
PHYSICS

BOOKS - DC PANDEY ENGLISH

WORK, ENERGY AND POWER

Example

1. A gas filled in a cylinder fitted with movable piston is allowed

to expand. What is the nature of the work done by the gas?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IKenNjxupruQ


2. A lawn roller has been pushed by a gardener through a

distance of 30 m. What will be the work done by him, if he

applies a force of 30 kg-wt in the direction inclined at  to the

ground?

Watch Video Solution

60∘

3. A rigid body moves a distance of 10m along a straight line

under the action of a force 5N. If the work done by this force on

the body is 25 joules, the angle which the force makes with the

force makes with the direction of motion of the body is:

Watch Video Solution

https://dl.doubtnut.com/l/_sXcQxoRZiAof
https://dl.doubtnut.com/l/_QbOgx2IvSz3Z


4. A block of mass  is pulled by a force 

upwards through a height  Find the work done on the

block by the applied force  and its weight mg. . 


Watch Video Solution

m = 2kg F = 40N

h = 2m.

F (g = 10m/s2)

5. A 10 g block placed on a rough horizontal floor is being pulled

by a constant force 50 N. Coefficient of kinetic friction between

the block and the floor is 0.4. Find work done by each individual

https://dl.doubtnut.com/l/_0Rti5fMtKgIS
https://dl.doubtnut.com/l/_9X7SN5jxt8t4


force acting on the block over displacement of 5 m. 

Watch Video Solution

6. A block of mass 2 kg is being brought down by a string. If the

block acquires a speed  in dropping down 25 cm, find

the work done by the string in the process.

Watch Video Solution

1(m) /(s)

7. Two unequal masses of 1 kg and 2 kg are attached at the two

ends of a light inextensible string passing over a smooth pulley

https://dl.doubtnut.com/l/_9X7SN5jxt8t4
https://dl.doubtnut.com/l/_Lngy9aWys6wk
https://dl.doubtnut.com/l/_p5wkKdYFvbK9


as shown in figure. If the system is released from rest, find the

work done by string on both the blocks in 1 s. (Take g = 10 

) 

Watch Video Solution

ms− 2

https://dl.doubtnut.com/l/_p5wkKdYFvbK9
https://dl.doubtnut.com/l/_5UWtAfZa2Zoh


8. A constant force  acts on a particle and

displace it from (-1m,2m,1m)to(2m,-3m,1m).

Watch Video Solution

F = ( î + 3ĵ + 4k̂)N

9. A particle is shifted from point (0,0,1m)to (1m,1m,2m), under

simultaneous action of several forces. Two of the forces are

. Find

work done by resultant of these two forces.

Watch Video Solution

F1 = (2 î + 3j − k)N  and F2 = ( î − 2ĵ + 2k̂)N

10. A position dependent force 

, 


acts on a small body of mass 2kg and displaces it from  to 

m. Work done in joule is

F = (7 − 2x + 3x2)N

x = 0

x = 5

https://dl.doubtnut.com/l/_5UWtAfZa2Zoh
https://dl.doubtnut.com/l/_izn1i6v0Xauh
https://dl.doubtnut.com/l/_5i5P4XiSPmod


Watch Video Solution

11. A force  acts on a particle in x-direction where F

is in newton and x in metre. Find the work done by this force

during a displacement form 1. 0 m to x = 2.0 m.

Watch Video Solution

F = (2 + x)

12. A force  acts on a particle in x-direction.

Find the work done by this force in displacing the particle from.

 to . Here, k is a positive constant.

Watch Video Solution

F = − (x ≠ 0)
k

x2

x = + a x = 2a

https://dl.doubtnut.com/l/_5i5P4XiSPmod
https://dl.doubtnut.com/l/_spucOoNPJJa5
https://dl.doubtnut.com/l/_DqHK0IWZmyA0


13. Force  on a particle moving in a straight line varies with

distance  as shown in the figure. The work done on the particle

during its displacement of  is 

Watch Video Solution

F

d

12m

14. The relationship between force and position is shown in fig (

in one dimensional case). The work done in displacing a body

https://dl.doubtnut.com/l/_2m3FC4GOvtmq
https://dl.doubtnut.com/l/_BO1djWiaQQzF


from x=1cm to x = 5 cm is: 

Watch Video Solution

15. A force F acting on a particle varies with the position x as

shown in figure. Find the work done by this force in displacing

https://dl.doubtnut.com/l/_BO1djWiaQQzF
https://dl.doubtnut.com/l/_Wagq1qzeFkBI


the particle from

Watch Video Solution

16. The work done in extending a spring by  is . Find the

work done in further extension .

Watch Video Solution

x0 W0

x0

17. Consider a block connected to a light spring of spring

constant . Now the block is displaced by applying a100Nm− 1

https://dl.doubtnut.com/l/_Wagq1qzeFkBI
https://dl.doubtnut.com/l/_7m5jICHx72KN
https://dl.doubtnut.com/l/_3kcykLI2S4i1


constant force F which gives zero resultant force when spring is

stretched through 10 cm.

 


Evaluate 

(i) Work done by the spring force when the block attains

equilibrium. 

(ii) Net work done on the block when it attains maximum speed.

Watch Video Solution

18. A train is moving with a speed of  passenger X

inside the train displaces his 40 kg, luggage slowly an the floor

through 1 m in 10 s. Coefficient of friction of the floor of the

train is 0.2. Find the work done by this passenger X and the

90kmh− 1

https://dl.doubtnut.com/l/_3kcykLI2S4i1
https://dl.doubtnut.com/l/_FVkcu3Lr1CXl


luggage as seen by 

(i) a follow passenger Y 

(ii) a person on the ground [Take ,g=10 ].

Watch Video Solution

ms− 1

19. An object is displaced from point A(2m,3m,4m,) to a point B

(1m,2m,3m) under a constant force  N. Find the

work done by this force in this process.

Watch Video Solution

(2 î + 3ĵ + 4k̂)

20. An object is displaced from positin vector  m

to  m under a forc  Find

the work done by this force.

Watch Video Solution

r1 = (2 î + 3ĵ)

r2 = (4 î + 6ĵ) F = (3x2 î + 2yĵ)N

https://dl.doubtnut.com/l/_FVkcu3Lr1CXl
https://dl.doubtnut.com/l/_udSwbZrmPI3j
https://dl.doubtnut.com/l/_hKK5gWN5eX5S


21. A body of mass 0.3 kg is taken up an inclined plane of length

10 m and height 5 m, and then allowed to slide down the

bottom again. The coefficient of friction between the body and

the plane is 0.15. What is the 

(i) work done by the applied force over the upward journey? 

(ii) work the by gravitational force over the round trip? 

(iii)work the by the frictional force over the round trip? 

Which of the above forces (except applied force )is/are

conservative forces?

Watch Video Solution

https://dl.doubtnut.com/l/_hKK5gWN5eX5S
https://dl.doubtnut.com/l/_UnrLMB6CSqOT


22. If a man increase his speed by 2m/s, his K.E. is doubled, the

original speed of the man is

Watch Video Solution

23. In a ballistics demonstration, a police officer fires a bullet

mass  with speed  on soft plywood of thickness

2.00cm. The bullet emerges only with  of its initial kinetic

energy. What is the emergent speed of the bullet ?

Watch Video Solution

50.0g 200ms− 1

10 %

24. A body of mass 0.8 kg has intial velocity 

and final velocity . Find change in kinetic

energy of the body?

(3 î − 4ĵ)ms− 1

( − 6ĵ + 2k̂)ms− 1

https://dl.doubtnut.com/l/_UnrLMB6CSqOT
https://dl.doubtnut.com/l/_1i3pgkcXsh4n
https://dl.doubtnut.com/l/_BWM1mbCxbogO
https://dl.doubtnut.com/l/_TFWFI2pBgr6V


Watch Video Solution

25. Two bodies A and B having masses in the ratio of 3 : 1

possess the same kinetic energy. The ratio of their linear

momenta is then

Watch Video Solution

26. Kinetic energy of a particle is increased by 300 %.Find the

percentage increase in momentum.

Watch Video Solution

27. The position (x) of a particle of mass 1 kg moving along x-axis

at time t is given by  meter. Find the work done by(x = t2)
1

2

https://dl.doubtnut.com/l/_TFWFI2pBgr6V
https://dl.doubtnut.com/l/_htbIDxgmEMwL
https://dl.doubtnut.com/l/_GxkW3Jb63ZKG
https://dl.doubtnut.com/l/_XR1qqP73R7Bw


force acting on it in time interval from t=0 to t=3 s.

Watch Video Solution

28. A bullet weighing 10 g is fired with a velocity of .

After passing through a mud wall 1 m thick, its velocity

decreases to . Find the average resistance offered by

the mud wall.

Watch Video Solution

800ms− 1

100ms− 1

29. An object of mass 5 kg falls from rest through a vertical

distance of  and attains a velocity of 10 m/s. How much work

is done by the resistance of the air on the object? 

.

Watch Video Solution

20m

(g = 10m/s2)

https://dl.doubtnut.com/l/_XR1qqP73R7Bw
https://dl.doubtnut.com/l/_nOtRIubrxLRq
https://dl.doubtnut.com/l/_kTgtX2HPYbJj


30. A particle of mass m moves on a straight line with its velocity

varying with the distance travelled according to the equation

, where a is a constant. Find the total work done by all

the forces during a displacement from .

Watch Video Solution

v = a√x

x = 0 → x = d

31. A block of mass  is moving in x-direction with a constant

speed of . it is subjected to a retarding force 

. During its travel from  to .

Its final kinetic energy will be .

Watch Video Solution

10kg

10m/s

F = − 0.1xJ /m x = 20m x = 30m

https://dl.doubtnut.com/l/_kTgtX2HPYbJj
https://dl.doubtnut.com/l/_LGrIgzTAZ9gc
https://dl.doubtnut.com/l/_2AmHfrYjGbc2


32. An object of mass  is tied to a string of length  and a

variable force F is applied on it which brings the string gradually

at angle thit  with the vertical. Find the work done by the force

 


.

Watch Video Solution

m l

θ

F

33. A small ball is placed at the top of a smooth hemispherical

wedge of radius R. If the wedge is accelerated with an

https://dl.doubtnut.com/l/_l7s4WjeZWUmD
https://dl.doubtnut.com/l/_Ux7GVbz8cyRa


acceleration a, find the velocity of the ball relative to wedge as a

function of . 

Watch Video Solution

θ

34. A stone of mass 0.4 kg is thrown vertically up with a speed of

9.8 . Find the potential energy after half second.

Watch Video Solution

ms− 1

https://dl.doubtnut.com/l/_Ux7GVbz8cyRa
https://dl.doubtnut.com/l/_RsVYMZFOlYEU


35. Calculate the work done in lifting a 300N weight to a height

of 10m with an acceleration . Take g= .

Watch Video Solution

0.5ms− 2 10ms− 2

36. Two springs with spring constants and m 

 are stretched by the same force. The ratio of

potential energy stored in spring will be

Watch Video Solution

K1 = 1500N /m

K2 = 3000N /m

37. A block of mass 8 kg is released from the top of an inclined

smooth surface as shown in figure. If spring constant of spring

is 200 Nm^(-1) and block comes to rest after compressing spring

https://dl.doubtnut.com/l/_miisZBmtcoN9
https://dl.doubtnut.com/l/_moqfZrijsdqA
https://dl.doubtnut.com/l/_1eJP30Cgolfi


by 1 m then find the distance travelled by block before it comes

to rest 

Watch Video Solution

38. Two cyllindrical vessels of equal cross sectional ara A contain

water upto heights  and . The vessels are interconnected so

that the levels in them become equal. Calculate the work done

by the force of gravity during the process. The density of water

is 

Watch Video Solution

h1 h2

ρ

https://dl.doubtnut.com/l/_1eJP30Cgolfi
https://dl.doubtnut.com/l/_xgcaWXJYExYa


39. A particle is moving on frictionless XY-plane. It is acted on by

a conservative force described by the potential-energy function. 

 


where , k=constant 

Derive an expression for the force an the particle.

Watch Video Solution

U(x, y, z) = k(x2 + y2 + z2)
1
2

40. A uniform chain of length 4m is kept on a table such that a

length of 120 cm hangs freely from the edge of the table. The

total mass of the chain is 4 kg What is the work done in pulling

the entire chain on the table ?

