = 
1
2

 = 60°

(Time of Flight) = T

2u sin
T

g




1. 30° 60m 

Sol.

2usin 2 60 sin 30 120 1/ 2
T 6

g 10 10

    
   

(Maximum Height) = H

2 2

max

u sin
H

2g




1. 120 m/sec 30°

Sol. 
2 2 2

max

u sin 120 120 sin 30
H

2g 2 10

   
 



120 120 1/ 4
180

20

 
 

 H T 

2 2u sin
H

2g




2usin
T

g




2 2u sin
H 2g

2usinT
g






2 2H u sin g

T 2g 2u sin




 

H u sin

T 4




 (Time of Ascent /
Descent)

usin
T

g




Trick :–

H =
2 2u sin

2g



R. =
2u sin 2

g



T. =
2u sin

g
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Numerical  Questions

Type-01

1. 50 

(a) 150 (b) 100

(c) 75 (d) N.O.T

Sol. (b)Hmax = 50 cm

2

max
u

90º ,R
g

  

2 2

max
u sin

H
2g




2 2u sin 90º
50

2g


2u
50 2

g
 

2

max
u

R 100m
g

 

2. 100 

(a) 30 ms–1 (b) 42 ms–1

(c) 32 ms–1 (d) 35 ms–1

Sol. (c) Rmax = 
2u

g
 = 100

45º

u ?

 


2

max
u

R
g



2u
100

10


2u 100 10 
u2 = 1000

u 10 10 32m /s 
3.

(a) 10 : 49 (b) 49 : 10

(c) 98 : 10 (d) 10 : 98

Sol. (b)  = 45º

2

max
2 2

u sin 2
R g

T 2usin
g




 
 
 

2

max
2 2 2

2

u sin 2
R g

T 4u sin

g






2

2 2

2

u sin 2 45º

g

4u sin 45º

g






2

2 2

2

u sin 90º

g

4u sin 45º

g



2

2
2

2

u
g

1
4 u

2

g

    
 

2 2

2

u g g
1g 24 u
2

  
 

9.8 49
4.9

2 10
  

4. 10 m 

(a) 20 2m (b) 10m

(c) 10 2m (d) 20m

Sol. (d)

90º 
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2 2

max
u sin

H
2g




2 2

max
u sin 90º

H
2g



2

max
u

H 10
2g

 

2u 20

2

max
u

R 20m
g

 

5. 400m 

(a) 100 m (b) 200 m

(c) 400 m (d) 800 m

Sol. (b) 

Rmax = 400

Rmax = 
2u

g

H = maxR

4
,    Rmax =  4H,    400 = 4H

H = 100m

Type-02

1. 30° 60° 

(a) 3 : 2 (b) 3 :3

(c) 3 :5 (d) 3 :1

Sol. (d) 2 = 60º, 1 = 30º

2 2
1 2

2 2
2 1

u sin

2g
H

u sin

2g




                    

60°
30°

2 2
1

2 2
2

u sin 60º

2g

u sin 30º

2g



2

2
1
2 2
2

3

2u

u 1

2

 
 
  
 
 
 

1

2

3
u 2

1u
2

  3
3 :1

1
 

2. E 45° 

(a) E (b)
E

2

(c)
E

2
(d) 0

Sol. (c)

45º

u cos

E = 
21

2
mu

E = 
21

( cos )
2

m u 

 21
m u cos45º

2

2
21 1

mu
2 2

 
 
 

21 1
mu

2 2


1 E
E

2 2
  

3.
R 

H R/H 

(a) 4 : 1 (b) 2 : 1

(c) 3 : 1 (d) ½ : 6

Sol. (a) Rmax = 
2u

g ...(i)

45º 

Hmax = 
2 2u sin 45º

2g
 = 

2

2 1
u

2
2g

 
 
 

2

2

1
u 1 12  u

2g 2 2g


    = 

2u

4g
...(ii)


