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PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI
ENGLISH)

WORK AND ENERGY

1. To displace body by 50m , 150) of work is done

. What is the force applied in the direction of


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tTkT9mO5NwFu

the displacement ?

o Watch Video Solution

2. A body of mass 10 kg is raised by 5m . What is

the work done ?

o Watch Video Solution

3. A cycle with the rider has a total mass of 80

kg, it rolls down 60 m on a plane of inclination


https://dl.doubtnut.com/l/_tTkT9mO5NwFu
https://dl.doubtnut.com/l/_mOxHgRX4HV0G
https://dl.doubtnut.com/l/_KRobVmuCDh9i

30° . What is the total work done by gravity on

the cycle ?

° Watch Video Solution

4. A man of mass 100 kg climbs up a ladder of
length 10m. The ladder makes angle 60° with
the horizontal . Find the work done by the man
against gravity in climbing up the ladder .

[g = 9.8m - 3_2}.

° Watch Video Solution



https://dl.doubtnut.com/l/_KRobVmuCDh9i
https://dl.doubtnut.com/l/_net0a71hD596
https://dl.doubtnut.com/l/_oCLZLGe3qprM

5. A body is constrained to move along the z-
axis is subject to a constant force F =
( — i+ 23 + 3I%)N. Calculate the work done
by this force in moving the body a distance of

4m along the z-axis .

o Watch Video Solution

6. A force F acting on an object varies with

distance x as shown here [Fig.1.10].

L

L

The force is in N and x in m. what is the amount


https://dl.doubtnut.com/l/_oCLZLGe3qprM
https://dl.doubtnut.com/l/_5BsXxIODTvHw

of work done by the force in moving the object

from x=0, to x=6 m ?

° View Text Solution

7. The relationship between the force F and the
position x of a body is as shown is Fig.1.11 . What
will be the amount of work done in displacing

the body from x=Tm to x=5m?

Lo

° View Text Solution



https://dl.doubtnut.com/l/_5BsXxIODTvHw
https://dl.doubtnut.com/l/_cG2Ft4F45wOI
https://dl.doubtnut.com/l/_VnCDrYmWkjp4

8. A position dependent force
f= (7 — 2z + 3w2) N acts on a body of mass 2
kg and displaces it from x=0 to x=5 m. Determine

the amount of work done in joule.

° Watch Video Solution

9. A man of mass 50 kg clikmbs up 20 steps of a
staircase in 5s . Each step is 30 cm high. Find

the power applied by the man .

O Watch Video Solution



https://dl.doubtnut.com/l/_VnCDrYmWkjp4
https://dl.doubtnut.com/l/_eoZZEvEqMRiU
https://dl.doubtnut.com/l/_KtDTXAbPMMPk

10. Find the power applied by a man of mass 70
kg , carrying a load of 45 kg, moving up at 6.4

km per hour along a plane of inclination 10

° Watch Video Solution

11. Water is lifted to a vertical height of 90 m
using a 746 kW engine. If the efficiency of the
engine is 80% , find the amount of water lifted

in a minute.

° Watch Video Solution



https://dl.doubtnut.com/l/_KtDTXAbPMMPk
https://dl.doubtnut.com/l/_LqKkDomIkFV5
https://dl.doubtnut.com/l/_6f5Wuk4aoUGG

12. Calculate the kinetic energy of a bullet of

mass 50 g moving with a velocity of 200m - s 1.

° Watch Video Solution

13. A ball is moving in air at 15m - s~ 1. The ball
is hit with a bat and it attains a velocity of
20m - s~ ! in the opposite direction . If its
kinetic energy changes by 8.75 J , what is the

change in its momentum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6f5Wuk4aoUGG
https://dl.doubtnut.com/l/_mVNj0eELf9ff

14. A body of mass 10 kg falls from a height of 10
m. What will be its kinetic energy just before it
touches the ground ?

Prove that, this kinetic energy is equal to the

potential stored at the initial position of the

body. [g = 980cm - s~ °]

° Watch Video Solution

15. A force F acts on a stationary body of mass

m for a time t. Show that, the kinetic energy of

F2¢?
the body iin that time = .
2m



https://dl.doubtnut.com/l/_BvjforVcDuNY
https://dl.doubtnut.com/l/_X2SRUplIi93S

° Watch Video Solution

16. A body of mass m, starting from rest , moves
with constant acceleration . After a time T it

attains a velocity V. Show that the work done by

V2
the body in time t = Sm - - t* .

° Watch Video Solution

17. A body of mass 1 kg is thrown with a velocity

of 250cem - 3_1, from a height 8m above the


https://dl.doubtnut.com/l/_X2SRUplIi93S
https://dl.doubtnut.com/l/_NAL2nfa1k3tr
https://dl.doubtnut.com/l/_XRz0lRyLpHZL

earth's surface . What will be its kinetic energy

just before it touches the ground ?

° Watch Video Solution

18. A body of mass 5g is moving in a straight
line with a velocity of 10cm - s ~*. A force of
10+/2 dyn is applied on the body at an angle of
45° with the line of motion. What is the change

in kinetic energy of the body in 1 st second ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XRz0lRyLpHZL
https://dl.doubtnut.com/l/_klFn0wy1E4cr
https://dl.doubtnut.com/l/_BrhuuiTjPuyt

19. A bullet of mass 50 g , moving a velocity of
200m - s~ !, strikes and penetrates a wooden
block. If the resistance f the wooden block on
the bullet is 4900 N, find the distance up to

which the bullet penetrates the block.

o Watch Video Solution

20. A bullet, of mass 50 g and of initial speed
400m - s, penetrates a wall against an
average force of 4 X 10*N. it comes out with a

speed of 50m - s~ '. What is the thickness of


https://dl.doubtnut.com/l/_BrhuuiTjPuyt
https://dl.doubtnut.com/l/_Kn1k8lnKjMfy

the wall ?

Another bullet with a lesser mass, but with the
same initial velocity , penetrates the wall but is
unable to come out . what is the maximum

possible mass of the second bullet ?

° Watch Video Solution

21. A body of mass 0.03kg , falling from a height
of 20 m, penetrates 1.5 m into the soil. Find the

average resistive force of the soil.

° Watch Video Solution



https://dl.doubtnut.com/l/_Kn1k8lnKjMfy
https://dl.doubtnut.com/l/_PtFt4yWEal5s

22. After falling from a height of 200 m , water
flows horizontally with a certain velocity .
lgnoring any energy dissipation , find the

velocity of flow.

° Watch Video Solution

23. Mass of the bob of a simple pendulum is 10g
and the effective length is 13 cm. The bob is
pulled 5 cm away from the vertical and then
released. What will be the kinetic energy of the

bob when it passes through the lowest point?


https://dl.doubtnut.com/l/_tybwGsaW1ZHU
https://dl.doubtnut.com/l/_ckuQEFlYIpCt

° Watch Video Solution

24. After a collision with an ideal spring , a body
of mass 8g , moving with a constant velocity of

1 comes to rest. Force constant of

10cm - s~
the spring is 200dyn - cm ~*. If the total kinetic

energy of the body is spent in compressing the

spring , find the compression.

