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 TOPIC :  WORK, ENERGY AND POWER

SECTION-A

1. A force acts on a 2 kg object so that its position is

given as a function of time as x = 3t2 + 5. What is

the work done by this force in first 5 seconds :

(1) 850 J

(2) 900 J

(3) 950 J

(4) 875 J.

2. A block of mass m is kept on a platform which

starts from rest with a constant acceleration g/2

upwards, as shown in the figure. Work done by

normal reaction on block in time t is :

(1) zero

(2)
2 23mg t

8

(3)
2 2mg t

8


(4)
2 2mg t

8

3. A particle which is experiencing a force, given by

ˆ ˆF = 3i 12j


, undergoes a displacement of ˆd = 4i


.

If the particle had a kinetic energy of 3J at the

beginning of the displacement, what is its kinetic

energy at the end of the displacement :

(1) 15 J

(2) 10 J

(3) 12 J

(4) 9 J

4. A body of mass 1 kg falls freely from a height of

100m, on a platform of mass 3 kg which is mounted

on a spring having spring constant

k = 1.25 × 106  N/m. The body stick to the platform

and the spring's maximum compression is found

to be x. Given that g = 10 ms–2, the value of x will

be close to :

(1) 2 cm (2) 8 cm

(3) 80 cm (4) 40 cm

SECTION-A

1. 2 kg

x = 3t2 + 5

5 

(1) 850 J

(2) 900 J

(3) 950 J

(4) 875 J.

2. m 

g/2 

t 

(1)

(2)
2 23mg t

8

(3)
2 2mg t

8


(4)
2 2mg t

8

3. ˆ ˆF = 3i 12j


, ˆd = 4i


. 

3J 

(1) 15 J

(2) 10 J

(3) 12 J

(4) 9 J

4. 1 kg 100m

3 kg

k = 1.25 × 106  N/m 

x x 

g = 10 ms–2 :

(1) 2 cm (2) 8 cm

(3) 80 cm (4) 40 cm
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5. An alpha-particle of mass m suffers 1-dimensional

elastic collision with a nucleus at rest of unknown

mass. It is scattered directly backwards losing, 64%

of its initial kinetic energy then mass of nucleus

will be:

(1) 4 m

(2) 3.5 m

(3) 2 m

(4) 1.5 m

6. A particle moves in one dimension from rest under

the influence of a force that varies with the

distance travelled by the particle as shown in the

figure. The kinetic energy of the particle after it

has travelled 3m is :

(1) 6.5 J

(2) 2.5 J

(3) 4 J

(4) 5 J.

7. A uniform cable of mass M and length L is placed

on a horizontal surface such that its 
 
  

th
1

n
 part is

hanging below the edge of the surface. To lift the

hanging part of the cable upto the surface, the

work done should be:

(1) 2

MgL

n

(2) 2

MgL

2n

(3) 2

2MgL

n

(4) nMgL.

5. m

64% 

(1) 4 m

(2) 3.5 m

(3) 2 m

(4) 1.5 m

6.

3m 

(1) 6.5 J

(2) 2.5 J

(3) 4 J

(4) 5 J.

7. M L 

 
  

th
1

n

(1) 2

MgL

n

(2) 2

MgL

2n

(3) 2

2MgL

n

(4) nMgL.
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8. A wedge of mass M = 4m lies on a frictionless

plane. A particle of mass m approaches the wedge

with speed v. There is no friction between the

particle and the plane or between the particle and

the wedge. The maximum height climbed by the

particle on the wedge is given by :

(1)

22v

7g
(2)

2v

g

(3)

22v

5g
(4)

2v

2g

9. A force F = 20 + 10y acts on a particle in y-direction

where F is in newton and y in meter. Work done

by the force to move the particle from y = 0 to

y = 1 m is :

(1) 30 J

(2) 5 J

(3) 25 J

(4) 20 J

10. A 60HP electric motor lifts an elevator having a

maximum total load capacity of 2000kg. If the

frictional force on the elevator is 4000N, the speed

of the elevator at full load is close to :

(1 HP = 746W, g = 10ms–2)

(1) 1.7 ms–1

(2) 2.0 ms–1

(3) 1.9 ms–1

(4) 1.5 ms–1

11. Consider a force vector ˆ ˆF = xi + yj


. The work

done by this force in moving a particle from point

A(1, 0) to B(0, 1) along the line segment is :