Watch Video Solution

https://dl.doubtnut.com/l/_xgcaWXJYExYa
https://dl.doubtnut.com/l/_Mq6LYStsEtui
https://dl.doubtnut.com/l/_XehQBYYD67es


41. The potential energy of a conservative force field is given by 

 


where, a and b are positive constants. Find the equilibrium

position and discuss whether the equilibrium is stable, unstable

or neutral.

Watch Video Solution

U = ax2 − bx

42. The potential energy for a conservative force system is given

by . Where a and b are constants find out (a) The

expression of force (b) Potential energy at equilibrium.

Watch Video Solution

U = ax2 − bx

https://dl.doubtnut.com/l/_uaLivgRFzLZp
https://dl.doubtnut.com/l/_ZPh8NXM5NElQ


43. A body of mass 5 kg is thrown vertically up with a kinetic

energy of 490 J. What will be height at which the kinetic energy

of the body becomes half of the original value ? (Acceleration

due to gravity )

Watch Video Solution

= 9.8ms− 2

44. A bullet of mass m moving with velocity  strikes a

suspended wooden block of mass M as shown in the figure and

sticks to it. If the block rises to a height y. the initial of the bullet

υ1

https://dl.doubtnut.com/l/_nwTOV1drMsVj
https://dl.doubtnut.com/l/_fU6hNVuin37Z


is 

Watch Video Solution

45. A particle of mass m makes SHM in a smooth hemispherical

bowl ABC and it moves from A to C and back to A via ABC,so that

https://dl.doubtnut.com/l/_fU6hNVuin37Z
https://dl.doubtnut.com/l/_caizD6aIPde4


PB=h. Find the speed of the ball when it just crosses the point B.

Watch Video Solution

46. A child is swinging a swing. Minimum and maximum heights

fo swing from the earth's surface are 0.75 m and 2 m

respectively. The maximum velocity of this swing is

Watch Video Solution

https://dl.doubtnut.com/l/_caizD6aIPde4
https://dl.doubtnut.com/l/_IAVDHqj6bc5K


47. A machine which is 75 percent efficient, uses 12 joules of

energy in lifting up a 1 kg mass through a certain distance. The

mass is then allowed to fall through that distance. The velocity

at the end of its fall is (in )

Watch Video Solution

ms− 1

48. Auto manufactures study the collision of cars with mounted

spring of different spring constant. Consider a car of mass 1500

kg moving with a speed of  on a smooth road and

colliding with a horizontally mounted spring of spring constant

. Find the maximum compression of the spring .

Watch Video Solution

36kmh− 1

7.5 × 103Nm− 1

https://dl.doubtnut.com/l/_vqMwsQEl17W3
https://dl.doubtnut.com/l/_6w7uMH7AkIS0


49. A spherical ball of mass  is stationary at the top of a hill

of height  , it rolls down a smooth surface to the ground ,

then climbs up another bill of height of  and final rolls

down to a horizontal base at a height of  about the ground

. The velocity attained by the ball is

Watch Video Solution

20kg

100m

30m

20m

50. A smooth narrow tube in the form of an arc AB of a circle of

centre O and radius r is fixed so that A is vertically above O and

OB is horizontal. Particles P of mass m and Q of mass 2 m with a

light inextensible string of length (pi r/2) connecting them are

placed inside the tube with P at A and Q at B and released from

rest. Assuming the string remains taut during motion, find the

https://dl.doubtnut.com/l/_9ULxOhagP9Gv
https://dl.doubtnut.com/l/_3xskcHZtAtdl


speed of particles when P reaches B. 

.

Watch Video Solution

51. In the arrangement shown in figure, string is light and

inextensible and friction is absent every where. The speed of

both blocks after the block  has ascend a height of  will'A' 1m

https://dl.doubtnut.com/l/_3xskcHZtAtdl
https://dl.doubtnut.com/l/_eqa0KD9RqXhh


be  


Watch Video Solution

(g = 10m/s2)

52. In the arrangment shown in figure, =1 kg, =4 kg. String

is light and inextensible while pulley is smooth. Coefficient of

friction between block A and the table is =0.2. Find the speed

mA mB

μ

https://dl.doubtnut.com/l/_eqa0KD9RqXhh
https://dl.doubtnut.com/l/_WPyDBBj4DoGe


of both the blocks when block B has descended a height h=1 m.

(Take ,g=10 ) 


Watch Video Solution

ms− 2

53. Consider the situation shown in figure. The system is

released from rest and the block of mass  is found to have a

speed  after it has descended through a destance of 

. Find the coefficient of kinetic friction between the block and

1kg

0.3m/s 1m

https://dl.doubtnut.com/l/_WPyDBBj4DoGe
https://dl.doubtnut.com/l/_LuY1s2qtiXQV


the table. 

,

Watch Video Solution

54. A 20 kg body is released from rest so as to slide in between

vertical rails and compresses a vertical spring )

placed at a distance m from the strating position of the

body. The rails offer a frictional force of 40 N opposing the

motion of body. Find (a) the velocity v of the body just before

(k = 1920
N

m

h = 1.0

https://dl.doubtnut.com/l/_LuY1s2qtiXQV
https://dl.doubtnut.com/l/_n9oUIYyeTQGG


striking with the spring, (b) the maximum compression of the

spring and (c ) the distance  through which the body is

rebounded up.

Watch Video Solution

h ′

55. Calculate the energy in MeV equivalent to the rest mass of

an electron . Given that the rest mass of an electron ,

,  and speed of light

, .

Watch Video Solution

m = 9.1 × 10− 31kg 1MeV = 1.6 × 10− 13J

c = 3 × 108ms− 1

56. When slow neutrons are incident on a target containing

, a possible fission reaction is 


 


235.
92

U

235.
92

U + 1.
0
n → 141.

56
Ba + 92.

36
Kr + 31

0n

https://dl.doubtnut.com/l/_n9oUIYyeTQGG
https://dl.doubtnut.com/l/_UZasjC62TD7e
https://dl.doubtnut.com/l/_n1T2uAj5SEdW


Estimate the amount of energy released using the following

data Given, mass of , mass of ,

mass of , mass of , and

energy equivalent to 1 amu=931 MeV.

Watch Video Solution

235.
92

U = 235.04aμ 1.
0
n = 1.0087aμ

141.
56

Ba = 140.91aμ 92.
36
Kr = 91.926aμ

57. A train has a constant speed of 40  on a level road

against resistive force of magnitude . Find the power

of the engine.

Watch Video Solution

ms− 1

3 × 104N

58. A machine gun fires 240 bullets per minute. If the mass of

each bullet is 10 g and the velocity of the bullets is ,

then find power (in kW) of the gun.

600ms− 1

https://dl.doubtnut.com/l/_n1T2uAj5SEdW
https://dl.doubtnut.com/l/_EJ7hZNYjjeXH
https://dl.doubtnut.com/l/_7ZsUxCrEwPCU


Watch Video Solution

59. In unloading grain from the hold of a ship, an elevator lifts

the grian through a distance of 12 m. Grain is discharged at the

top of the elevator at a rate of 2 kg each second and the

discharge speed of each of grain particle is 3 . Find the

minimum horsepower of the motor that can elevate grain in this

way. (Take g=10 )

Watch Video Solution

ms− 1

ms− 2

60. A pump can take out 7200 kg of water per hour from a well

100 m. deep. The power of pump, assuming its efficiency as

 will be

Watch Video Solution

50 %

https://dl.doubtnut.com/l/_7ZsUxCrEwPCU
https://dl.doubtnut.com/l/_bTydd89VpEi9
https://dl.doubtnut.com/l/_rT7UBzAs2WtD


61. A block of mass m is pulled by a constant power P placed on

a rough horizontal plane. The friction coefficient between the

block and the surface is . Maximum velocity of the block will be

Watch Video Solution

μ

62. The force required to row a boat at constant velocity is

proportional to the speed. If a speed of 4  requires 7.5

kW, how much power does a speed of 12  require?

Watch Video Solution

kmh− 1

kmh− 1

63. An engine pumps 400 kg of water through height of 10 m in

40 s. Find the power of the engine if its efficiency is 80% (Take ,g

=10 ).

h id l i

ms− 2

https://dl.doubtnut.com/l/_xB61tENLQIG8
https://dl.doubtnut.com/l/_ypnuS8tYpUoQ
https://dl.doubtnut.com/l/_xYLikeEEjED1


Watch Video Solution

64. An automobile of mass m accelerates from rest. If the engine

supplies a constant power P, the velocity at time t is given by -

Watch Video Solution

65. A train of mass  kg has a constant speed of 20 

up a hill inclined at  to the horizontal when

the engine is working at  W. Find the resistance to

motion of the trian. (Take ,g=9.8 ).

Watch Video Solution

2 × 105 ms− 1

θ = sin− 1( )
1

50

8 × 105

ms− 2

66. A small body of mass m moving with velocity  on rough

horizontal surface, finally stops due to friction. Find, the mean

v0

https://dl.doubtnut.com/l/_xYLikeEEjED1
https://dl.doubtnut.com/l/_aoI0TZ0kqlX2
https://dl.doubtnut.com/l/_Sl7YhRZq6xNz
https://dl.doubtnut.com/l/_y0lmFnyjIOOm


Check Point 6 1

power developed by the friction force during the motion of the

body, if the frictional coefficient =0.27,m=1 kg and

.

Watch Video Solution

μ

v0 = 1.5ms− 1

1. A gardener pushes a lawn roller through a distance of 20 m. If

he applies a force of 20 kg wt in a direction inclined at  to

the ground , find the work

A. 1960 J

B. 196 J

C. 1.96 J

D. 196 kJ

60∘

https://dl.doubtnut.com/l/_y0lmFnyjIOOm
https://dl.doubtnut.com/l/_rDUX2HEhgaLV


Answer: A

Watch Video Solution

2. How much work must work be done by a force on 50 kg body

in order to accelerate it in the direction of force from rest to

 is 10 s?

A. J

B. 

C. 

D. 

Answer: B

Watch Video Solution

20ms− 1

10− 3

104J

2 × 103J

4 × 104J

https://dl.doubtnut.com/l/_rDUX2HEhgaLV
https://dl.doubtnut.com/l/_SpFcm0pTLHIT
https://dl.doubtnut.com/l/_e3yGnJ4iSjMe


3. A horizontal force F pulls a 20 kg box at a constant speed

along a rough horizotal floor. The coefficient of friction between

the box and the floor is 0.25. The work done by force F on the

block in displacing it by 2 m is

A. 49 J

B. 98 J

C. 147 J

D. 196 J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_e3yGnJ4iSjMe


4.  


The block of mass m is kept on plank of mass M. The block is

given velocity  as shown. The coefficient of friction between

the block of mass m and plank of mass M is  and its value is

such that block becomes stationary with respect to plank before

it reaches the other end. Then:

A. The work done by friction on the block is negative

B. The work done by friction on the plank is positive

C. The net work done by friction is negative

D. Net work done by the friction is zero

Answer: D

V0

μ

https://dl.doubtnut.com/l/_OOymTkgQgeQt


Watch Video Solution

5. A man pushes a wall and fails to displace it.He does

A. negative work

B. positive but not maximum work

C. maximum positive work

D. no work at all

Answer: D

Watch Video Solution

6. The work done by kinetic friction on a body :

A. is always negative

https://dl.doubtnut.com/l/_OOymTkgQgeQt
https://dl.doubtnut.com/l/_hVth1LGoOp5f
https://dl.doubtnut.com/l/_rL8GgqXJ4oG4


B. is always zero

C. may be negative or positive

D. is always positive

Answer: C

Watch Video Solution

7. A force  newton acts on a boby and displaces it by 

 metre. The work done by the force is

A. 10 J

B. 12 J

C. 16 J

D. 25 J

(3 î + 4ĵ)

(3 î + 4ĵ)

https://dl.doubtnut.com/l/_rL8GgqXJ4oG4
https://dl.doubtnut.com/l/_ugmyZ1bSuNlr


Answer: D

Watch Video Solution

8. A force  displaces a particle upto 

 Work done by the force is

A. zero

B. 8 J

C. 4 J

D. 12 J

Answer: A

Watch Video Solution

F = (2 î − ĵ + 4k̂)N

d = (3 î + 2ĵ + k̂)m.

https://dl.doubtnut.com/l/_ugmyZ1bSuNlr
https://dl.doubtnut.com/l/_OzTuT71dc0uh


9. A particle moves from point P(1,2,3) to (2,1,4) under the action

of a constant force . Work done by the

force is

A. 2 J

B. 4 J

C. 16 J

D. 8 J

Answer: A

Watch Video Solution

F = (2 î + ĵ + k̂)N

10. Work done by a force  acting on a

particle in displacing it from the point  to the

point  is

F = ( î + 2ĵ + 3k̂)

r1 = î + ĵ + k̂

r2 = î − ĵ + 2̂k

https://dl.doubtnut.com/l/_Bc403ty49nbp
https://dl.doubtnut.com/l/_HEKLHuyX7Kdk


A. 