° Watch Video Solution



https://dl.doubtnut.com/l/_ckuQEFlYIpCt
https://dl.doubtnut.com/l/_vGqjoelMyH8R

25. Effective length of a pendulum is 50 cm and
the mass of the bob is 4g . The bob is drawn to
one side until the string is horizontal , and is
then released. When the string makes an angle
60° with the vertical , what is the velocity and

the kinetic energy of the bob ?

° Watch Video Solution

26. Mass of the bob of a pendulum is 100g and
the length of the string is 1Tm . The bob is

initially held is such a way that the string is


https://dl.doubtnut.com/l/_h3d02jfEoAGN
https://dl.doubtnut.com/l/_VXnMPXLTk2ox

horizontal . The bob is then released. Find the
kinetic energy of the bob when the string makes
an angle of

(i) 0° with vertical

° Watch Video Solution

27. Mass of the bob of a pendulum is 100g and
the length of the string is 1Tm . The bob is
initially held is such a way that the string is
horizontal . The bob is then released. Find the

kinetic energy of the bob when the string makes


https://dl.doubtnut.com/l/_VXnMPXLTk2ox
https://dl.doubtnut.com/l/_11xl18zLTu6z

an angle of

(ii) 30° with the vertical .

° Watch Video Solution

28. A body of mass 1 kg falls to the ground from
the roof of a building 20 m high. Find its

(1) initial potential energy,

o Watch Video Solution



https://dl.doubtnut.com/l/_11xl18zLTu6z
https://dl.doubtnut.com/l/_1EhNwdxklzad

29. A body of mass 1 kg falls to the ground from
the roof of a building 20 m high. Find its

(i1) velocity when it reaches the ground,

° Watch Video Solution

30. A body of mass 1 kg falls to the ground from
the roof of a building 20 m high. Find its

(iii) Maximum kinetic energy and

° Watch Video Solution



https://dl.doubtnut.com/l/_sDDIgDrUvOYr
https://dl.doubtnut.com/l/_AbcpkzupyMTa
https://dl.doubtnut.com/l/_1q2ML1Os4kte

31. A body of mass 1 kg falls to the ground from
the roof of a building 20 m high. Find its
(iv) kinetic and potential energies at a position

2 m above the earth's surface.

° Watch Video Solution

32. A pump lifts 200L of water per minute
through a height of 5m , and ejects it through
an orifice 2 cm in diameter. Find the velocity of

efflux of water and the power of the pump.

° Watch Video Solution



https://dl.doubtnut.com/l/_1q2ML1Os4kte
https://dl.doubtnut.com/l/_Z3eRBDhkA938

33. A body of mass 10 kg is raised to a height of
10 m with an upward force of 196 N . Find the
work done by the upward force and the work
done against gravitation. Show that the total
energy in this case is equal ot the work done by
the upward force .

[g = 9.8m - s 7]

o Watch Video Solution

34. A body of mass 10 kg moving with a speed of

2.0m -s~ ! on a frictionless table strikes a


https://dl.doubtnut.com/l/_6AlI75Y5G2Lk
https://dl.doubtnut.com/l/_QLusoRbnnhUL

mounted spring and comes to rest. If the force
constant of the spring be 4 x 10°N - m ™! ,

then what will be the compression on the

spring ?

° Watch Video Solution

35. Figl.22 shows two blocks of masses
my; = 3kg and my = 5kg, both moving

towards right on a frictionless surface with

1 1

speeds wu; =10m s~ and uys =4m - s~

respectively. To the back side of my an ideal

spring fo force constant 1000N -m ! is


https://dl.doubtnut.com/l/_QLusoRbnnhUL
https://dl.doubtnut.com/l/_O6Tara88GhF0

attached. Calculate the maximum compression

of the spring when the blocks collide ?

L.

0 View Text Solution

36. A block weighing 250N is pulled over a
horizontal plane at a constant velocity up to a
distance of 10 m. The coefficient of kinetic
friction is 0.2 and the force is applied by a
string, attached with the block, inclined at 60°
with the vertical . Find the work done against

friction.


https://dl.doubtnut.com/l/_O6Tara88GhF0
https://dl.doubtnut.com/l/_9kOOpPvw0cIB

° Watch Video Solution

37. A particle is sliding down along an inclined
plane. Frictional force is 0.2 times the normal
reaction , and the inclination of the plane is 60°
. What is the acceleration of the particle ? If the
mass of the particle is 1g , find the change in the
sum of potential and kinetic energies of the

particle as it slides down the plane by 1T m.

° Watch Video Solution



https://dl.doubtnut.com/l/_9kOOpPvw0cIB
https://dl.doubtnut.com/l/_4jJvnbyMrSEL

38. A box of mass 12 kg pushed up by a distance
of 10 m on application of a 100N force along a
plane of inclination 30°. If the coefficient of

1
friction is ——, find the work done against
V3

friction. [g = 10m - 33_2]

° Watch Video Solution

39. A car of mass 1000 kg moves up at
40km - h~' along an inclined plane of slope

B Coefficient of rolling friction between the


https://dl.doubtnut.com/l/_PYwooLiJNYwO
https://dl.doubtnut.com/l/_CgdI1snm663Y

road and the wheels of the car is 0.3. Find the

power of the car engine.

° Watch Video Solution

40. An engine, working at a constant rate, is
pulling a train of mass 500 tonne along a plane
£ inclination sin~!(—— ). If the frictional
of inclination sin — ). e frictiona
100
force per metric tonne is 49 N and the train is
moving with a velocity of 10m - s !, what is the
power of the engine in kilowatt ? [ 1 tonne

(metric ton) =1000 kg]

. l


https://dl.doubtnut.com/l/_CgdI1snm663Y
https://dl.doubtnut.com/l/_eumZqF1DnFwu
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41. A loaded lorry of total mass 5000 kg can
come down from the top of a slope (1:40)
effortlessly at 18km - h~' . What should be the
horsepower of its engine so that it can go up
with the same speed, from the base to the top ?
Resistance due to friction may be taken to be

the same in both cases.

° Watch Video Solution



https://dl.doubtnut.com/l/_eumZqF1DnFwu
https://dl.doubtnut.com/l/_nurKHhwGAcHh

42. A car of mass 500 kg is moving up along an
inclined surface of slope %5 at a constant
speed of 72km -h~ 1. If the coefficient of
friction between the road and the car wheel is

01 , find the power of the car engine

(g = 9.8m - s 2).

° Watch Video Solution

43. A 1.5 m long chain of mass 0.8 kg is kept on a
horizontal table and a part of its length hangs

from the edge of the table. When the length of


https://dl.doubtnut.com/l/_xmyILIiPuVLn
https://dl.doubtnut.com/l/_bH08iEYCMGcl

the hanging part is one- third the total length
of the chain, it starts sliding off the table. What
will be the work done by friction when the

whole length of the chain slides off the table ?