(1) 3/2

(2) 1

(3) 2

(4) 1/2

8. M = 4m (wedge) 

 m 

v

(1)

22v

7g
(2)

2v

g

(3)

22v

5g
(4)

2v

2g

9. y- F = 20 + 10y 

F y y = 0 

y = 1 m 

(1) 30 J

(2) 5 J

(3) 25 J

(4) 20 J

10. 2000 kg

60HP 

4000N

(1 HP = 746W, g = 10ms–2)

(1) 1.7 ms–1

(2) 2.0 ms–1

(3) 1.9 ms–1

(4) 1.5 ms–1

11. ˆ ˆF = xi + yj


A(1, 0) B(0, 1) 

SI 

(1) 3/2

(2) 1

(3) 2

(4) 1/2
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12. Force F on a particle moving in a straight line

varies with distance d as shown in figure. The

work done on the particle during its displacement

of 12m is:

(1) 13 J (2) 18 J

(3) 21 J (4) 26 J

13. A particle is acted upon by a force F which varies

with position x as shown in figure. If the particle

at x = 0 has kinetic energy of 25 J, then the kinetic

energy of the particle at x = 16 m is :

(1) 45 J (2) 30 J

(3) 70 J (4) 20 J

14. A 10 kg mass moves along x-axis. Its acceleration

as function of its position is shown in the figure.

What is the total work done on the mass moves

from x = 0 to x = 8 cm :

(1) 8 × 10–2 joules

(2) 16 × 10–2 joules

(3) 4 × 10–4 joules

(4) 1.6 × 10–3 joules

12. F, d 

12m

(1) 13 J (2) 18 J

(3) 21 J (4) 26 J

13. F 

x x = 0

25 J x = 16 m 

(1) 45 J (2) 30 J

(3) 70 J (4) 20 J

14. 10 kg x-

x = 0 x = 8 cm 

:

(1) 8 × 10–2

(2) 16 × 10–2

(3) 4 × 10–4

(4) 1.6 × 10–3
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15. The block of mass M moving on the frictionless

horizontal surface collides with the spring of spring

constant K and compresses it by length L. The

maximum momentum of the block after collision

is :

(1) zero

(2)
2ML

K

(3) MK L

(4)
2KL

2M

16. A sphere of mass m , moving with a velocity V,

enters a hanging bag of sand and stops. If the mass

of the bag is M and is raised by a height h, then

the velocity of sphere was :

(1)
M m

2gh
m



(2)
M

2gh
m

(3)
m

2gh
M m

(4)
m

2gh
M

17. Water falls from a height of 60 m at the rate of

15 kg/ s to operate a turbine . The losses due to

frictional forces are 10% of energy. How much

power is generated by the turbine: (g = 10 m/s2)

(1) 12.3 kW

(2) 7.0 kW

(3) 8.1 kW

(4) 10.2 kw

15. M

K 

L

:

(1)

(2)
2ML

K

(3) MK L

(4)
2KL

2M

16. V m 

M 

h 

(1)
M m

2gh
m



(2)
M

2gh
m

(3)
m

2gh
M m

(4)
m

2gh
M

17. 60 m 15 kg/s

10% 

 (g = 10 m/

s2)

(1) 12.3 kW

(2) 7.0 kW

(3) 8.1 kW

(4) 10.2 kw
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18. A body of mass m accelerates uniformly from rest

to v
1
 in time t

1
. As a function of t, the instantaneous

power delivered to the body is:

(1)
1

1

mv t

t

(2)

2

1

1

mv t

t

(3)

2

1

mvt

t

(4)

2

1

2

1

mv t

t

19. A body of mass M is moving with a uniform speed

of 10 m/s on a frictionless surface under the

influence of two forces F
1
 and F

2
. The net power

of the system is :

M
F1 F2

(1) 10 F
1
F

2
M

(2) 10 (F
1
 + F

2
) M

(3) (F
1
 + F

2
) M

(4) Zero.