B. 

C. zero

D. 2 J

Answer: B

Watch Video Solution

−3J

−1J

11. A bodys constrained to more in the Y-direction ,Is subject to a

force  N What is the work done by

force in moving the body through a distance of 10 m along the

Y-axis ?

A. 20 J

B. 150 J

→
F = ( − 2 î + 15ĵ + 6k̂)

https://dl.doubtnut.com/l/_HEKLHuyX7Kdk
https://dl.doubtnut.com/l/_tJJ440AHykGH


C. 160 J

D. 190 J

Answer: B

Watch Video Solution

12. Force acting on a particale is . Work done by this

force is zero, when the particle is moved on the line

. Here value of k is Work done 

A. 2

B. 4

C. 6

D. 8

(2 î + 3ĵ)N

3y + kx = 5 ( W =
→
F .

→
d )

https://dl.doubtnut.com/l/_tJJ440AHykGH
https://dl.doubtnut.com/l/_PFbzRrDLri7O


Answer: A

Watch Video Solution

13. A particale moves under the effect of a force  from 

 to . The work down in the process is

A. 

B. 

C. zero

D. 

Answer: B

Watch Video Solution

F = Cx

x = 0 x = x1

Cx ∘
1

Cx2
1 /2

Cx3
1

https://dl.doubtnut.com/l/_PFbzRrDLri7O
https://dl.doubtnut.com/l/_AXZAStz8oPzB


14. A particle moves along the X-axis x=0 to x=5 m under the

influence of a force given by . Work done in

the process is

A. 70 units

B. 270 units

C. 35 units

D. 150 units

Answer: D

Watch Video Solution

F = 10 − 2x + 3x2

15. A positon dependent force ,  acts on a

small body of mass 2 kg and displaces it from x=0 to x=5 m. The

work done in joule is

F = 8 − 4x + 3x2N

https://dl.doubtnut.com/l/_4P938FgLyEEv
https://dl.doubtnut.com/l/_TfF6JJNO8Z4Y


A. 35

B. 70

C. 115

D. 270

Answer: C

Watch Video Solution

16. A force  acts on a body at rest in the -

direction. The kinetic energy of the body during a displacement

 to  is

A. 

B. 

C. 

F = Ay2 + By + C Y

y = − a y = a

2Aa3

3

+ 2Ca
2Aa3

3

+ + Ca
2Aa3

3
Ba2

2

https://dl.doubtnut.com/l/_TfF6JJNO8Z4Y
https://dl.doubtnut.com/l/_HgOaypwTp4pW


D. None of these

Answer: B

Watch Video Solution

17. The force F acting on a particle is moving in a straight line as

shown in figure. What is the work done by the force on the

particle in the 4 m of the trajectory?

https://dl.doubtnut.com/l/_HgOaypwTp4pW
https://dl.doubtnut.com/l/_QFELj5q9P0dU


A. 5 J

B. 10 J

C. 15 J

D. 2.5 J

Answer: C

Watch Video Solution

18. A position dependent force F ia acting on a particle and its

force-position curve is shown in the figure. Work done on the

particle, when its displacement is from 0 to 5 m is

https://dl.doubtnut.com/l/_QFELj5q9P0dU
https://dl.doubtnut.com/l/_nj22ypxARPM9


A. 35 J

B. 25 J

C. 15 J

D. 5 J

Answer: D

Watch Video Solution

19. A spring of force constant  has an extension of 5cm.

The work done in extending it from 5cm to 15cm is

A. 16 J

B. 8 J

C. 32 J

800N /m

https://dl.doubtnut.com/l/_nj22ypxARPM9
https://dl.doubtnut.com/l/_LNF7Ewk8UQ2z


D. 24 J

Answer: B

Watch Video Solution

20. A spring 40 mm long is stretched by the application of a

force. If 10 N force required to stretch the spring through 1mm,

then the work done in stretching the spring through 40 mm is

A. 84 J

B. 68 J

C. 23 J

D. 8 J

Answer: D

W h Vid S l i

https://dl.doubtnut.com/l/_LNF7Ewk8UQ2z
https://dl.doubtnut.com/l/_3s0x2sswif6T


Check Point 6 2

Watch Video Solution

1. If the force acting on a body is inversely proportional to its

speed, the kinetic energy of the body is

A. constant

B. directly proportional to time

C. inverserly proportional to time

D. directly proportional to square of time

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3s0x2sswif6T
https://dl.doubtnut.com/l/_9sWXs6jNYWDb


2. If the speed of a vehicle is increased by , its kinetic

energy is doubled , then original speed of the vehicle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1ms− 1

(√2 + 1)ms− 1

2(√2 − 1)ms− 1

2(√2 + 1)ms− 1

√2(√2 + 1)ms− 1

3. A running man has half the KE that a body of half his mass

has. The man speeds up by  and then has the same

energy as the boy. What were the original speeds of the man

and the boy?

1.0ms− 1

https://dl.doubtnut.com/l/_vqS8dc8I7ejv
https://dl.doubtnut.com/l/_0b7Zbc4WNiRF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(√2 + 1), (√2 − 1)

(√2 + 1), 2(√2 + 1)

√2, √2

(√2 + 1), 2(√2 − 1)

4. Two bodies of different masses  and  have equal

momenta. Their kinetic energies  and  are in the ratio

A. 

B. 

C. 

m1 m2

E1 E2

√
m2

m1

√
m1

m2

m1

m2

https://dl.doubtnut.com/l/_0b7Zbc4WNiRF
https://dl.doubtnut.com/l/_4MCVteaqqzfU


D. 

Answer: D

Watch Video Solution

m2

m1

5. If the linear momentum is increased by 50%, then KE will be

increased by :

A. 0.5

B. 1

C. 12.5

D. 0.25

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4MCVteaqqzfU
https://dl.doubtnut.com/l/_TS5nfY0Gay2q


6. The graph betwee  and  is (E=kinetic energy and p=

momentum)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√E
1

p

https://dl.doubtnut.com/l/_TS5nfY0Gay2q
https://dl.doubtnut.com/l/_mdx4xDnrnTrj


7. The KE acquired by a mass m in travelling a certain distance d,

starting from rest, under the action of a constant force is

directly proportional to

A. directly proportional to m

B. directly proportional to 

C. inverserly proportional to 

D. independent of m

Answer: D

Watch Video Solution

√m

√m

8. Under the action of a force, a  body moves such that its

position x as a function of time is given by  where x is in

2kg

x =
t3

3

https://dl.doubtnut.com/l/_w8woHeh8um5f
https://dl.doubtnut.com/l/_cRYZQ0RrXCgn


metre and t in second. The work done by the force in the first

two seconds is .

A. 1600 J

B. 160 J

C. 16 J

D. 1.6 J

Answer: C

Watch Video Solution

9. An object of mass 5 kg is acted upon by a force that varies

with position of the object as shown. If the object starts out

https://dl.doubtnut.com/l/_cRYZQ0RrXCgn
https://dl.doubtnut.com/l/_pSGxL9aqsKtZ


from rest at a point x=0. What is its speed at x=50 m.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

12.2ms−1

18.2ms−1

16.4ms−1

20.4ms−1

https://dl.doubtnut.com/l/_pSGxL9aqsKtZ


10. A block of mass 20 kg is moving in x-direction with a constant

speed of 10 . It is subjected to a retarding force 

 during its travel from x=20 m to x=30 m. Its

final kinetic energy will be

A. 975 J

B. 450 J

C. 275 J

D. 250 J

Answer: A

Watch Video Solution

ms− 1

F = ( − 0.1x)N

11. Velocity-time graph of a particle of mass (2 kg) moving in a

straight line is as shown in Fig. 9.20. Find the word done by all

https://dl.doubtnut.com/l/_BOD53cKSwkBE
https://dl.doubtnut.com/l/_C9zvZf9VruMy


the forces acting on the particle.

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

400J

−400J

−200J

200J

https://dl.doubtnut.com/l/_C9zvZf9VruMy
https://dl.doubtnut.com/l/_PmrRloPaCHw9


12. A particle of mass 0.01 kg travels along a space curve with

velocity given by  After some time its velocity

becomes  due to the action of a conservative force

The work done on the particle during this interval of time is:

A. 0.32 J

B. 6.9 J

C. 9.6 J

D. 0.96 J

Answer: D

Watch Video Solution

4 î + 16k̂m/s

8 î + 20ĵm/s

13. A mass of 1 kg is acted upon by a single force

. Under this force it is displaced from (0,0) toF = (4 î + 4ĵ)N

https://dl.doubtnut.com/l/_PmrRloPaCHw9
https://dl.doubtnut.com/l/_ES2cn0kiwFUF


(1m,1m). If initially the speed of the particle was 2 , its final

speed should be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ms− 1

6ms− 1

4.5ms− 1

8ms− 1

4ms− 1

14. A body of mass 5 kg is raised vertically to a height of 10 m by

a force 170 N. The velocity of the body at this height will be

A. 9.8 

B. 15 

ms− 1

ms− 1

https://dl.doubtnut.com/l/_ES2cn0kiwFUF
https://dl.doubtnut.com/l/_tF1CtwrgAd1F


C. 22 

D. 37 

Answer: C

Watch Video Solution

ms− 1

ms− 1

15. A body of mass 0.1 g moving with a velocity of 10 m/s hits a

spring (fixed at the other end) of force constant 1000 N/m and

comes to rest after compressing the spring. The compression of

the spring is

A. 0.01 m

B. 0.1 m

C. 0.2 m

D. 0.5 m

https://dl.doubtnut.com/l/_tF1CtwrgAd1F
https://dl.doubtnut.com/l/_C2Kh7fCmhQGX


Answer: B

Watch Video Solution

16. A block of mass 2 kg is dropped from a height of 40 cm on a

spring whose force-constant . The maximum

distance through which the spring is compressed by

A. 10 cm

B. 1 cm

C. 20 cm

D. 5 cm

Answer: A

Watch Video Solution

1960Nm− 1

https://dl.doubtnut.com/l/_C2Kh7fCmhQGX
https://dl.doubtnut.com/l/_LBlG3WlLsLLE
https://dl.doubtnut.com/l/_OqWxIam6dvLg


17. In which of the following cases the, potential energy is

defined?

A. both conservative and non-conservative forces

B. conservative force only

C. non-conservative force only

D. Neither conservative nor-conservative forces

Answer: B

Watch Video Solution

18. The potential energy of a system increased if work is done

A. by the system against a conservative force

B. by the system against a non-conservative force

https://dl.doubtnut.com/l/_OqWxIam6dvLg
https://dl.doubtnut.com/l/_hLoL51A2kUeN


C. upon the system by a conservative force

D. upon the system by a non-conservative force

Answer: A

Watch Video Solution

19. A pendulum of length 2 m lift at P . When it reaches Q , it

losses 10% of its total energy due to air resistance. The velocity

at Q is 

https://dl.doubtnut.com/l/_hLoL51A2kUeN
https://dl.doubtnut.com/l/_Qs0FdCpNELhf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6ms− 1

1ms− 1

2ms− 1

8ms− 1

20. A body of mass m thrown vertically upwards attains a

maximum height h. At height will its kinetic energy be 75% of its

intial value?

A. 

B. 

C. 

h

6

h

5

h

4

https://dl.doubtnut.com/l/_Qs0FdCpNELhf
https://dl.doubtnut.com/l/_vnwXwsKUhCOX


Check Point 6 3

D. 

Answer: C

Watch Video Solution

h

3

1. A body of mass  is acceleratad uniformaly from rest to a

speed  in a time  . The instanseous power delivered to the

body as a function of time is given by

A. 

B. 

C. 

D. 

m

v T

Mv2

T

1

2
Mv2

T 2

Mv2

T 2

1

2
Mv2

T

https://dl.doubtnut.com/l/_vnwXwsKUhCOX
https://dl.doubtnut.com/l/_mgbo6PaydrvP


Answer: D

Watch Video Solution

2. An engine develops 10 kW of power. How much time will it

take to lift a mass of 200 kg to a height of 40 m ( )`?