° Watch Video Solution

44, A body of mass 10 kg is pushed up 50 cm
from the ground , along a plane inclined at 45°
to the horizontal. If coefficient of friction is 0.2,

then calculate the work done.

° Watch Video Solution



https://dl.doubtnut.com/l/_bH08iEYCMGcl
https://dl.doubtnut.com/l/_V9yPdmeXQa6t

45. By application of a force F, a body of mass
m is raised to the top of a hill .F is tangential
along the whole path. If the height of the hill is
h, the length of the base of the hill is | , and the
coefficient of friction is p , then find the work

done.

° Watch Video Solution

46. A body of mass 1kg is tied with a thread and
is whirled in a vertical circal of radius 50 cm

with a speed of 500cm - s ~* . What will be the


https://dl.doubtnut.com/l/_PcvWJTKgqkGr
https://dl.doubtnut.com/l/_MY4HzblS8oNB

tension in the thread at the highest and the

lowest positions of the body ?

° Watch Video Solution

47. A particle of mass 100 g is suspended from
the end of a weightless string of length 100 cm
and is rotated in a vertical plane. The speed of

the particle is 200cm - s

when the string
makes an angle of 8 = 60° with the verctcal.

Determine

(i) the tension in the string when 8 = 60° and

I o WMilabl .\ daa Ol ik


https://dl.doubtnut.com/l/_MY4HzblS8oNB
https://dl.doubtnut.com/l/_cPLLBy8wJ3QA
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48. A particle of mass 100 g is suspended from
the end of a weightless string of length 100 cm
and is rotated in a vertical plane. The speed of

the particle is 200cm - s

when the string
makes an angle of 8 = 60° with the verctcal.
Determine

(i) the speed of the particle at the lowest

position . Acceleration due to gravity =

980cm - s 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_cPLLBy8wJ3QA
https://dl.doubtnut.com/l/_Aj5D5x8PO0EC

49. A body slides down an inclined plane after
being released from rest from a height h and
finally it describes a circle of radius r instead of
travelling along a horizontal floor. For what
minimum value of h , can the particle describe

that motion ? Ignore friction.

° Watch Video Solution

50. A body starts falling from the top of a
smooth sphere of radius r. What angle does the

body subtend at the centre of the sphere when


https://dl.doubtnut.com/l/_Pj2Odksal2lp
https://dl.doubtnut.com/l/_0TjNnzYnXSt7

it just loses contact with the sphere and what

will be its velocity then ?

° View Text Solution

51. Two particles of equal mass moving towards
each other with velocities
20m -s ' and 30m -s~ ! collde. If the
collision is elastic, find their velocities after the

collision.

° Watch Video Solution



https://dl.doubtnut.com/l/_0TjNnzYnXSt7
https://dl.doubtnut.com/l/_d6h0coEz3yPI
https://dl.doubtnut.com/l/_EMxyNQrsptxh

52.Three balls AB,C of masses m, my and ms
respectively are kept at rest along a straight
line.

Now A moving in that straight line with velocity
uq strikes C. As a rsult velocity of C becomes us.
If the collisions are elastic , show that us = 4u,
when m; > > my and my > > mg. In case
A hits C directly will the velocity of C be higher

or lower ?

° View Text Solution



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

53. Two bodies of masses 5 kg and 10 kg move
towards each other with velocities

10m - s ! and 14m - s !

respectively. If the
coefficient of restitution is 0.8, find their

velocities after the collision.

o Watch Video Solution

54. Two bodies of masses 1 kg and 0.5 kg move

towards each other with velocities

1

10cm - s~ ' and 5em - s~ ! respectively . After

collision, the bodies coalesce (join together).


https://dl.doubtnut.com/l/_LeFqXqmR5CSD
https://dl.doubtnut.com/l/_XXeHHENUlran

Find the common velocity after collision and the

loss in kinetic energy.

° Watch Video Solution

55. A car of mass 2000 kg collides with a truck of
mass 10*kg moving at 48km - h~l. After
collision, the car rides up the truck and the
truck-car combination moves at 15km - h 1.

What was the velocity of the car before collision

?

° Watch Video Solution



https://dl.doubtnut.com/l/_XXeHHENUlran
https://dl.doubtnut.com/l/_lt1Gmw98l87P

56. A ball of mass 100 g was thrown vertically
upwards with a velocity of 49m - s ', At the
same time another identical ball was dropped,
to fall along the same path from a height of 98
m. After some time, the two balls collided and
got stuck together. This combined mass then
fell to the ground. How long was the combined

mass in motion?

° View Text Solution



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

57. A bullet of mass 50 g is fired into a wooden
block of mass 2 kg resting on a smooth table

1 and

surface. The bullet entres at 50m - s~
gets embedded in the block. Find the final
velocity of the block. Find the initial and the

final kinetic energy of the block -bullet system.

° Watch Video Solution

58. A bullet of mass 250g , moving with a
horizontal velocity of 400m -s~ !, gets

embedded in a target. The target of mass 4.75


https://dl.doubtnut.com/l/_HNR367G0tOt1
https://dl.doubtnut.com/l/_3FssvIw4VseU

kg can move freely. Find the loss of kinetic
energy due to this collision. What happens to

this energy loss ?

0 Watch Video Solution

59. Two particles of masses m; and msy moving
with velocities u; and ws , respectively and
making an angle 6 between them, collide with
each other. After collision, the 1st particle
travels in the initial direction of motion of the

2nd, and vice-verses. Find the velocities of the


https://dl.doubtnut.com/l/_3FssvIw4VseU
https://dl.doubtnut.com/l/_OXoHFpCgDVO3

two particles after collision. Under what

condition, would this collision be elastic ?

° View Text Solution

60. A bomb explodes and splits up into three
fragments.

Two fragments, each of mass 200g, move away
from each other making an angle 120° , at a
speed of 100m - s '. Find the direction and
velocity of the third fragment whose mass is
500 g. Also find out the energy released in

explosion.


https://dl.doubtnut.com/l/_OXoHFpCgDVO3
https://dl.doubtnut.com/l/_I2wi1jbQyFP1

° View Text Solution

61. A spaceship while flyting in space, splits up
into three equal parts, due to an explosion. One
fragment keeps moving in the same direction,
the other two fly of at 60° to the original
direction , on either side. If the energy released
due to the explosion is twice the kinetic energy
of the spaceship, find the kinetic energy of each

of the fragment.

° View Text Solution



https://dl.doubtnut.com/l/_I2wi1jbQyFP1
https://dl.doubtnut.com/l/_ZAwMHT9OQNgT

62. A glass ball is dropped from a height of 15 m
onto a horizontal glass plate at rest. Find the
upward rise of the ball after impect. The

coefficient of restitution e=0.8.