20. A particle of mass m is driven by a machine that

delivers a constant power k watts. If the particle

starts from rest the force on the particle at time t

is:

(1)
1/ 2mk

t
2



(2) 1/ 2mk t

(3) 1/ 22mk t

(4)
1/ 21

mk t
2



18. m t
1

v
1

t

(1)
1

1

mv t

t

(2)

2

1

1

mv t

t

(3)

2

1

mvt

t

(4)

2

1

2

1

mv t

t

19. M F
1
 F

2

10 m/s

M
F1 F2

(1) 10 F
1
F

2
M

(2) 10 (F
1
 + F

2
) M

(3) (F
1
 + F

2
) M

(4)

20. m

k 

t 

(1)
1/ 2mk

t
2



(2) 1/ 2mk t

(3) 1/ 22mk t

(4)
1/ 21

mk t
2


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21. An engine pumps water through a hose pipe.

Water passes through the pipe and leave with a

velocity 2m/s. The mass per unit length of water

in pipe is 100 kg/m . What is the power of the

engine :

(1) 800 W

(2) 400 W

(3) 200 W

(4) 100 W.

22. A man does a given amount of work in 10 sec.

Another man does the same amount of work in 20

sec. The ratio of the output power of first man to

the second man is :

(1) 1

(2) 1/2

(3) 2/1

(4) None of these

23. Figure show the vertical section of frictionless

surface. A block of mass 2 kg is released from the

position A; its KE as it reaches the position C  its

KE is :

(1) 180 J

(2) 140 J

(3) 40 J

(4) 280 J

24. A string is used to pull a block of mass m vertically

up by a distance h at a constant acceleration g/2.

The work done by tension in the string is :

g/2

m

(1)
3

2

mgh
(2)

4

mgh

(3)
5

4
mgh (4) + mgh.

21.

2m/s

100 kg/m 

(1) 800 W

(2) 400 W

(3) 200 W

(4) 100 W.

22. 10 

20 

(1) 1

(2) 1/2

(3) 2/1

(4)

23.

2 kg A 

C 

(1) 180 J

(2) 140 J

(3) 40 J

(4) 280 J

24. =m

 h g/2 

g/2

m

(1)
3

2

mgh
(2)

4

mgh

(3)
5

4
mgh (4) + mgh.
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25. Power supplied to a body of mass 2 kg varies with

time as 

2
3

2

t
P    watt . Here  t is in seconds . If

velocity of particle at t=0  is v=0 , the velocity of

particle at time t=2 s will be :

(1) 1 m/s

(2) 4 m/s

(3) 2 m/s

(4) 23 m/s

26. If the momentum of a body increases by 20 %, the

percentage increase in its K.E. is equal to :

(1) 44

(2) 66

(3) 20

(4) 88

27. A force F acting on a body depends on its

displacement s as F  s – 1/3. The power delievered

by F will depend on displacement as :

(1) s2/3

(2) s–5/3

(3) s1/2

(4) s0

28. Two masses m
1
 = 2 kg and m

2
 = 5 kg are moving

on a frictionless surface with velocities 10 m/s and

3 m/s respectively m
2
 is ahead of m

1 
. An ideal

spring of spring constant K = 1120 N/m is attached

on the back side of m
2
. The maximum compression

in the spring is:

v  =10 m/s1 v  = 3m/s2

m2m1

(1) 0.51 m

(2) 0.06 m

(3) 0.25 m

(4) 0.72 m

25. 2 kg  P t

2
3

2

t
P  t=0 

 v=0, t = 2 

(1) 1 m/s

(2) 4 m/s

(3) 2 m/s

(4) 23 m/s

26. 20 %

(1) 44

(2) 66

(3) 20

(4) 88

27. F s

1/3
F S

- F 

(1) s2/3

(2) s–5/3

(3) s1/2

(4) so

28. m
1
 = 2kg  m

2
 = 5 kg

10 m/s  3 m/s  m
2
,

m
1

K = 1120 N /m 

m
2

v  =10 m/s1 v  = 3m/s2

m2m1

(1) 0.51 m

(2) 0.06 m

(3) 0.25 m

(4) 0.72 m
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29. A block of mass m is pulled along a circular arc,

by means of a constant horizontal force F as shown.