A. 4 s

B. 5 s

C. 8 s

D. 10 s

Answer: C

Watch Video Solution

g = 10
m

sec2

https://dl.doubtnut.com/l/_mgbo6PaydrvP
https://dl.doubtnut.com/l/_bDQaAFvG5lw2


3. An engineer claims to have made an engine delivering 10 kW

power with fuel consumption of  . The calorific value of

fuel is 2 k cal / g . His claim

A. valid

B. invalid

C. dependent on engine design

D. dependent on load

Answer: B

Watch Video Solution

1gs− 1

4. Water falls from a height of  at the rate  to

operate a turbine. The losses due to frictional forces are 

60m 15kg/s

10 %

https://dl.doubtnut.com/l/_WwmfYVnYS6gY
https://dl.doubtnut.com/l/_uQNN5vbdDgAX


of energy . How much power is generated to by the turbine?

(g=10 m//s^(2))`.

A. 12.3 kW

B. 7 kW

C. 8.1 kW

D. 10.2 kW

Answer: C

Watch Video Solution

5. A 60 kg man runs up a staircase in 12 seconds while 50 kg man

runs up the same staircase in 11, seconds, the ratio of the rate of

doing their work is

A. 6: 5

https://dl.doubtnut.com/l/_uQNN5vbdDgAX
https://dl.doubtnut.com/l/_nOf6z4sUTwNN


B. 

C. 

D. 10:11`

Answer: C

Watch Video Solution

12: 11

11: 10

6. If the heart pushes 1 cc of blood in one second under pressure

20000 N/m 2 the power of heart is

A. 0.02 W

B. 400 W

C. W

D. 0.2 W

5 × 10− 10

https://dl.doubtnut.com/l/_nOf6z4sUTwNN
https://dl.doubtnut.com/l/_gYwsRAwMzwWC


Answer: A

Watch Video Solution

7. A body of mass 10 kg moves with a constant speed v of 2

 along a circular path of radius 8 m. The power produced

by the body will be

A. 10 

B. 98 

C. 49 

D. zero

Answer: D

Watch Video Solution

ms− 1

Js− 1

Js− 1

Js− 1

https://dl.doubtnut.com/l/_gYwsRAwMzwWC
https://dl.doubtnut.com/l/_UJU4T49dbZZF
https://dl.doubtnut.com/l/_rQ6urQDo9wzn


8. A force  N acts on a body for 4 sec, produces a

displacement of m. the power used is

A. 9.5 W

B. 7.5 W

C. 6.5 W

D. 4.5 W

Answer: A

Watch Video Solution

2 î + 3ĵ + 4k̂

(3 î + 4ĵ + 5k̂)

9. A particle moves with a velocity 

under the influence of a constant force 

, the instantaneous power applied to

the particle is.

v = (5 î − 3ĵ + 6k̂)ms− 1

F = (10 î + 10ĵ + 20ĥ)N

https://dl.doubtnut.com/l/_rQ6urQDo9wzn
https://dl.doubtnut.com/l/_z5O7XtuBNn9q


A. 200 

B. 40 

C. 140 

D. 170 

Answer: C

Watch Video Solution

Js− 1

Js− 1

Js− 1

Js− 1

10. A body of mass 2 kg is projected at 20  at an angle 

above the horizontal. Power due to the gravitational force at its

highest point is

A. 200 W

B.  W

C. 50 W

ms− 1 60∘

100√3

https://dl.doubtnut.com/l/_z5O7XtuBNn9q
https://dl.doubtnut.com/l/_Ca2E2KbaXocq


Exercises Taking It Together

D. zero

Answer: D

Watch Video Solution

1. An electron and a proton are moving under the influence of

mutual forces. In calculating the change in the kinetic energy of

the system during motion, one ignores the magnetic force of

one on another. This is because,

A. the two magnetic forces are equal and opposite, so they

produce no net effect

B. the magnetic forces do not work on each particle

https://dl.doubtnut.com/l/_Ca2E2KbaXocq
https://dl.doubtnut.com/l/_tpnDs9KcYpta


C. the magnetic forces do equal and opposite (butnon-zero)

work on each particle

D. the magnetic forces are necessarily negligible

Answer: B

Watch Video Solution

2. A man squatting on the ground gets straight up and stand.

The force of reaction of ground on the man during the process

is.

A. constant and equal to mg in magnitude

B. constant and greater than mg in magnitude

C. variable but always greater than mg

D. at first greater than mg and later becomes eual to mg

https://dl.doubtnut.com/l/_tpnDs9KcYpta
https://dl.doubtnut.com/l/_X4txiVzjvgen


Answer: D

Watch Video Solution

3. A body is falling freely under the action of gravity alone in

vacuum. Which of the following quantities remain constant

during the fall ?

A. Kinetic energy

B. Potential energy

C. Total mechanical energy

D. Total linear momentum

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_X4txiVzjvgen
https://dl.doubtnut.com/l/_mJmkvGG8UTKa
https://dl.doubtnut.com/l/_fAPgwhDAdXKh


4. A particle is moved from  under a force 

 from two paths. Path 1 si  and Path 2 is 

. Let  and  be the work done by this force in these

two paths. Then 

A. 

B. 

C. 

D. 

(0, 0) → (a, a)

F = (x2 î + y3 ĵ) OP

OQP W1 W2

W1 = W2

W1 = 2W2

W2 = 2W1

W2 = 4W1

https://dl.doubtnut.com/l/_fAPgwhDAdXKh


Answer: A

Watch Video Solution

5. A body of mass m was slowly pulled up the hill by a force F

which at each point was directed along the tangent of the

trajectory. All surfaces aresmooth. Find the work performed by

this force. 

A. mgl

https://dl.doubtnut.com/l/_fAPgwhDAdXKh
https://dl.doubtnut.com/l/_gfVAS2lOBxxq


B. 

C. mgh

D. zero

Answer: C

Watch Video Solution

−mgl

6. A rod of mass  and length  is lying on a horizontal table.

Work done in making it stand on one end will be

A. mgl

B. 

C. 

D. 2mgl

m l

mgl

2

mgl

4

https://dl.doubtnut.com/l/_gfVAS2lOBxxq
https://dl.doubtnut.com/l/_Cmg8BgEC7nvl


Answer: B

Watch Video Solution

7. The pointer reading versus load graph for a spring balance is

as shown in the figure. 

 

The spring constant is

A. 

B. 

C. 

15kgf /cm

5kg/cm

0.1kgf /cm

https://dl.doubtnut.com/l/_Cmg8BgEC7nvl
https://dl.doubtnut.com/l/_tL9ZWpyV9rPy


D. 

Answer: C

Watch Video Solution

10kgf /cm

8. The momentum of a body is p and its kinetic energy is E. Its

momentum becomes 2p. Its kinetic energy will be

A. 

B. 3E

C. 2E

D. 4E

Answer: D

Watch Video Solution

E

2

https://dl.doubtnut.com/l/_tL9ZWpyV9rPy
https://dl.doubtnut.com/l/_s8LcBcXNwIG1


9. If v,p and E denote velocity, lenear momentum and KE of the

paritcle respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

p =
dE

dv

p =
dE

dt

p =
dv

dt

p = ×
dE

dv

dE

dt

10. Two masses of 1 gm and 4 gm are moving with equal kinetic

energies. The ratio of the magnitudes of their linear momenta is

https://dl.doubtnut.com/l/_s8LcBcXNwIG1
https://dl.doubtnut.com/l/_UjUtN48kfuql
https://dl.doubtnut.com/l/_580jvBxVghQH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4: 1

√2: 1

1: 2

1: 16

11. When work done by force of gravity is negative, then

A. PE increases

B. KE increases

C. PE remains constant

D. PE decrease

https://dl.doubtnut.com/l/_580jvBxVghQH
https://dl.doubtnut.com/l/_D2CDf1VXanbq


Answer: A

Watch Video Solution

12. A bicyclist comes to a skidding stop in 10m. During this

process, the force on the bicycle due to the road in 200N and is

directly opposed to the motion. The work done by the cycle on

the road is

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

+2000J

−200J

−20000J

https://dl.doubtnut.com/l/_D2CDf1VXanbq
https://dl.doubtnut.com/l/_owNmbP2cj4LZ


13. A body is moving unidirectionally under the influence of a

source of constant power supplying energy. Which of the

diagrams shown in figure correctly shows the displacement-time

curve for its motion?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_owNmbP2cj4LZ
https://dl.doubtnut.com/l/_QPMHVaAoHIgg


Answer: B

Watch Video Solution

14. Which of the diagrams shown in figure most closely shows

the variation in Kinetic energy of the earth as it moves once

around the sun in its elliptical orbit?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_QPMHVaAoHIgg
https://dl.doubtnut.com/l/_6WWCoDf66cYK


D. 

Answer: D

Watch Video Solution

15. Which of the diagrams shown in figure represents variation

of total mechanical energy of a pendulum oscillating in air as

function of time?

A. 

B. 

https://dl.doubtnut.com/l/_6WWCoDf66cYK
https://dl.doubtnut.com/l/_3VxX7sjFiaC8


C. 

D. 

Answer: C

Watch Video Solution

16. A mass of  is moving along a circular path or radius . If

the mass moves with 300 revolutions per minute, its kinetic

energy would be

A. 

B. 

C. 

5kg 1m

250π2

100π2

5π2

https://dl.doubtnut.com/l/_3VxX7sjFiaC8
https://dl.doubtnut.com/l/_UCD8IXqKZ1K2


D. 0

Answer: A

Watch Video Solution

17. A particle moves from position  to 

 due to a force N. If the

displacement is in centimeter then work done will be

A. 1 J

B. 2 J

C. 3 J

D. 2.5 J

Answer: A

W h Vid S l i

3 î + 2ĵ − 6k̂

14 î + 13ĵ + 9k̂
→
F = (4 î + ĵ + 3k̂)

https://dl.doubtnut.com/l/_UCD8IXqKZ1K2
https://dl.doubtnut.com/l/_WqEHFxpUZxS8


Watch Video Solution

18. A body moves from rest with a constant acceleration. Which

one of the following graphs represents the variation of its

kinetic energy K with the distance travelled x?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_WqEHFxpUZxS8
https://dl.doubtnut.com/l/_E0XxVYTDBMxo


Answer: C

Watch Video Solution

19.  graph of an object of mass 1 kg is shown. Select the

wrong statement. 

A. Work done on the object in 30 s is zero

B. The average acceleration of the object is zero

C. The average velocity of the object is zero

υ − t

https://dl.doubtnut.com/l/_E0XxVYTDBMxo
https://dl.doubtnut.com/l/_rL5h5aqOD9fd


D. The average force on the object is zero

Answer: C

Watch Video Solution

20. A toy gun a spring of force constant . When changed before

being triggered in the upward direction, the spring is

compressed by a distance . If the mass of the shot is , on the

being triggered it will go up to a height of

A. 

B. 

C. 

D. 

k

x m

kx2

mg

x2

kmg

kx2

2mg

(kx)
2

mg

https://dl.doubtnut.com/l/_rL5h5aqOD9fd
https://dl.doubtnut.com/l/_4UcLXVb5Hsoh


Answer: C

Watch Video Solution

21. A car moving with a speed of  can be stopped by

applying the brakes after at least 2 m. If the same car is moving

with a speed of , what is the minimum stopping

distance?

A. 8 m

B. 2 m

C. 4 m

D. 6 m

Answer: A

Watch Video Solution

40km/h

80km/h

https://dl.doubtnut.com/l/_4UcLXVb5Hsoh
https://dl.doubtnut.com/l/_bzWzgkctSyz0


22. A long elastic spring is stretched by  and its potential

energy is . If the spring is stretched by , the  will be

A. 

B. 

C. 5U

D. 25U

Answer: D

Watch Video Solution

2cm

U 10cm PE

U

25

U

5

23. A body (initially at rest is falling under gravity. When it loses

a gravitational potential energy by , its speed is . The mass of

the body shall be 

U v

:

https://dl.doubtnut.com/l/_bzWzgkctSyz0
https://dl.doubtnut.com/l/_Lap9qxZj4PgQ
https://dl.doubtnut.com/l/_1iEqUHW4PfEv


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2U
v

U

2v

2U

v2

U

2v2

24. If a body of mass 200 g falls a height 200 m and its total P.E.

is converted into K.E. at the point of contact of the body with

earth surface. Then what is the decrease in P.E. of the body at

the contact. 