° Watch Video Solution

63. A ball is dropped from a height of 90m onto
a horizontal plane rest. Find the total distance
travelled by it before coming to rest. The

coefficient of restitution e=0.5.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_1zwrZCbo1LHS
https://dl.doubtnut.com/l/_RfES3VOSy9xG

64. A ball is dropped from a height of Tm onto a
horizontal plane. The ball takes 1.3 s from its
time of release for the second impact with the

plane. Find the coefficient of restitution.

° Watch Video Solution

65. A bullet of mass m hits a wooden block of
mass M, suspended by a string of length [, and
gets embedded in it. If the velocity of the bullet

is v, find the angular displacement of the block.


https://dl.doubtnut.com/l/_RfES3VOSy9xG
https://dl.doubtnut.com/l/_8ZxBeAMmF8bf
https://dl.doubtnut.com/l/_ahUAi0df2bzN

° View Text Solution

66. A boy of mass m; , standing on a smooth
horizontal surface, throws a sphere of mass my
parallel to the surface. After a time t, if the
separation between them becomes x, then show
that the work done by the boy in throwing the
sphere

1 (a: )2 mM1msa

2\t m1 + ma

° Watch Video Solution



https://dl.doubtnut.com/l/_ahUAi0df2bzN
https://dl.doubtnut.com/l/_dQk1jzM4ubNP

67. Two blocks m; and my of masses 2kg and
5kg, respectively, are moving on a smooth plane
along a straight line in the same direction, with
velocities 10m-s ' and 3m - s *
respectively. The block ms is situated ahead of
the block my. An ideal spring
(k — 1120N - m 1) is attached to the back of

the block ms. Find the compression of the

spring when m; collides with m,.

° Watch Video Solution



https://dl.doubtnut.com/l/_ajCYqUmooO6Z

68. A ball moving at 9m - s !, collides with an
identical ball at rest. After collision, both the
balls scatter at 30° with the initial direction of
motion. Find the velocity of each ball after
collision. Does the kinetic energy remain

conserved in such a collision ?

° Watch Video Solution

69. Two identical blocks A and B, each of mass m,
are connected to each other with a spring of

length L [Fig.1.51].


https://dl.doubtnut.com/l/_hmRFNVXMegvq
https://dl.doubtnut.com/l/_2bK0ySH3cTSi

Force constant of the spring is k. The system is
kept on a horizontal table. An identical third
block C moving with a velocity v along the line
AB collides with A elastically .

(1) What is the kinetic energy of the system A-B

in the most compressed state ?

° View Text Solution

70. Two identical blocks A and B, each of mass
m, are connected to each other with a spring of

length L [Fig.1.51].


https://dl.doubtnut.com/l/_2bK0ySH3cTSi
https://dl.doubtnut.com/l/_aB9Cqv39KLFi

Force constant of the spring is k. The system is
kept on a horizontal table. An identical third
block C moving with a velocity v along the line
AB collides with A elastically .

(i) What is the maximum compression of the

spring ?

° View Text Solution

71. A mass 2m is at rest and another mass m is
moving with a velocity. An elastic collision takes

place between them. Show that the mass m


https://dl.doubtnut.com/l/_aB9Cqv39KLFi
https://dl.doubtnut.com/l/_l0L1PKZ7KnbD

loses 9 part of its initial kinetic energy in this

collision.

° Watch Video Solution

72.Two flat disca A and B are kept on a smooth
horizontal table. The disc A moves with a
velocity u and makes a perfectly elastic collision
with B. if the mass of A is k times the mass of B,
using conservation laws, find the fraction of
kinetic energy of A transferred from A to B .Also

prove that if the mass of B was k times the mass


https://dl.doubtnut.com/l/_l0L1PKZ7KnbD
https://dl.doubtnut.com/l/_H8DZIxe8zXLD

of A, the fraction of kinetic energy transferred

would have been the same.

0 View Text Solution

73. A small ball A travels in a vertical plane along
a quarter of a circular path of radius 10 cm , as
shown in Fig.1.52,

-

and hits another ball B of the same mass at
rest. Considering the collision to be elastic, and

neglecting frictional force, find the velocity of

each ball after the collision.


https://dl.doubtnut.com/l/_H8DZIxe8zXLD
https://dl.doubtnut.com/l/_sgzmfncCNsgN

° View Text Solution

74. A fire brigade pump draws water from a
reservoir 2m below the ground. It hurls the
stream of water at 50 kg per second . This water
stream strikes the top of a 8 m high wall, at a

speed of 5m - s ' Determine the power of the

pump.

° Watch Video Solution



https://dl.doubtnut.com/l/_sgzmfncCNsgN
https://dl.doubtnut.com/l/_49PaEuJGAMlD

75. A vetical spring fixed at its upper end can be
elongated by 2 cm under the action of a
stretching force of (80g) g. A body of mass 600g
Is attached to its free end , and then the system
is displaced from its equilibrium position by 8
cm . Find the energy of the system at this
position. The mass is then released. if the
energy is conserved , find the velocity of the

body 4 cm away from its equilibrium position

(g = 1000cm - S 7]

° View Text Solution



https://dl.doubtnut.com/l/_YAEfFKnAJdKU
https://dl.doubtnut.com/l/_EEx2fJOgvf0j

76. A conveyor belt, run by a motor, is moving at
a constant speed of 5m - s~ . If 5 kg of sand is
sprinkled per second on the belt, then what

extra power should the motor supply to the

belt?

° Watch Video Solution

77. A pump can raise 100 L of water per minute
to a height of 10 m . What should be the power

of the pump ?

° Watch Video Solution



https://dl.doubtnut.com/l/_EEx2fJOgvf0j
https://dl.doubtnut.com/l/_c96gNtJZCTTN

78. A conservative force acting on a particle is
F= — Az + Bz®> where A and B are
constants and x is in m. Find the potential

energy associated with the force ?

° Watch Video Solution

Section Related Questions

1. Define work.

S l


https://dl.doubtnut.com/l/_c96gNtJZCTTN
https://dl.doubtnut.com/l/_EVigEvHYmd2l
https://dl.doubtnut.com/l/_qN1ao4i8I7TJ

| & vvaldl VIACO o501ution ]

2. State the conditions under which the work

done by a force is positive or negative.

° Watch Video Solution

3. What is understood by no-work force ?

° Watch Video Solution

4.How is work done measured ?


https://dl.doubtnut.com/l/_qN1ao4i8I7TJ
https://dl.doubtnut.com/l/_DhlEFA10a8fp
https://dl.doubtnut.com/l/_omCW9x0wS36u
https://dl.doubtnut.com/l/_w4Qo8CMgc2j8

° Watch Video Solution

5. Name the units of work in CGS and in SI.

Define each unit.

° Watch Video Solution

6. Work out the relationship between erg end

joule.