Work done by this force in pulling block from A to

B is :

30
0

R

R F

FA

B

(1)
2

FR
(2) FR

(3)
3

2
FR (4) mgR.

30. A particle of mass 0.1 kg is subjected to a force

which varies with distance as shown. If it starts its

journey from rest at x = 0, then ratio of its velocities

at x = 4 and x = 12 m is :

10 N

x = 4 x = 8 x = 12
x (m)

F (N)

(1) 1 : 2 (2) 1: 1

(3) 1 : 3 (4) 3 :1

31. The total work done on a particle is equal to the

change in its K.E. This is applicable :

(1) Always

(2) Only if the conservation forces are acting on it

(3) Only in inertial frames

(4) Only when pseudo forces are absent.

32. A man carries a load on his head through a

distance of 5 m. The maximum amount of work is

done when he:

(1) Moves it over on incline plane

(2) Moves it over a horizontal surface

(3) Lift it vertically upwards

(4) None of these.

29. m

F

A  B 

30
0

R

R F

FA

B

(1)
2

FR
(2) FR

(3)
3

2
FR (4) mgR.

30. 0.1 kg 

x = 4  x = 12 

10 N

x = 4 x = 8 x = 12
x (m)

F (N)

(1) 1 : 2 (2) 1 : 1

(3) 1 : 3 (4) 3 : 1

31.

(1)

(2)

(3)

(4)

32. > 5 m

(1)

(2)

(3)

(4)
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33. Initially mass m is held such that spring is in

relaxed condition. If mass m is suddenly released,

maximum elongation in spring will be :

mK

(1)
mg

K

(2)
2mg

K

(3)
2

mg

K

(4)
4

mg

K

34. A moving car encounters air resistance which is

directly proportional to the square of the speed of

the car. The ratio of the power required at

40 km/hr to that required at 80 km/hr, to move at

constant speed :

(1) 1 : 6

(2) 1 : 8

(3) 1 : 16

(4) 16 : 1.

35. If distance is plotted against x-axis and kinetic

energy against y-axis for an object moving along

x-axis, then the slope of the graph so obtained is

proportional to :

(1) Distance

(2) Kinetic energy

(3) Velocity

(4) Acceleration

33.

mK

(1)
mg

K

(2)
2mg

K

(3)
2

mg

K

(4)
4

mg

K

34.

(1) 1 : 6

(2) 1 : 8

(3) 1 : 16

(4) 16 : 1

35. x- y-

(1)

(2)

(3)

(4)
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SECTION-B

36. A uniform chain of length 2m is kept on a table

such that a length of 60 cm hangs freely from the

edge of table. The total mass of chain is 4 kg. What

is work done in pulling the entire chain on table .

(1) 3.6 J

(2) 2.8 J

(3) 4.8 J

(4) 5.8 J

37. An engine exerts a force ˆˆ ˆ(20 3 5 )F i j k  


N and

moves with velocity ˆˆ ˆ(6 20 3 )v i j k  


 m/s. The

power of the engine (in watt) is :

(1) 20

(2) 95

(3) 45

(4) 70

38. A force  ˆ ˆ3 4F i j 


N acts on a particle moving in

x-y plane. Starting from origin the particle first goes

along x-axis to the point (4,0)m and then parallel

to the y-axis to the point (4,3)m. The total work

done by the force on the particle is :

y

x

(4, 3) m

(0, 0) (4, 0) 

(1) + 12 J

(2) – 6 J

(3) + 24 J

(4) –12 J.

39. A long spring is stretched by 2 cm. Its potential

energy is U. If the spring is stretched by 10 cm, the

potential energy stored in it will be :

(1) U/25

(2) U/5

(3) 5U

(4) 25 U

SECTION-B

36. 2

60 

4 kg 

(1) 3.6 J

(2) 2.8 J

(3) 4.8 J

(4) 5.8 J

37. ˆˆ ˆ(20 3 5 )F i j k  


N 

ˆˆ ˆ(6 20 3 )v i j k  


 m/s

(1) 20

(2) 95

(3) 45

(4) 70

38.  ˆ ˆ3 4F i j 


x-y

x- (4,0)

y- (4,3)

y

x

(4, 3) m

(0, 0) (4, 0) 

(1) + 12 J

(2) – 6 J

(3) + 24 J

(4) –12 J.

39. 2 U

10 

(1) U/25

(2) U/5

(3) 5U

(4) 25 U
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40. A motor drives a body along a straight line with a

constant force. The power P developed by the

motor  vary with time t as :

(1)

P

t

(2)

P

t

(3)

P

t

(4)

P

t

(1) a (2) b

(3) c (4) d

41. If the K.E. of a body becomes twice its initial value,

the new  momentum of the body will be :

(1) 2 times

(2) 2 times

(3) 4 times

(4) Unchanged

42. The displacement of a body of mass 2 kg varies

with time t as S = t2 + 2 t, where t is in seconds.