A. 900 J

(g = 10m/s2)

https://dl.doubtnut.com/l/_1iEqUHW4PfEv
https://dl.doubtnut.com/l/_zbd4jsGFs6Mn


B. 600 J

C. 400 J

D. 200 J

Answer: C

Watch Video Solution

25. A stone of mass 2 kg is projected upwards with KE of 98 J.

The height at which the KE of the body becomes half its original

value, is given by (take, )

A. 5 m

B. 2.5 m

C. 1.5 m

D. 0.5 m

g = 9.8ms− 2

https://dl.doubtnut.com/l/_zbd4jsGFs6Mn
https://dl.doubtnut.com/l/_Hv3rQ5GaQhnQ


Answer: B

Watch Video Solution

26. Mark out the correct statement(s).

A. Total work done by internal forces on a system is always

zero

B. Total work done by internal forces on a system may

sometimes be zero

C. Total work done by friction can never be zero

D. Total work done by friction is always zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Hv3rQ5GaQhnQ
https://dl.doubtnut.com/l/_RmdhANa1PiER


27. A vehicle needs an engine of 7500 W to keep it moving with a

constant velocity of 20  on a horizontal surface. The force

resisting the motion is

A. 375 dyne

B. 375 N

C. 150000 dyne

D. 150000 N

Answer: B

Watch Video Solution

ms− 1

28. An engine exerts a force  N and moves

with velocity . The power of the

engine (in watt) is

F = (20 î − 3ĵ + 5k̂)

v = (6 î + 20ĵ − 3k̂)ms− 1

https://dl.doubtnut.com/l/_3MEYtpt6xvSP
https://dl.doubtnut.com/l/_Fl6oT4qIPcTG


A. 45

B. 75

C. 20

D. 10

Answer: A

Watch Video Solution

29. An object of mass m, initially at rest under the action of a

constant force F attains a velocity v in time t. Then, the average

power supplied to mass is

A. 

B. 

C. Both are correct

mv2

2t

Fv

2

https://dl.doubtnut.com/l/_Fl6oT4qIPcTG
https://dl.doubtnut.com/l/_9DNME9LWqA5M


D. Both are wrong

Answer: C

Watch Video Solution

30. A particle at rest on a frictionless table is acted upon by a

horizontal force which is constant in magnitude and direction. A

graph is plotted of the work done on the particle W, against the

speed of the particle v. If there are no frictional forces acting on

the particle, the graph will look like

A. 

B. 

https://dl.doubtnut.com/l/_9DNME9LWqA5M
https://dl.doubtnut.com/l/_9Afiih8NT31q


C. 

D. 

Answer: D

Watch Video Solution

31. The energy required to accelerate a car from 10 m/s to 20 m /

s is how many times the energy required to accelerate the car

from rest to 10 m /s

A. Work done on the object in 30 s is zero

B. 2 W

https://dl.doubtnut.com/l/_9Afiih8NT31q
https://dl.doubtnut.com/l/_g7OTJHdxeFsu


C. 3 W

D. 4 W

Answer: C

Watch Video Solution

32. A force  where k is a positive constant, acts

on a praricle moving in the xy plane. Starting from the origin,

the particle is taken along the positive x - axis to the point (a,0)

and then parallel to the y-axis to the point (a,a) the total work

done by the formce on the particle is

A. 

B. 

C. 

F = − kî + xĵ

−2ka2

2ka2

−ka2

https://dl.doubtnut.com/l/_g7OTJHdxeFsu
https://dl.doubtnut.com/l/_yRR4b6ZShHI4


D. 

Answer: C

Watch Video Solution

ka2

33. Given that the displacement of the body in meter is a

function of time as follows 

 


The mass of the body is 2 kg. What is the increase in its kinetic

energy one second after the start of motion?

A. 8 J

B. 16 J

C. 32 J

D. 64 J

x = 2t4 + 5

https://dl.doubtnut.com/l/_yRR4b6ZShHI4
https://dl.doubtnut.com/l/_JArjzE7W4YQP


Answer: D

Watch Video Solution

34. A block is attached to a spring as shown and very-very

gradually lowered so that finally spring expands by 'd'. If same

block is attached to spring and released suddenly then

https://dl.doubtnut.com/l/_JArjzE7W4YQP
https://dl.doubtnut.com/l/_WDV7uszTMAS0


maximum expansion in spring will be 

A. d

B. 2d

C. 3d

https://dl.doubtnut.com/l/_WDV7uszTMAS0


D. 

Answer: B

Watch Video Solution

(1/2)d

35. A uniform chain of length L and mass M is lying on a smooth

table and one third of its length is hanging vertically down over

the edge of the table. If g is acceleration due to gravity, work

required to pull the hanging part on to the table is

A. MgL

B. 

C. 

D. 

MgL

3

MgL

9

MgL

18

https://dl.doubtnut.com/l/_WDV7uszTMAS0
https://dl.doubtnut.com/l/_lrU0CtLdXVpR


Answer: D

Watch Video Solution

36. An object of mass m is tied to a string of length L and a

variable force F is applied on it which brings the string gradually

at angle  with the vertical. Find the work done by the force F.

A. 

B. mgL

θ

mgL(1 − sin θ)

https://dl.doubtnut.com/l/_lrU0CtLdXVpR
https://dl.doubtnut.com/l/_bo0orWokYkS5


C. 

D. 

Answer: C

Watch Video Solution

mgL(1 − cos θ)

mgL(1 + cos θ)

37. A particle is moving in a conservative force field from point A

to point  and  are the potential energies of the particle

at point A and B and  is the work done by conservative

forces in the process of taking the particle from A and B, which

of the following is true?

A. 

B. 

C. 

B. UA UB

WC

Wc = UB − UA

WC = UA − UB

UA > UB

https://dl.doubtnut.com/l/_bo0orWokYkS5
https://dl.doubtnut.com/l/_jE9wpVr9p2MG


D. 

Answer: B

Watch Video Solution

UB > UA

38. Three particles A, B and C are thrown from the top of a tower

with the same speed. A is thrown straight up, B is thrown

straight down and C is thrown horizontally. They hit the ground

with speeds  and  respectively:

A. 

B. 

C. 

D. 

vA, vB vC

vA = vB > vC

vA = vB = vC

vA > vB = vC

vB > vC > vA

https://dl.doubtnut.com/l/_jE9wpVr9p2MG
https://dl.doubtnut.com/l/_jyqfdJ52qr72


Answer: B

Watch Video Solution

39.  


The force required to stretch a spring varies with the distance a

shown in the figure. If the experiment is performed with the

above spring of half length, the line OA will

https://dl.doubtnut.com/l/_jyqfdJ52qr72
https://dl.doubtnut.com/l/_kesaTaNsQ11E


A. shift towards F-axis

B. shift towards X-axis

C. remain as it is

D. become double in length

Answer: A

Watch Video Solution

40. Kinetic energy of a particle moving in a straight line varies

with time  as . The force acting on the particle

A. is constant

B. is increasing

C. is decreasing

t K = 4t2

https://dl.doubtnut.com/l/_kesaTaNsQ11E
https://dl.doubtnut.com/l/_tjCAkagCvJv7


D. first increases and then decreases

Answer: A

Watch Video Solution

41. A particle is released from height . At certain height from

the ground its kinetic energy is twice its gravitational potential

energy. Find the height and speed of particle at that height.

A. 

B. 

C. 

D. 

Answer: B

W h Vid S l i

H

, √
H

3

2gH

3

, 2√
H

3

gH

3

, √
2H
3

2gH

3

, √2gH
H

3

https://dl.doubtnut.com/l/_tjCAkagCvJv7
https://dl.doubtnut.com/l/_iywcNiIvkV3p


Watch Video Solution

42. Power applied to a particle varices with time as

 watt, where t is in second. Find the change

in its kinetic energy between time  and  .

A. 32 J

B. 46 J

C. 61 J

D. 102 J

Answer: B

Watch Video Solution

P = (3t2 − 2t + 1)

t = 2s t = 4s

https://dl.doubtnut.com/l/_iywcNiIvkV3p
https://dl.doubtnut.com/l/_x6QMNwL8GDOS


43. A motor drives a body along a straight line with a constant

force. The power P developed by the motor must vary with time

t as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vZwx0X4pfrSv


44. Power supplied to a mass  varies with time as 

watt. Here  is in second . If velocity of particle at ,

the velocity of particle at time  will be:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2kg P =
3t2

2

t t = 0isv = 0

t = 2s

1ms− 1

4ms− 1

2ms− 1

2√2ms− 1

45. A force  acting on a body depends on its displacement  as

 . The power delivered by  will depend on

F S

F ∝ S − 1 / 3 F

https://dl.doubtnut.com/l/_vZwx0X4pfrSv
https://dl.doubtnut.com/l/_JelZjCa2m7G0
https://dl.doubtnut.com/l/_hatuMoVg47aq


displacement as

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

S2 / 3

S − 5 / 3

S1 / 2

S0

46. A ball is thrown vertically upwards with a velocity of 10

. It returns to the ground with a velocity of 9 . If

g=9.8  , then the maximum height attained by the ball is

nearly (assume air resistance to be uniform)

A. 5.1 m

ms− 1 ms− 1

ms− 2

https://dl.doubtnut.com/l/_hatuMoVg47aq
https://dl.doubtnut.com/l/_bMp18uCvtuP6


B. 4.1 m

C. 4.61 m

D. 5 m

Answer: C

Watch Video Solution

47. An open knife of mass m is dropped from a height h on a

wooden floor. If the blade penetrates up to the depth d into the

wood. The average resistance offered by the wood to the knife

edge is .

A. 

B. 

C. 

mg(1 + )
h

d

mg(1 + )
2

h

d

mg(1 − )
h

d

https://dl.doubtnut.com/l/_bMp18uCvtuP6
https://dl.doubtnut.com/l/_jZJ3NXqnPOaf


D. 

Answer: A

Watch Video Solution

mg(1 + )
d

h

48. The force acting on a body moving along x-axis variation of

the particle particle shown in the figure. The body is in stable

equilibrium at 

.

https://dl.doubtnut.com/l/_jZJ3NXqnPOaf
https://dl.doubtnut.com/l/_hLsBd2Jkj2gw


A. 

B. 

C. Both  and 

D. Neither  nor 

Answer: B

Watch Video Solution

x = x1

x = x2

x1 x2

x1 x2

49. How much mass is converted into energy per day in a

nuclear power plant operated at  kW?

A. 9.6 g

B. 9.63 kg

C. 8.6 g

107

https://dl.doubtnut.com/l/_hLsBd2Jkj2gw
https://dl.doubtnut.com/l/_096Bv0fO7CaJ


D. 7 g

Answer: A

Watch Video Solution

50. A block of mass M is pulled along a horizontal surface by

applying a force at angle  with the horizontal. The friction

coefficient between the block and the surface is . If the block

travels at a uniform velocity, find the work done by this applied

force during a displacement d of the block.

A. 

B. 

C. 

D. 

θ

μ

μmgd

cos θ + μ sin θ

μmgd cos θ

cos θ + μ sin θ

μmgd sin θ

cos θ + μ sin θ

μmgd cos θ

cos θ − μ sin θ

https://dl.doubtnut.com/l/_096Bv0fO7CaJ
https://dl.doubtnut.com/l/_2qr9T5VMcgBa


Answer: B

Watch Video Solution

51. If  be the instantaneous velocity of the body dropped from

the top of a tower, when it is located at height , then which of

the following remains constant?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v

h

gh + v2

gh +
v2

2

gh −
v2

2

gh − v2

https://dl.doubtnut.com/l/_2qr9T5VMcgBa
https://dl.doubtnut.com/l/_Eej9mTMj4xlW
https://dl.doubtnut.com/l/_UtAJBaMmGOJP


52. A block of mass 1 kg slides down a rough inclined plane of

inclination  starting from its top. If coefficient of kinetic is

0.5 and length of the plane d=2 m, then work done against

friction is

A. 2.45 J

B. 4.9 J

C. 9.8 J

D. 19.6 J

Answer: B

Watch Video Solution

60∘

53. A proton is kept at rest. A positively charged particle is

released from rest at a distance  in its field. Consider twod

https://dl.doubtnut.com/l/_UtAJBaMmGOJP
https://dl.doubtnut.com/l/_tGIX4peqNU2I


experiments, one ini which the charged particle is also a proton

and in another, a position. In the same time , the work done on

the two moving charged particles is

A. same as the same force law is involved in the two

experiments

B. less for the case of a positron, as the positron moves away

more rapidly and the force on it weakens

C. more for the case of a position, as the positron moves

away a larger distance

D. same as the work done by charged particle on the

stationary proton

Answer: C

Watch Video Solution

t

https://dl.doubtnut.com/l/_tGIX4peqNU2I


54. Two inclined frictionless tracks, one gradual and the other

steep meet at A from where two stones are allowed to slide

down from rest, one on each track as shown in figure. Which of

the following statements is correct? 