° Watch Video Solution



https://dl.doubtnut.com/l/_w4Qo8CMgc2j8
https://dl.doubtnut.com/l/_Q31st92343y0
https://dl.doubtnut.com/l/_HzsHgvyvscQt
https://dl.doubtnut.com/l/_ll3jlDLrrfVk

7. Define 'power’

° Watch Video Solution

8. What is meant by the statement -Power of an

engineis 10 hp ?

° Watch Video Solution

9. What are the units of power in CGS system

and in S| ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ll3jlDLrrfVk
https://dl.doubtnut.com/l/_2rHa8nvjVbZd
https://dl.doubtnut.com/l/_r67p6EljMOf8

10. Define horsepower , or, what is meant by

horsepower ?

° Watch Video Solution

1. Establish the relationship between

horsepower and watt .

° Watch Video Solution



https://dl.doubtnut.com/l/_r67p6EljMOf8
https://dl.doubtnut.com/l/_UBNYoLvMP9As
https://dl.doubtnut.com/l/_RHjYNkuLxkHH

12. Define watt.

° Watch Video Solution

13. What is meant by 'transformation of energy

?

° Watch Video Solution

14. What is meant by the law of conservation of

energy ?

s ]


https://dl.doubtnut.com/l/_aU2RMktDnkIo
https://dl.doubtnut.com/l/_FrGBKYr5Ucft
https://dl.doubtnut.com/l/_a1YTEPIkuePM

[ W Watch Video Solution

15. What is mechanical energy ?

o Watch Video Solution

16. Write about the different forms

mechanical energy .

fo

o Watch Video Solution

17. What is kinetic energy ?


https://dl.doubtnut.com/l/_a1YTEPIkuePM
https://dl.doubtnut.com/l/_fuY1BbR5ZXEV
https://dl.doubtnut.com/l/_2DmO1KgVL4ky
https://dl.doubtnut.com/l/_hUkFGqCpZN2w

° Watch Video Solution

18. Find the expression for the kinetic energy of

an object of mass m, moving with velocity v.

° Watch Video Solution

19. Show that the work done by a varible force is
equal to the change in kinetic energy of an

object.

o Watch Video Solution



https://dl.doubtnut.com/l/_hUkFGqCpZN2w
https://dl.doubtnut.com/l/_1BbiNPKtzcXw
https://dl.doubtnut.com/l/_2dgXLM2Qi9uC

20. Can a body have negative value of potential

energy and kinetic energy ?

° Watch Video Solution

21. What is elastic potential energy ?

° Watch Video Solution

22. The work done by any conservation force is

reversible -explain.

s ]


https://dl.doubtnut.com/l/_bCs7nRo1XWeB
https://dl.doubtnut.com/l/_xZAPyDLbS6Q5
https://dl.doubtnut.com/l/_TbAjMjnwl7Vw

[ W Watch Video Solution ]

23. The work done by any non-conservative force

is not reversible-explain.

° Watch Video Solution

24. What do you mean by the efficiency of a

machine ?

° Watch Video Solution



https://dl.doubtnut.com/l/_TbAjMjnwl7Vw
https://dl.doubtnut.com/l/_3XSkwGwcjwGv
https://dl.doubtnut.com/l/_F7m87UDXKNdl

Higher Order Thinking Skill Hots Questions

1. A car is moving with a uniform velocity along
a horizontal road. Does the engne of car do any

work in this instance ?

o Watch Video Solution

2. Earth revolves round the sun (say in a circular
path under the action of the force exerted by
the sun on the earth. Is the sun doing any work

? Explain .



https://dl.doubtnut.com/l/_wXBsYzYinoIH
https://dl.doubtnut.com/l/_6msBuTm7tVPZ

‘ ° Watch Video Solution

3. A man is swimming against current such that
his position with respect to the river bank

remains unaltered. Is the man doing any work ?

° Watch Video Solution

4.When a weightlifter remains stationary with a

weight lifted over his head, how much work

does hedo ?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_6msBuTm7tVPZ
https://dl.doubtnut.com/l/_pg2Q7yyPbntq
https://dl.doubtnut.com/l/_dRDAhF3E44Hx

5. A bullet is fired from a rifle. The rifle is free to
recoil. Compare the kinetic energy of the rifle

with that of the bullet .

° Watch Video Solution

6. If a car is driven along a straight path by an
engine of constant power , find the

displacement -time relation.

o Watch Video Solution



https://dl.doubtnut.com/l/_dRDAhF3E44Hx
https://dl.doubtnut.com/l/_NZIQsKwCtgcA
https://dl.doubtnut.com/l/_JDmfpby2c0kf

7. A car and a lorry are moving with the same
kinetic energy. Both are brought to rest with
the same opposing force applied through
brakes. Which one will stop within a less

distance ?

° Watch Video Solution

8. Momentum of a lighter and a heavier mass
are equal . Which one of them has a greater

kinetic energy ?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_u0cdWb5IYax5
https://dl.doubtnut.com/l/_mlSP13nMjmSO

9. Kinetic energy of a lighter body is equal to
that of a heavier body. Which one of them has a

greater momentum ?

o Watch Video Solution

10. A body has mechanical energy but no
momentum, or has momentum but no

mechanical energy -is it possible ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mlSP13nMjmSO
https://dl.doubtnut.com/l/_GfTEJ6DBFJU9
https://dl.doubtnut.com/l/_nc6AnoBv3Wq1

11. A man with a bucket of water in his hand is
standing inside a lift moving upwards. Write
(i) whether the man does any work on the

bucket of water

° Watch Video Solution

12. A man with a bucket of water in his hand is
standing inside a lift moving upwards. Write
(i) whether the energy of the bucket remains

unchanged.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_LEynBTXvtUS9
https://dl.doubtnut.com/l/_t2FimfVs6JdC

13. One gets less hurt when one jumps from a

height on sand than on hand floor. Why ?

° View Text Solution

14. Does work done against gravity depend on

the speed of lifting a body ? Explain .

° Watch Video Solution



https://dl.doubtnut.com/l/_t2FimfVs6JdC
https://dl.doubtnut.com/l/_VRMwZZ66gtcS
https://dl.doubtnut.com/l/_q3n9vtBdAhEd

15. Inside a compartment of a train running with
a uniform velocity, a boy throws a ball. Does the
kinetic energy of the ball depend on the velocity

of the train ?

° View Text Solution

16. To reach the same height , why is it easier to

follow a path of lower inclination ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BdplfA6MTVO3
https://dl.doubtnut.com/l/_Lp7nje8DrJtM
https://dl.doubtnut.com/l/_IAhJ2xiJtHDv

17. Show that for a simple pendulum, the work
done by the tension of the string becomes zero

during its oscillation.

o View Text Solution

18. Prove that,a freely falling body of mass m
1
loses its potential energy by Emg2(2t— 1)

during its fall in the t th second.

° Watch Video Solution



https://dl.doubtnut.com/l/_IAhJ2xiJtHDv
https://dl.doubtnut.com/l/_LwajXNEhmMjj

19. Gravitational force is a conservative force,

but frictional force is non-conservative Why ?