The work done by all the forces acting on the body

during the time interval t = 2 sec to t = 4 sec is :

(1) 36 J

(2) 64 J

(3) 100 J

(4) 120 J

43. A bomb explodes in mid-air when it has a

horizontal velocity of 20 m/s. It breaks into two

pieces A and B having masses in ratio 1 : 2. If A

goes vertically at speed 80 m/s , the speed of B

will be :

(1) 40 m/s

(2) 50 m/s

(3) 60 m/s

(4) 100 m/s

40.

P t 

(1)

P

t

(2)

P

t

(3)

P

t

(4)

P

t

(1) a (2) b

(3) c (4) d

41.

(1) 2

(2) 2

(3) 4

(4)

42. 2 kg s = t2 +

2t s t

t = 2s t = 4s

(1) 36 J

(2) 64 J

(3) 100 J

(4) 120 J

43. 20

A  B 

1 : 2 A 80 

B 

(1) 40

(2) 50

(3) 60

(4) 100
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44. A bullet of mass m moving with velocity v strikes

a suspended wooden block of mass M and gets

embeded. The block rises to height h. The initial

velocity v of bullet is :

(1) (2gh)1/2

(2)

1/ 2m(2gh)

M m

(3)
1/ 2M m

(2gh)
m



(4) None of these

45. The kinetic energy of a person is half of the kinetic

energy of a boy whose mass is half of that person.

If person increases his speed by 1 m/s, then its

kinetic energy becomes equals to that of boy, then

initial speed of person was :

(1)
2 2 2

m / s
2

 
 
 

(2)
2 2

m / s
2

 
 
 

(3) 2( 2 2)m / s

(4) None of these

46. A bullet when fired at a target has its velocity

decreased to 50% after penetrating 30 cm into it.

Then the additional thickness it will penetrate in

cm before coming to rest is:

(1) 10 cm

(2) 30 cm

(3) 40 cm

(4) 60 cm

47. A body covers a distance of 2 m under the action

of force F = (15 – 4x) N where x is the distance in

metres from starting point. The work done by the

force is :

(1) 11 J

(2) 22 J

(3) 7 J

(4) 14 J

44. m v M

h

v 

(1) (2gh)1/2

(2)

1/ 2m(2gh)

M m

(3)
1/ 2M m

(2gh)
m



(4)

45.

1 m/s 

(1)
2 2 2

m / s
2

 
 
 

(2)
2 2

m / s
2

 
 
 

(3) 2( 2 2)m / s

(4)

46.

50% 

(1) 10 cm

(2) 30 cm

(3) 40 cm

(4) 60 cm

47. F = (15 – 4x) N 

x 

(1) 11 J

(2) 22 J

(3) 7 J

(4) 14 J
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48. A particle moves in the x – y plane under the action

of a force F


 such that the value of its linear

momentum at any time t is p
x
 = 2 cos t, p

y
 = 2 sin t.

The angle  between F


and p


 at a given time t will

be :

(1) 90o

(2) 0o

(3) 180o

(4) 30o

49. A body of mass 3 kg is under a force, which causes

a displacement in it is given by S = t3/3 (in m). Find

the work done by the force in first 2 seconds

(1) 2 J

(2) 3.8 J

(3) 5.2 J

(4) 24 J

50. A body of mass 2 kg is thrown up vertically with

K.E. of 490 joules. If the acceleration due to gravity

is 9.8m/s2, then the height at which the K.E. of the

body becomes half its original value is given by :

(1) 50 m

(2) 12.5 m

(3) 25 m

(4) 10 m

48. F


x-y

p
x
 = 2 cos t, p

y
 = 2 sin t. F



p


t

(1) 90o

(2) 0o

(3) 180o

(4) 30o

49. 3

S = t3/3 (in m) 2

:

(1) 2 J

(2) 3.8 J

(3) 5.2 J

(4) 24 J

50. 2 kg 490 J 

9.8m/s2 

(1) 50 m

(2) 12.5 m

(3) 25 m

(4) 10 m
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