A. Both the stones reach the botton at the same time but

not with the same speed

B. Both the stones reach the bottom with the same speed

and stone I reaches the bottom earlier than stone II

C. Both the stones reach the bottom with the same speed

and stone II reaches the bottom ealier than stone I

https://dl.doubtnut.com/l/_yuG4d7HYuRTA


D. Both the stones reach the bottom at different times and

with different speeds

Answer: C

Watch Video Solution

55. The potential energy function for a particle executing linear

SHM is given by  where k is the force constant of

the oscillator. For , the graph of V(x) versus x is

shown in the figure A particle of total energy E turns back when

it reaches .if V and K indicate the potential energy

and kinetic energy respectively of the particle at 

V (x) = kx21

2

k = 0.5Nm− 1

x = ± xm

x = + xm

https://dl.doubtnut.com/l/_yuG4d7HYuRTA
https://dl.doubtnut.com/l/_UXW3SFLMG3oZ


,then which of the following is correct?

A. V=O,K=E

B. V=E,K=O

C. V lt E, K=O

D. V=O, K lt E

Answer: B

Watch Video Solution

56. A body of mass  travels in a straight line with velocity 

 where . The work done by the net force

0.5kg

v = ax3 / 2 a = 5m/s2

https://dl.doubtnut.com/l/_UXW3SFLMG3oZ
https://dl.doubtnut.com/l/_4cTw7M7jLGj7


during its displacement from  to  is

A. 1.5 J

B. 50 J

C. 10 J

D. 100 J

Answer: B

Watch Video Solution

x = 0 x = 2m

57. A raindrop falling from a height h above ground, pure ring

attains a near terminal velocity when it has fallen through a

height . Which of the diagrams shown in figure correctly

shows the change in kinetic and potential energy of the drop

during its fall up to the ground ?

( )h
3

4

https://dl.doubtnut.com/l/_4cTw7M7jLGj7
https://dl.doubtnut.com/l/_ZN7MK1JvO0Kk


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

58. In a shotput event an athlete throws the shotput of mass

 with an initial speed of  at  from a height 

above ground. Assuming air resistance to be negligible and

10kg 1ms− 1 45∘ 1.5m

https://dl.doubtnut.com/l/_ZN7MK1JvO0Kk
https://dl.doubtnut.com/l/_SJ0t0zGUc7jS


acceleration due to gravity to be , the kinetic energy of

the shotput when it just reaches the ground will be

A. 2.5 J

B. 5 J

C. 52.5 J

D. 155 J

Answer: D

Watch Video Solution

10ms− 2

59. The potential energy between two atoms in a molecule is

given by , where a and b are positive

constants and x is the distance between the atoms. The atom is

in stable equilibrium when

U(x) = −
a

x12

b

x6

https://dl.doubtnut.com/l/_SJ0t0zGUc7jS
https://dl.doubtnut.com/l/_ZqOcdkCfqTsl


A. x=0

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = ( )
1 / 6a

2b

x = ( )
1 / 62a

b

x = ( )
1 / 611a

5b

60. In position A kinetic energy of a particle is 60 J and potential

energy is -20 J. In position B, kinetic energy is 100 J and potential

energy is 40 J. Then, in moving the particle from A to B

A. work done by conservative forces is 50 J

B. work done by external forces is 40 J

C. net work done by all the forces 40 J

https://dl.doubtnut.com/l/_ZqOcdkCfqTsl
https://dl.doubtnut.com/l/_jBCBeRkpWzbZ


D. net work done by all the forces 100 J

Answer: C

Watch Video Solution

61.  


The figure shown a particle sliding on a frictionless track, which

teminates in a straight horizontal section. If the particle starts

slipping from the point , how far away from the track will the

particle hit the ground?

A. 1 m

B. 2 m

A

https://dl.doubtnut.com/l/_jBCBeRkpWzbZ
https://dl.doubtnut.com/l/_DRIPn66DiEj9


C. 3 m

D. 4 m

Answer: A

Watch Video Solution

62.  


A block of mass  is attached to two unstretched springs of

spring constant , each as shown. The block is displaced

towards right through a distance  and is released The speed of

the block as it passes through the mean position will be

m

k

x

https://dl.doubtnut.com/l/_DRIPn66DiEj9
https://dl.doubtnut.com/l/_y3kKDLcSABa7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x√
m

2k

x√
2k
m

x√
m

k

x
2k
m

63.  


The curved portions are smooth and horizontal surface is rough.

The block is released from . At what distance from A it will

stop?the friction coefficient for rough flat surface is 0.2.

P

https://dl.doubtnut.com/l/_y3kKDLcSABa7
https://dl.doubtnut.com/l/_QkMRxcRK4Ym1


A. 1 m

B. 2 m

C. 3 m

D. 4 m

Answer: A

Watch Video Solution

64. The system shown in the figure is released from rest. At the

instant when mass M has fallen through a distance h, the

https://dl.doubtnut.com/l/_QkMRxcRK4Ym1
https://dl.doubtnut.com/l/_HA9uBVNSgTHP


velocity of m will be

A. 

B. 

C. 

√2gh

√2ghM

m

√
2gh(M − m)

m + M

https://dl.doubtnut.com/l/_HA9uBVNSgTHP


D. 

Answer: C

Watch Video Solution

√
2gh(M + m)

m − M

65. A plank of mass 10 kg and a block of mass 2 kg are placed on

a horizontal plane as shown in the figure. There is no friction

between plane and plank. The coefficient of friction between

block and plank is 0.5 .A force of 60 N is applied on plank

horizontally. In first 2 s the work done by friction on the block is

A. −100J

https://dl.doubtnut.com/l/_HA9uBVNSgTHP
https://dl.doubtnut.com/l/_bEBprpDmXBx6


B. 100 J

C. zero

D. 200 J

Answer: B

Watch Video Solution

66. A block of mass 5 kg slides down a rough inclined surface.

The angle of inclination is . The coefficient of sliding friction

is 0.20. When the block slides 10 cm, the work done on the block

by force of friction is

A. 

B. 1J

C. 

45∘

− J
1

√2

−√2J

https://dl.doubtnut.com/l/_bEBprpDmXBx6
https://dl.doubtnut.com/l/_l5EBpFC4LyLO


D. 

Answer: A

Watch Video Solution

−1J

67. A particle moves move on the rough horizontal ground with

some initial velocity . If  of its kinetic enegry lost due to

friction in time . The coefficient of friction between the particle

and the ground is.

A. 

B. 

C. 

D. 

V0
3

4

t0

v0

2gt0

v0

4gt0

3v0

4gt0

v0

gt0

https://dl.doubtnut.com/l/_l5EBpFC4LyLO
https://dl.doubtnut.com/l/_kp3s3DxBLwmZ


Answer: A

Watch Video Solution

68. A 50 kg girl is swinging on a swing from rest. Then, the

power delivered when moving with a velocity of  upwards

in a direction making an angle  with the vertical is

A. 980 W

B. 490 W

C. 

D. 245 W

Answer: C

Watch Video Solution

2ms− 1

60∘

490√3

https://dl.doubtnut.com/l/_kp3s3DxBLwmZ
https://dl.doubtnut.com/l/_Vthllr4MlTN1
https://dl.doubtnut.com/l/_7tbSgAN8KkKG


69. A bead can slide on a smooth circular wire frame of radius r

which is fixed in a vertical plane. The bead is displaced slighty

from the highest point of the wire frame. The speed of the bead

subsequently as a function of the angle  made by the bead

with the verticle line is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

√2gr

√2gr(1 − sin θ)

√2gr(1 − cos θ)

2√gr

https://dl.doubtnut.com/l/_7tbSgAN8KkKG


70. A uniform chain has a mass M and length L. It is placed on a

frictionless table with length  hanging over the edge. The

chain begins to slide down. Ten, the speed v with which the end

slides down from the edge is given by

A. 

B. 

C. 

D. (L-l_(0)))`

Answer: C

Watch Video Solution

l0

v = √ (L + l0)
g

L

v = √ (L − l0)
g

L

v = √ (L2 − l20)
g

L

v = √2g

71. A particle of mass 1 g executes an oscillatory motion on the

concave surface of a spherical dish of radius 2m placed on a

https://dl.doubtnut.com/l/_Sk2n78TSxqbo
https://dl.doubtnut.com/l/_xtVicJTWdmD1


horizontal plane, Figure . If the motion of the particle begins

from a point on the disc at a height of 1 cm. from the horizontal

plane and coefficient of friction is 0.01 , find the total distance

covered by the particle before coming to rest. 

A. 2 m

B. 10 m

C. 1 m

D. 20 m

https://dl.doubtnut.com/l/_xtVicJTWdmD1


Answer: C

Watch Video Solution

72. A mass-spring system oscillates such that the mass moves on

a rough surface having coefficient of friction . It is compressed

by a distance a from its normal length and, on being released, it

moves to a distance b from its equilibrium position. The

decrease in amplitude for one half-cycle (-a to b) is

A. 

B. 

C. 

D. 

Answer: B

μ

μmg

k

2μmg

k

μg

k

k

μmg

https://dl.doubtnut.com/l/_xtVicJTWdmD1
https://dl.doubtnut.com/l/_M0PKBdGw2Q2u


Watch Video Solution

73. A uniform flexible chain of mass m and length l hangs in

equilibrium over a smooth horizontal pin of neglible diameter.

One end of the chain is given a small verticle displacement so

that the chain slips over the pin. The speed of chain when it

leaves pin is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
gl

2

√gl

√2gl

√3gl

https://dl.doubtnut.com/l/_M0PKBdGw2Q2u
https://dl.doubtnut.com/l/_JpdM7mM2yCeJ
https://dl.doubtnut.com/l/_ylw1e5czS1Jt


74. The potential energy of a particle of mass 1 kg

. Here, U is in joule and x in meter. On the

positive x=axis particle travels up to x=+6cm. Choose the wrong

statement.

A. On negative X-axis particle travels upto x=-2 m

B. The maximum kinetic energy of the particle is 16 J

C. Both (a) and (b) are correct

D. Both (a) and (b) are incorrect

Answer: C

Watch Video Solution

U = 10 + (x − 2)2

75. A body is moving is down an inclined plane of slope  the

coefficient of friction between the body and the plane varies as

37∘

https://dl.doubtnut.com/l/_ylw1e5czS1Jt
https://dl.doubtnut.com/l/_b3xpCxlbs0Zi


, where x is the distance traveled down the plane by

the body. The body will have maximum speed.  .

a) at x = 1.16 m
b) at x = 2m
c) at bottom most point of the plane

d) at x = 2.5 m

A. At x=1.16 m

B. At x=2 m

C. At bottom of plane

D. At x=2.5 m

Answer: D

Watch Video Solution

μ = 0.3x

(sin 37∘ = )
3

5

76. A force of F=0.5 N is applied on lower block as shown in

figure. The work done by lower block on upper block for a

https://dl.doubtnut.com/l/_b3xpCxlbs0Zi
https://dl.doubtnut.com/l/_L6n3QUVcIJDR


displacement of 3 m of the upper block with respect to ground

is (Take, g=10 ) 


A. 

B. 0.5 J

C. 2 J

D. 

Answer: B

Watch Video Solution

ms− 2

−0.5J

−2J

https://dl.doubtnut.com/l/_L6n3QUVcIJDR
https://dl.doubtnut.com/l/_xrxHZUOYiCOx


77. A bead of mass  starts from rest from A to move in a

vertical place along a smooth fixed quarter ring of radius ,

under the action of a constant horizontal force  as

shown. The speed of bead as it reaches the point (B) is [Take

] 


A. 

B. 

kg
1

2

5m

f = 5N

g = 10ms− 2

14.14ms−1

7.07ms−1

https://dl.doubtnut.com/l/_xrxHZUOYiCOx


C. 