° Watch Video Solution

20. Can kinetic energy of a body be negative ?

° Watch Video Solution

21. Momentum of a body is increased by 100 % .

What is the percentage increase in its kinetic


https://dl.doubtnut.com/l/_KM2XglLinkuv
https://dl.doubtnut.com/l/_S3C0TqTfQBWh
https://dl.doubtnut.com/l/_AgM374OffJzB

energy ?

o Watch Video Solution

22. An electron and a proton are detected in a
cosmic ray experiment . Both of them have

kinetic energy 100 keV. Which one is faster ?

° Watch Video Solution

23.Is air resistance a conservative force ?

o Watch Video Solution



https://dl.doubtnut.com/l/_AgM374OffJzB
https://dl.doubtnut.com/l/_JMjbkaDgIpED
https://dl.doubtnut.com/l/_7XSaYyHId7ka

24. A box is lifted vertically by 6m in 3 s.
(i) If the box is lifted to the same height in a zig-
zag way what would be the change in the work

done ?

o Watch Video Solution

25. A box is lifted vertically by 6m in 3 s.
(ii) if the box is lifted in 5 s instead of in 3 s,

what would be the change in the work done ?

° Watch Video Solution



https://dl.doubtnut.com/l/_7XSaYyHId7ka
https://dl.doubtnut.com/l/_EbHGUJihNFmi
https://dl.doubtnut.com/l/_TrhDQtZoSDU8

26. A hydrogen -gas -filled balloon of mass m
can rise to a maximum height h above the
earth's surface .On the earth's surface, potential

energy of the balloon=

° Watch Video Solution

27. What is the percentage increase in the
momentum of a body when its kinetic energy

inreases by 69 % ?

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_TrhDQtZoSDU8
https://dl.doubtnut.com/l/_hHszaiMhUg8U
https://dl.doubtnut.com/l/_35YkcRY6A5Wd

28. A particle of mass m, moving with a constant
acceleration , acquires a velocity vy in time ¢ .
Initially the particle was at rest. Find the
average power and the instaneous power of the

applied force.

O Watch Video Solution

29. Is it possible to increase the kinetic energy

of a body without applying an external force ?



https://dl.doubtnut.com/l/_35YkcRY6A5Wd
https://dl.doubtnut.com/l/_q8vbC2FFCe0L
https://dl.doubtnut.com/l/_mxKxmd8TsJnw

| W vwatcn video Solution |

30. Height of the vertex of an inclined plane is h
. From the vertex , a body is released along the
inclined plane . Explain whether the kinetic
energy of the body at the base of the inclined

plane depends on the inclination.

° Watch Video Solution

31. A body tied to a thread is made to revolve in

a horizontal plane with a definite velocity and


https://dl.doubtnut.com/l/_mxKxmd8TsJnw
https://dl.doubtnut.com/l/_IwRj9BG1BYxM
https://dl.doubtnut.com/l/_mQn9cSlodqpI

the thread does not snap. But when the body is
made to revolve in a vertical plane, the thread

snaps. How is it possible ?

° View Text Solution

32. Two bodies of different masses have the
same momentum. Compare their kinetic

energies.

° Watch Video Solution



https://dl.doubtnut.com/l/_mQn9cSlodqpI
https://dl.doubtnut.com/l/_nFrwdWLqKINK

33. Unbalanced system of forces can produce
acceleration as well as deformation in a body,
but balanced system of forces produces

deformation only explain.

° View Text Solution

34. What are the characteristics of an elastic

collision between two bodies ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JygPn8gwFIfi
https://dl.doubtnut.com/l/_a2dISYm5tdxR
https://dl.doubtnut.com/l/_56qX3jRtRR36

35. Two protons are drawn near each other . Will
the potential energy of the system increases or
decrease ? What will happen if a proton and an

electron are drawn near each other ?

° Watch Video Solution

36. What is the condition for the collision of two

bodies to be one-dimensional ?

° View Text Solution



https://dl.doubtnut.com/l/_56qX3jRtRR36
https://dl.doubtnut.com/l/_u5Gj2MuiQcJz

37. A shot is fired from a gun. What will be the

changes in momentum and kinetic energy ?

° Watch Video Solution

38. A molecule in a gas container hits a
horizontal wall with a speed of 200m - s ' at
an angle of 30° with the normal and rebounds
with the same speed . Is momentum conserved
in the collision ? Is the collision elastic or

inelastic ?

I ° View Text Solution


https://dl.doubtnut.com/l/_5eaGyLTeRz0c
https://dl.doubtnut.com/l/_TKNfh9eBG7pK

Exercise Multiple Choice Questions

— N - A
1. A constant force A = — 1 4+ 25 + 3k acts

on a body, and shifts it 4 m along z-axis and
then 3m along y-axis.
%
Work done by F' will be
A. 6]

B. 12)

C.18])


https://dl.doubtnut.com/l/_TKNfh9eBG7pK
https://dl.doubtnut.com/l/_RiInx7bWSGq3

D. 24 |

Answer: C

0 Watch Video Solution

2. A force acts on a particle of mass 3kg, such
that the position of the particle changes with
time as per the equation z = 3t — 4¢* + ¢°. If
we express x in m and t in s , work done in 4s

will be

A. 570 m]


https://dl.doubtnut.com/l/_RiInx7bWSGq3
https://dl.doubtnut.com/l/_4tCKPOfzHaoU

B. 450 mj

C.490 |

D. 576 )

Answer: D

° Watch Video Solution

3. A chain is on a smooth horizontal table with

1
3 of its length hanging off the edge. If mass

and length of the chain are M and | respectively


https://dl.doubtnut.com/l/_4tCKPOfzHaoU
https://dl.doubtnut.com/l/_P6hJiYchl9SQ

, work done to pull up the hanging part of the

chain will be [g= acceleration due to gravity]

A. Mgl

Mgl
B. —
3

Mgl

C.——
9

Mgl

D. —
18

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_P6hJiYchl9SQ

4. As an object revolves in a circular path of
radius r, a force F is acting on it such that its
direction is perpendicular to that of he
instantaneous velocity v of the object. Work
done by the force in one complete revolution is
AF-v
B.EF . r

C.F - 2mr

D.O

Answer: D



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

° Watch Video Solution

5. A particle moving on xy-plane is acted upon
% % ~ .

by a force F' = — K(yz +a:]) where K is a

constant . Starting from the origin , the particle

si brought to the point (a,0) along the positive

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

axis. Work done by the force on the particle will

be

A —2Ka>

B. 2K a?


https://dl.doubtnut.com/l/_sDiqRtzgUADM
https://dl.doubtnut.com/l/_ZkE77aiZlhcG

C. — Ka?

D. Ka?

Answer: C

° Watch Video Solution

6. A force is acting on a mass of 6kg.
Displacement x of the mass is related with time

t2
tasz = zm work done by the force in 2 s is

A. 12)


https://dl.doubtnut.com/l/_ZkE77aiZlhcG
https://dl.doubtnut.com/l/_Ubmv2G8bFiye

B.9)