D. 

Answer: A

Watch Video Solution

5ms−1

25ms−1

78. A car of mass m is accelerating on a level smooth road under

the action of a single F. The power delivered to the car is

constant and equal to P. If the velocity of the car at an instant is

https://dl.doubtnut.com/l/_xrxHZUOYiCOx
https://dl.doubtnut.com/l/_XswbwoGt4FFg


v, then after travelling how much distance it becomes double? 

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7mv3

3P

4mv3

3P

mv3

3P

18mv3

7P

https://dl.doubtnut.com/l/_XswbwoGt4FFg


79. An ideal massless spring S can be compressed 1 m by a force

of 100 N in equilibrium. The same spring is placed at the bottom

of a frictionless plane inclined at  to the horizontal. A 10 kg

block M is released from rest at the top of the incline and is

brought to rest momentarily after compressing the spring by 2

m. If , the speed of mass just before it touches the

spring is . Find value of x? 

A. 

B. 

C. 

30∘

g = 10m/s2

√10xm/s

√20ms− 1

√30ms− 1

√10ms− 1

https://dl.doubtnut.com/l/_UQZvEhVQwG5K


D. 

Answer: A

Watch Video Solution

√40ms− 1

80. A pendulum of mass 1 kg and length  m is released

from rest at angle . The power delivered by all the

forces acting on the bob at angle  will be 

A. 13.5 W

B. 20.4 W

C. 24.6 W

D. zero

l = 1

θ = 60∘

θ = 30∘

(g = 10m/s2)

https://dl.doubtnut.com/l/_UQZvEhVQwG5K
https://dl.doubtnut.com/l/_yVIDC30K5wh7


Answer: A

Watch Video Solution

81. A small block of mass m is kept on a rough inclined surface of

inclination  fixed in an elevator. The elevator goes up with a

uniform velocity v and te block does not slide n te wedge. The

work done by the force of friction on the block in time t will be

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

mgvt cos2 θ

mgvt sin2 θ

mgvt sin 2θ
1

2

https://dl.doubtnut.com/l/_yVIDC30K5wh7
https://dl.doubtnut.com/l/_lwlJ6MGvi6e8


82. A block A of mass M rests on a wedge B of mass 2M and

inclination . There is sufficient friction between A and B so that

A does not slip on B. If there is no friction between B and

ground, the compression in spring is 

A. 

B. 

C. 

D. zero

θ

Mg cos θ

k

Mg cos θ sin θ

k

Mg sin θ

k

https://dl.doubtnut.com/l/_lwlJ6MGvi6e8
https://dl.doubtnut.com/l/_ozFXRdse0xqf


Answer: D

Watch Video Solution

83. In the figure -3.90 shown, the net work done by the tension

when the bigger block of mass M touches the ground is : 

https://dl.doubtnut.com/l/_ozFXRdse0xqf
https://dl.doubtnut.com/l/_6SVo2CVurwlD


A. 

B. 

C. 

D. zero

+Mgd

−(M + m)gd

−mgd

https://dl.doubtnut.com/l/_6SVo2CVurwlD


Medical Entrance Special Questions

Answer: D

Watch Video Solution

1. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion . Work done by constant force is equal to magnitude

https://dl.doubtnut.com/l/_6SVo2CVurwlD
https://dl.doubtnut.com/l/_cPm4zTYGCgEF


of force multiplied by displacement. 

Reason. Work done is scalar quantity. If may be positive,

negative or zero.

Watch Video Solution

2. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion. Velocity of a block changes from  to 

. Then, work done by all the forces during

(2 î + 3ĵ)ms− 1

( − 4 î − 6ĵ)ms− 1

https://dl.doubtnut.com/l/_cPm4zTYGCgEF
https://dl.doubtnut.com/l/_l0dRX53YW2qr


this interval of time is positive. 

Reason Speed of block is increasing.

Watch Video Solution

3. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion Spring force is a conservative force. 

Reason Potential energy is defined only for conservative forces.

Watch Video Solution

https://dl.doubtnut.com/l/_l0dRX53YW2qr
https://dl.doubtnut.com/l/_YeLe9SDfzwXr


Watch Video Solution

4. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion Consider a person of mass 80 kg who is climbing a

ladder. In climbing up a vertical distance of 5 m, the contact

force exerted by ladder on person's feet does 4000 J of work.

[Consider g=10 ] 


Reason Work done by a force F is defined as the dot product of

force with the displacement of point of application of force.

ms− 2

https://dl.doubtnut.com/l/_YeLe9SDfzwXr
https://dl.doubtnut.com/l/_0gSVrm2qNw1I


Watch Video Solution

5. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. Assertion The work

done in bringing a body down from the top to the base along a

frictionless inclined plane is the same as the work done in

bringing it down from the vertical side. 

Reason The gravitational force on the body along the inclined

plane is the same as that along the vertical side.

https://dl.doubtnut.com/l/_0gSVrm2qNw1I
https://dl.doubtnut.com/l/_5jQSJdwRGl4V


Watch Video Solution

6. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion If a force is applied on a rigid body. Body is in motion

but point of application of force is stationary. Then, work done

by the force is zero. 

Reason If body is moving, then point of application of force

should also move.

https://dl.doubtnut.com/l/_5jQSJdwRGl4V
https://dl.doubtnut.com/l/_Kcffp1m9Okn8


Watch Video Solution

7. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion Atstable equilibrium position of a body, kinetic energy

cannot be zero. Because it is maximum. 

Reason During oscillations of a body, potential energy is

minimum at stable equilibrium position.

Watch Video Solution

https://dl.doubtnut.com/l/_Kcffp1m9Okn8
https://dl.doubtnut.com/l/_aOx3WyCPX7vh


8. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion If work done by conservative force is negative, then

potential energy associated with that force should increase. 

Reason This is according to the relation 

 


Here,  is change in potential energy and W is work done by

conservative force.

h id l i

ΔU = − W

ΔU

https://dl.doubtnut.com/l/_aOx3WyCPX7vh
https://dl.doubtnut.com/l/_nrWaGhf6wVYk


Watch Video Solution

9. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. Assertion A body is

moving along X-axis. Force  is acting on it and work

done by this force in moving the body from x=-2 to x=-+2 is zero. 

Reason From x=-2 to x=0, work done is negative and from x=0 to

x=+2, work done is negative.

Watch Video Solution

F = − 2x2

https://dl.doubtnut.com/l/_nrWaGhf6wVYk
https://dl.doubtnut.com/l/_B6umEf4CCqpr


10. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion An object A is dropped from the top of an incline at

t=0, as shown. It will fall under gravity as indicated by the arrow.

At the same time, i.e., t=0, another object B begins to slide down

the frictionless incline. 

https://dl.doubtnut.com/l/_B6umEf4CCqpr
https://dl.doubtnut.com/l/_HC9nAZBuYujV


 


The two objects during their motion to the ground level will be

travelling at equal speeds. 

Reason Net force on both the objects during their motion is

same.

Watch Video Solution

https://dl.doubtnut.com/l/_HC9nAZBuYujV


11. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion If the surface between the blocks A and B is rough,

then work done by friction on block B is always negative. 

 


https://dl.doubtnut.com/l/_6vVegTC4TNXr


Reason Total work done by friction in both the blocks is always

zero.

Watch Video Solution

12. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion Force applied on a block moving in one dimension is

producing a constant power,then the motion should be

uniformly accelerated. 

https://dl.doubtnut.com/l/_6vVegTC4TNXr
https://dl.doubtnut.com/l/_5FgUCYcFOARH


Reason This constant power multiplied with time is equal to the

change in kinetic energy.

Watch Video Solution

13. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion A block of mass m starts moving on a rough

horizontal surface with a velocity v. It stops due to friction

between the block and the surface after moving through a

https://dl.doubtnut.com/l/_5FgUCYcFOARH
https://dl.doubtnut.com/l/_yf9EXpqr1ZI7


certain distance. 

The surface is now tilted to an angle of  with the horizontal

and the same block is made to go up on the surface with the

same initial velocity v. The decrease in the mechanical energy in

the second situation is smaller than that in the first situation. 

Reason The coefficient of friction between the block and the

surface decreases with the increase in the anglle of inclination.

Watch Video Solution

30∘

14. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

https://dl.doubtnut.com/l/_yf9EXpqr1ZI7
https://dl.doubtnut.com/l/_KlA6tlaLY6Bg


(c ) If Assertion is true but Reason is false. 

(d) If Assertion is false but Reason is true. 

Assertion Total work done by spring may be positive ,negative or

zero. 

Reason Direction of spring force is always towards mean

position.

Watch Video Solution

15. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

https://dl.doubtnut.com/l/_KlA6tlaLY6Bg
https://dl.doubtnut.com/l/_rrUTvP3uHDKA


(d) If Assertion is false but Reason is true. 

Assertion In projectile motion, the rate of change in magnitude

of potential energy of a particle first decreases and then

increases during motion. 

Reason In projectile motion, the rate of change in linear

momentum of a particle remains constant during motion.

Watch Video Solution

16. These questions consists of two statements each printed as

Assertion and Reason. While answering these question you are

required to choose any one of the following five reponses 

(a) If both Assertion and Reason arecorrect and Reason is the

correct explanation of Asserrtion.

(b) If both Assertion and Reason are correct but Reason is not

the correct explanation of Assertion. 

(c ) If Assertion is true but Reason is false. 

https://dl.doubtnut.com/l/_rrUTvP3uHDKA
https://dl.doubtnut.com/l/_SnSJrzKLkamO


Match The Columns

(d) If Assertion is false but Reason is true. 

Assertion At any instant the magnitude of rate of change of

potential energy of the projectile of mass 1 kg is numerically

equal to magnitude of a.v (where a is acceleration due to gravity

and v is velocity at that instant) 

Reason The graph representing power delivered by the

gravitational force acting on the projectile with time will be

straight line with negative slope.

Watch Video Solution

https://dl.doubtnut.com/l/_SnSJrzKLkamO


1. Match the following columns. 

Watch Video Solution

2. Match the appropriate sign of given potential energy is

following with column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_FTlow93bRPYl
https://dl.doubtnut.com/l/_T2gXWG30EuGw
https://dl.doubtnut.com/l/_9YSTSjBFyYSc


3. A force F=kx (where k is a positive constant) is acting on a

particle Work done: 

Watch Video Solution

Column-1  Column-2

(A) in displacing the body from x=2 to x=4 (P) Negative

(B) In displacing the body from x=-4 to x=-2 (Q) Positive

(C) In displacing the body from x=-2 to x=+2 (R) Zero

4. A body is moved along a straight line by a machine delivering

a power proportional to time . Then, match the

following. 

Watch Video Solution

(P ∝ t)

https://dl.doubtnut.com/l/_9YSTSjBFyYSc
https://dl.doubtnut.com/l/_SuYfFZhbvJIb
https://dl.doubtnut.com/l/_7zr4zzxuMNBv


5. Acceleration versus x and potential energy versus x graph of a

particle moving along x-axis is as shown in figure. Mass of the

particle is 1 kg and velocity at x = 0 is . Match the following

at x = 8 m. 

Watch Video Solution

4m/s

6. F-x and corresponding U-x graphs are as shown in figure.

Three point A, B and C in F-x graph may be corresponding to P, Q

https://dl.doubtnut.com/l/_7zr4zzxuMNBv
https://dl.doubtnut.com/l/_gM5iM0v36KhP


and R in the U-x graph. Match the following 

Watch Video Solution

7. A block of mass m is stationary with respect to a rough wedge

as shown in figure. Starting from rest in time t, (m = 1 kg,

, t = 4 s) work done on block : 
θ = 30∘ , a = 2m/s2

https://dl.doubtnut.com/l/_gM5iM0v36KhP
https://dl.doubtnut.com/l/_4aTFQqu1zwvi


Medical Entraces Gallery

 


Watch Video Solution

https://dl.doubtnut.com/l/_4aTFQqu1zwvi


1. A body of mass  begins to move under the action of a time

dependent force , where  and  are unit

vectors along x-and y-axes. What power will be developed by the

force at the time  ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1kg

→
F = (2tî + 3t2 ĵ)N î ĵ

t

(2t2 + 4t4)W

(2t3 + 3t4)W

(2t3 + 3t5)W

(2t + 3t3)W

2. A particle of mass 10 g moves along a circle of radius  cm

with a constant tangential acceleration. What is the magnitude

6.4

https://dl.doubtnut.com/l/_GR6ZAVTIBQVQ
https://dl.doubtnut.com/l/_ptEzEDShkae1


of this acceleration, if the kinetic energy of the particle becomes

equal to J by the end of the second revolution after

the beginning of the motion?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8 × 10− 4

0.15  ms − 2

0.18  ms − 2

0.2  ms − 2

0.1  ms − 2

3. A block of mass 10 kg, moving in x-direction with a constant

speed of , is subjected to a retarding force10ms− 1

https://dl.doubtnut.com/l/_ptEzEDShkae1
https://dl.doubtnut.com/l/_ut9qVE3wROiz


 during its travel from x=20 m to 30 m. Its final

KE will be

A. 475 J

B. 450 J

C. 275 J

D. 250 J

Answer: A

Watch Video Solution

F = 0.1 × J /m

4. A particle of mass  is driven by a machine that delivers a

constant power  watts. If the particle starts from rest the force

on the particle at time  is

A. 

m

k

t

√ t− 1 / 2mk

2

https://dl.doubtnut.com/l/_ut9qVE3wROiz
https://dl.doubtnut.com/l/_hnw2LdExUwwC


B. 

C. 

D. 

Answer: A

Watch Video Solution

√mk  t − 1 / 2

√2mk  t − 1 / 2

√mk  t − 1 / 21

2

5. A block of ,mass m =11.7 kg is to be pushed a distance of s=4.65

m. Assuming frictionless surface. Calculate the work done in

applying a force parallel to the incline to push the block up at a

https://dl.doubtnut.com/l/_hnw2LdExUwwC
https://dl.doubtnut.com/l/_XafwFVdsrAxS


constant speed. (Take, g=9.8 ) 


A. 328 J

B. 656 J

C. 164 J

D. 530 J

Answer: A

Watch Video Solution

ms− 2

https://dl.doubtnut.com/l/_XafwFVdsrAxS


6. A force  acts on a particle in the x direction,

where F is in newton and x in meter. Find the work done by this

force during a displacement form x=0 to x=2.0m

A. 31.5 J

B. 63 J

C. 21 J

D. 42 J

Answer: C

Watch Video Solution

F = (10 + 0.50x)

7. An elevator weighing 500 kg is to be lifted up at a constant

velocity of 0.20 m/s. What would be the minimum horsepower of

the motor to be used?

https://dl.doubtnut.com/l/_JzuUh1CWW8WY
https://dl.doubtnut.com/l/_t2hSemV8fBA6


A. 

B. 

C. 2.62 hp

D. 1.31 hp

Answer: D

Watch Video Solution

10.30hp

5.15hp

8. The distance of closest approach of an -particle fired at

nucleus with momentum p is d. The distance of closest

approach when the -particle is fired at same nucleus with

momentum 3p will be

A. 3d

B. 

α

α

d

3

https://dl.doubtnut.com/l/_t2hSemV8fBA6
https://dl.doubtnut.com/l/_ZKGYisVHIuOW


C. 9d

D. 

Answer: D

Watch Video Solution

d

9

9. Two bodies of different masses are moving with same kinetic

energy. Then, the ratio of their moment is equal to the ratio of

their

A. masses

B. square of masses

C. square root of masses

D. cube root of masses

https://dl.doubtnut.com/l/_ZKGYisVHIuOW
https://dl.doubtnut.com/l/_7tAevJcDvTcd


Answer: C

Watch Video Solution

10. Two bodies of masses 1 kg and 2 kg moving with same

velocities are stopped by the same force. Then, the ratio of their

stopping distances is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2

2: 1

√2: 1

1: √2

https://dl.doubtnut.com/l/_7tAevJcDvTcd
https://dl.doubtnut.com/l/_uZOWKU8cRmGi
https://dl.doubtnut.com/l/_o0dEQAo485W1


11. One moving electron when comes closer to other stationary

electron, then its kinetic energy and potential energy

respectively……and…….

A. increases, increases

B. increases,decreases

C. decreases, increases

D. decreases, decreases

Answer: C

Watch Video Solution

12. A body of mass , accelerates uniformly from rest to  in

time . The instantaneous power delivered to the body as a

function of time  is.

m V1

t1

t

https://dl.doubtnut.com/l/_o0dEQAo485W1
https://dl.doubtnut.com/l/_HHS7kFF2vJ64


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

mvit

t1

mv1t

t1

mv1t
2

t1

mv2
1t

t2
1

13. A uniform chain of length l is placed on a smooth horizontal

table, such that half of its length hangs over one edge. It is

releasedfrom rest, the velocity with which it leaves the table is

A. 

B. 

C. 

√
3gl

4

√
3gl

2

√
2gl

3

https://dl.doubtnut.com/l/_HHS7kFF2vJ64
https://dl.doubtnut.com/l/_rexcMMNha19G


D. 

Answer: A

Watch Video Solution

√
gl

3

14. The kinetic energy of a body of mass 4 kg and momentum 6

N-s will be

A. 4.5 J

B. 2.5 J

C. 5.5 J

D. 3.5 J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rexcMMNha19G
https://dl.doubtnut.com/l/_sq14xs6vSaA8


15. A body of mass m=3.90 kg slides on a horizontal frictionless

table with a speed of v=120 . It is brought to rest in

compressing a spring in its path. How much does spring is

compressed, if its force constant k is 135 ?

A. 0.204 m

B. 0.408 m

C. 0.804 m

D. 4.04 m

Answer: A

Watch Video Solution

ms− 1

Nm− 1

https://dl.doubtnut.com/l/_sq14xs6vSaA8
https://dl.doubtnut.com/l/_cfpxjdSRKyQB


16. A string of length L and force constant k is stretched to

obtain extension l. It is further stretched to obtain extension .

The work done in second stretching is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l1

kl1(2l + l1)
1

2

kl21
1

2

k(l2 + l21)
1

2

k(l21 − l2)
1

2

17. A body is initially at rest. It undergoes one dimensional

motion with constant acceleration. The power delivered to it at

time t is proportional to

https://dl.doubtnut.com/l/_NPcFKq1ABqhH
https://dl.doubtnut.com/l/_SKPmv8KB2Hna


A. 

B. t

C. 

D. 

Answer: B

Watch Video Solution

t1 / 2

t3 / 2

t2

18. If two person A and B take 2 s and 4 s, respectively to lift an

object to the same height h, then the ratio of their powers is

A. 

B. 

C. 

1: 2

1: 1

2: 1

https://dl.doubtnut.com/l/_SKPmv8KB2Hna
https://dl.doubtnut.com/l/_uIZTbDPliE88


D. 

Answer: C

Watch Video Solution

1: 3

19. If , a machine gun fires n bullets per second each with kinetic

energy K, then the power of the machine gun is

A. 

B. 

C. 

D. nk

Answer: D

Watch Video Solution

nK2

K

n

n2K

https://dl.doubtnut.com/l/_uIZTbDPliE88
https://dl.doubtnut.com/l/_Amy1qEmsNYTF


20. A uniform force of  N acts on a particle of mass 2kg.

Hence, the particle is displaced from position m to

position m. The work done by the force on the

particle is

A. 9 J

B. 6 J

C. 13 J

D. 15 J

Answer: A

Watch Video Solution

(3 î + ĵ)

(2 î + k̂)

(4 î + 3ĵ − k̂)

https://dl.doubtnut.com/l/_Amy1qEmsNYTF
https://dl.doubtnut.com/l/_AtII2rgevZor


21. The power (P) of an engine lifting a mass of 100 kg up to a

height of 10 m in 1 min is

A. P=163.3 W

B. P=9800 W

C. P=10000 W

D. P=5000 W

Answer: A

Watch Video Solution

22. A body is mass  is moved through  along a smooth

inclined plane of inclination angle . The work done in moving

(in joules) is .

300kg 10m

30∘

(g = 9.8ms− 2)

https://dl.doubtnut.com/l/_cP4Wm7BJ8nEl
https://dl.doubtnut.com/l/_9FlHW7RI5WUq


A. 4900

B. 9800

C. 14700

D. 2450

Answer: D

Watch Video Solution

23. Force constant of two wires  and  of the same material

are  and  respectively. If the two wires are stretched

equally, then the ratio of work done in stretching  is

A. 

B. 

C. 

A B

K 2K

( )
WA

WB

1

3

1

3

1

2

https://dl.doubtnut.com/l/_9FlHW7RI5WUq
https://dl.doubtnut.com/l/_UUQh0XnuIEKq


D. 

Answer: B

Watch Video Solution

1

4

24. A truck accelerates from speed v to 2v. Work done in during

this is

A. three times as the work done in accelerating it from rest

to v

B. same as the work dine in accelerating it from rest to v

C. four times as the work done in accelerating it from rest to

v

D. less than the work done in accelerating it from rest to v

https://dl.doubtnut.com/l/_UUQh0XnuIEKq
https://dl.doubtnut.com/l/_QfgSkXPPWqUq


Answer: A

Watch Video Solution

25. A block of 200 g mass is dropped from a height of 2 m on to

a spring and compress the spring to a distance of 50 cm. The

force constant of the spring is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20Nm− 1

40Nm− 1

30Nm− 1

60Nm− 1

https://dl.doubtnut.com/l/_QfgSkXPPWqUq
https://dl.doubtnut.com/l/_VGOwqYE9n2eL
https://dl.doubtnut.com/l/_7SCYKjy3QtwF


26. Work done in time t on a body of mass m which is

accelerated from rest to a speed v in time  as a function of

time t is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1

m t21

2
v2

t2
1

( )
2

t21
2

mv

t1

m t2v

t1

m t21
2

v

t

27. The slope of kinetic energy displacement curve of a particle

in motion is

https://dl.doubtnut.com/l/_7SCYKjy3QtwF
https://dl.doubtnut.com/l/_EI2svDbSlrHp


A. equal to the acceleration of the particle

B. directly proportional to the acceleration of the particle

C. inversely proportional to the acceleration of the particle

D. None of the above

Answer: B

Watch Video Solution

28. The potential energy of a particle in a force field is

 ,where A and B are positive constants and r is the

distance of particle from the centre of the field. For stable

equilibrium, the distance of the particle is

A. 

B. 

U = −
A

r2

B

r

B/2A

2A/B

https://dl.doubtnut.com/l/_EI2svDbSlrHp
https://dl.doubtnut.com/l/_ARSeE0udxDiW


C. 

D. 

Answer: B

Watch Video Solution

A/B

B/A

29. Two masses m and 2m are attached to two ends of an ideal

spring as shown in figure. When the spring is in the compressed

state, the energy of the spring is 60 J, if the spring is released,

then at its natural length 

A. energy of smaller body will be 20 J

B. energy of smaller body will be 40 J

https://dl.doubtnut.com/l/_ARSeE0udxDiW
https://dl.doubtnut.com/l/_PGDthwCqtvZL


C. energy of smaller body will be 10 J

D. energy of both the bodies will be same

Answer: B

Watch Video Solution

30. The power of pump, which can pump 200 kg of water to a

height of 50 m in 10 sec, will be

A. 

B. 

C. 

D. None of these

Answer: A

4 × 103W

10 × 103W

20 × 103W

https://dl.doubtnut.com/l/_PGDthwCqtvZL
https://dl.doubtnut.com/l/_6VqeqnTIbE7q


Watch Video Solution

31. An automobile of mass m accelerates from rest. If the engine

supplies a constant power P, the velocity at time t is given by -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2Pt
M

√
2Pt
m

Pt

2M

√
Pt

2M

32. How much work must work be done by a force on 50 kg body

in order to accelerate it in the direction of force from rest to

https://dl.doubtnut.com/l/_6VqeqnTIbE7q
https://dl.doubtnut.com/l/_vjJl8CaRuPnV
https://dl.doubtnut.com/l/_NU8KIQJYBASb


 is 10 s?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20ms− 1

103J

104J

2 × 103J

4 × 104J

33. Under the action of a force F = Cx, the position of a body

changes from 0 to x. The work done is

A. 

B. 

Cx21

2

Cx2

https://dl.doubtnut.com/l/_NU8KIQJYBASb
https://dl.doubtnut.com/l/_4xpaopX7x9xE


C. Cx

D. 

Answer: A

Watch Video Solution

Cx
1

2

https://dl.doubtnut.com/l/_4xpaopX7x9xE