C. 6

D. 3]

Answer: D

° Watch Video Solution

— N - A
7. Work done by a force F' = (z + 27 + 3k)N
acting on a particle in displacing it from the

point 72 —1—7+2k to the point


https://dl.doubtnut.com/l/_Ubmv2G8bFiye
https://dl.doubtnut.com/l/_IoNnLa2WnZ3I

C.zero

D.2J

Answer: B

° Watch Video Solution

8. A mass M is lowered with the help of a string

by a distance x at a constant acceleration %


https://dl.doubtnut.com/l/_IoNnLa2WnZ3I
https://dl.doubtnut.com/l/_sow66Cv4DXXJ

The magnitude of work done by the string will

be

A. Mgx

BlM2
x gz

1
C. EMgac

D. Mgx?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_sow66Cv4DXXJ

9. Force acting on a particle is (2% + 33) N.
Work done by this force is zero ,when a particle
is moved on the line 3y + kx = 5. Here value of
kis

A 2

B.4

C.6

D.8

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WfNnKZQA8xUG

10. A particle of mass m accelerating uniformly
has velocity v at time ¢; . What is work done in

time t?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WfNnKZQA8xUG
https://dl.doubtnut.com/l/_bgh0kgtEz08t

11. A mass of 2kg falls from a height of 40 cm on
a spring with a force constant of 1960 N/m. The
spring is compressed by (take g = 9.8m /s?)
A.10 cm
B.1.0 cm

C.20 cm

D.5cm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bgh0kgtEz08t
https://dl.doubtnut.com/l/_ldIfzWif1YaZ

12. A gardener pushes a lawn roller through a
distance 20m. If he applies a force of 20 kg -wt
in a direction inclined at 60° to the ground ,
the work done by him is

A. 1960 |

B. 196 |

C.1.96)

D. 196 KJ

Answer: A

f ) |


https://dl.doubtnut.com/l/_ldIfzWif1YaZ
https://dl.doubtnut.com/l/_WuONMfQjNYQ1

° Watch Video Solution

13. Power required to raise a mass of 120 kg

vertically upwards at a velocity of 4.5m - s~ lis

A. 5 kW

B. 5.3 kW

C. 8kw

D. 11.2 kW

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WuONMfQjNYQ1
https://dl.doubtnut.com/l/_LAlz3DJcJ9uI

14. A machine, applying a constant power is
driving an object along a straight line.
Displacement of the object in time t is

A. directly proportional to /¢

B. directly proportional to 4\/1?3

C. directly proportional to \/t_?’

D. directly proportional to ¢

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LAlz3DJcJ9uI
https://dl.doubtnut.com/l/_rVgVgJ0rL1fT

15. A windmill generates electrical energy.
Suppose, the windmill converts a fixed part of
the wind energy linked with the blades, to
electrical energy . If the wind velocity is v, the

output electric power is directly proportional to


https://dl.doubtnut.com/l/_rVgVgJ0rL1fT
https://dl.doubtnut.com/l/_PN9ZA4KZjWky

Answer: C

° Watch Video Solution

16. A particle moves with a velocity

5i — 37 + 6km /s under the influence of a

o . .
constant force, F = 10¢ + 20kN. The

instantaneous power applied to the particle is
A.200)/s
B. 40)/s

C.140])/s


https://dl.doubtnut.com/l/_PN9ZA4KZjWky
https://dl.doubtnut.com/l/_TEmfoQ0KCONY

D.170)/s

Answer: D

0 Watch Video Solution

17. A quater horse power motor runs at a speed

of 600 rpm. Assuming 40% efficiency, the work

done by the motor in one rotation will be

A.746)

B. 7400 |

C.746 erg


https://dl.doubtnut.com/l/_TEmfoQ0KCONY
https://dl.doubtnut.com/l/_8n45mRI1C4Ob

D.74.6]

Answer: A

° Watch Video Solution

18. Energy of a body thrown upward is

A. maximum at the highest point

B. minimum at the highest point

C.same at all points

D. can be maximum at any point


https://dl.doubtnut.com/l/_8n45mRI1C4Ob
https://dl.doubtnut.com/l/_qaUffcGw7ccg

Answer: C

° View Text Solution

19. A particle is moving in a straight line such
that its retardation is directly proportional to
its displacement . Decrease in the kinetic energy

of the body is directly proportional to


https://dl.doubtnut.com/l/_qaUffcGw7ccg
https://dl.doubtnut.com/l/_FQ7dIj7Xck69

D.log, x

Answer: A

0 Watch Video Solution

20. Starting from rest a car moves on a plane.
The coefficient of friction () between the tyres
and the plane increases linearly with the
distance (x) . Kinetic energy (K) of the car

depends on x as

AK x —


https://dl.doubtnut.com/l/_FQ7dIj7Xck69
https://dl.doubtnut.com/l/_6oU2smGscTkA

B. K x —

CKxzx

D. K x z°

Answer: D

° Watch Video Solution

21. A particle falls from rest under the action of
gravity . Variation of kinetic energy (KE) and
potential energy (PE) of the particle , with time t

is represented by the graph


https://dl.doubtnut.com/l/_6oU2smGscTkA
https://dl.doubtnut.com/l/_sFXgkpLJkr1T

A e

B. e

C.lw.

D. e

Answer: B

o View Text Solution

22. A long spring is stretched by 2 cm. its
potential energy is U . If the spring is stretched

by 10 cm , its potential energy would be


https://dl.doubtnut.com/l/_sFXgkpLJkr1T
https://dl.doubtnut.com/l/_fKekvvuonqK7

>
SHISEEILS

D. 25U

Answer: D

° Watch Video Solution

23.In which of the following cases the potential

energy is defined


https://dl.doubtnut.com/l/_fKekvvuonqK7
https://dl.doubtnut.com/l/_F92Qw0jzTVdF

A. both conservative and non-conservative

forces

B. conservative force only

C. non-conservative force only

D. neither conservative nor non-conservative

forces

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_F92Qw0jzTVdF

24. A body of mass m thrown vertically upwards
attains a maximum height h. At what height will

its kinetic energy be 75% of its initial value?

>

WS AT g o

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nLbYSUkQQmH1

25. For a moving particle (mass m, velocity v)
having a momentum p, which one of the
followings correctly describes the kinetic energy

of the particle ?

Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_Rm9kM44UpFbH

26. The potential energy of a system increases if

work is done

A. by the system against a conservative force

B. by the system against a non-conservative

force

C.upon the system by a non-conservative

force

D.upon the system by a non-conservative

force


https://dl.doubtnut.com/l/_Rm9kM44UpFbH
https://dl.doubtnut.com/l/_c6YlDP6L2Zlk

Answer: A

° View Text Solution

27. Two bodies of masses 4 kg and 5kg are
moving with equal momentum. Then , the ratio

of their respective kinetic energies is

A.4:5

B.2:1

C.1:3

D.5:4


https://dl.doubtnut.com/l/_c6YlDP6L2Zlk
https://dl.doubtnut.com/l/_dKUNtc4eBSMx

Answer: D

° Watch Video Solution

28. A particle of mass m at rest in acted upon by

a force P for a time t. its kinetic energy after an

interval t is

P2¢?
™m

P2¢?
2m

P22
3m

o Pt
" 2m



https://dl.doubtnut.com/l/_dKUNtc4eBSMx
https://dl.doubtnut.com/l/_RZtPfdqhKouX

Answer: B

° Watch Video Solution

29. If the linear momentum of a body is

increased by 50% , then the kinetic energy of

that body increases by

Al

B.1.25

C.2.25

D. 0.25


https://dl.doubtnut.com/l/_RZtPfdqhKouX
https://dl.doubtnut.com/l/_oivPS79K1IB7

Answer: C

o Watch Video Solution

30. one end of a thead of length h has a stone
tied to it . Taking the other end as the centre, it
is revolved in a vertical plane. When the stone
reaches the lowest point of its path, it attains
the speed u. when the thread is horizontal ,the

speed of the stone is

A.\/’u,2 — 2gh


https://dl.doubtnut.com/l/_oivPS79K1IB7
https://dl.doubtnut.com/l/_5MdPo3E966tl

C.1/u? — gh
D.2¢/u® — gh
Answer: A

° View Text Solution

31. Along the surface of a hemispherical
container, a small ball is pushed down from a

height h, such that the ball rises up to the


https://dl.doubtnut.com/l/_5MdPo3E966tl
https://dl.doubtnut.com/l/_0aIr0j7QHzTY

opposite edge. If the height of the container is

R, the ball must be pushed with a velocity

A. ./2hg

B./2gR

. \/ 29(R + h)

D. \/Zg(R — h)
Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_0aIr0j7QHzTY

32. A bucket full of water is rotated in a vertical
circle of radius r. if the water does not spill out ,
the minimum speed of the bucket at top most

point will be

A. /79

B. ,/57rg

C.\/2rg

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nuUSK8qTDulF

33. A ball with a momentum p falls on a floor
vertically and bounces a number of times . If the
coefficient of restitution is e, momentum

transferred to the floor is

A. p(1+e)

Answer: D

f ) |


https://dl.doubtnut.com/l/_nuUSK8qTDulF
https://dl.doubtnut.com/l/_kX10mRZQGZv7

o View Text Solution ‘

Exercise Very Short Answer Type Questions

1. A force is acting on a body in motion, but is
not doing any work. Give an example of such a

force.

° Watch Video Solution

2.1s work a vector or a scalar quantity ?

l o WMiabll .\ daa Ol ikt


https://dl.doubtnut.com/l/_kX10mRZQGZv7
https://dl.doubtnut.com/l/_41NDfRosbugr
https://dl.doubtnut.com/l/_dF9LHbkbbQym

—_¥vdtilll VIUCTUVU JVIULIVII ) |

3. What is the amount of work done by a force

when the body moves in a circular path ?

° Watch Video Solution

4.In a tug -of -war game, which of the teams

does effective work ?

° Watch Video Solution



https://dl.doubtnut.com/l/_dF9LHbkbbQym
https://dl.doubtnut.com/l/_aE8YyZY6IjXr
https://dl.doubtnut.com/l/_Iaf49uauTwBg

5. A person is carrying a bucket of water, and is
in a lift moving up with uniform velocity . Is the
person doing any work on the bucket of water ?
Will the energy of the bucket and water remain

constant ?

° View Text Solution

6. A motor drives a belt at a constant velocity of
vm - s~ 1 . If m kg of sand fall on the belt per
second ,what is the rate of work done by the

force exerted by the belt on the sand ?


https://dl.doubtnut.com/l/_k2aJqUC2R9wG
https://dl.doubtnut.com/l/_SN7FSN6xkXbW

° Watch Video Solution

7. A boy tried to lift a bucketful of water , but

failed. What is the work done by him ?

° Watch Video Solution

8. What is the work done by the tension in the
string during the oscillation of a simple

pendulum ?

o Watch Video Solution



https://dl.doubtnut.com/l/_SN7FSN6xkXbW
https://dl.doubtnut.com/l/_i6fHkg62BorZ
https://dl.doubtnut.com/l/_ln5t2mtjlGfk

9. A box was lifted vertically through a height of
6m in 3s . If the box would have been lifted in a
zig-zag way in 5 s ,work done would have been

same. Is the statement true or false ?

° Watch Video Solution

10.1kg-m = ............J. [Fillin the blank]

° Watch Video Solution



https://dl.doubtnut.com/l/_0su6p4FNz3ow
https://dl.doubtnut.com/l/_MMbd1mYUiYUp

— N - A
1. A force F' = (572 + 37 + 2k)N acts on a
particle , and the particle moves from the origin
to a point 7 = (273 — 3) m.

what will be the work done on the particle ?

° Watch Video Solution

12. How many jouls are in 1 MeV ?

o Watch Video Solution



https://dl.doubtnut.com/l/_IJ7q1Ft4jHcz
https://dl.doubtnut.com/l/_uqgFvKbglUys

13. What is the unit of energy ?

° Watch Video Solution

14. Does the kinetic energy of a ball, thrown
inside a moving train, depend on the speed of

the train ?

° View Text Solution



https://dl.doubtnut.com/l/_xY4f3if8WED0
https://dl.doubtnut.com/l/_S0h8JAVDoYr0

15. Which type of energy is lost in doing work

against friction ?

° Watch Video Solution

16. A small car and a lorry are moving with the
same kinetic energy . Brakes are applied to
produce the same force against the motion.
Which one will cover a greater distance before

stopping ?

° Watch Video Solution



https://dl.doubtnut.com/l/_3KJqFfAL3xIe
https://dl.doubtnut.com/l/_4xSMEDxFXGnv

17. When a body falls on the ground from a

height ,it becomes slightly warm-why ?

° Watch Video Solution

18. Is the resistance due to air a conservative

force ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gsizkunExI6b
https://dl.doubtnut.com/l/_1OfpSuHrlGW5

19. What happens to internal energy , when

temperature of body increases ?

° Watch Video Solution

20. What type of energy is stored in the spring

of a watch ?

° Watch Video Solution



https://dl.doubtnut.com/l/_vfsCGc3wJfiA
https://dl.doubtnut.com/l/_AalWwXtsXpdB

21. Kinetic energies of a heavy and a light object
are the same. Momentum of the which object

will be higher ?

° Watch Video Solution

22. Momenta of a light and a heavy body are the

same .Which body has greater kinetic energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DIscOKBrXcam
https://dl.doubtnut.com/l/_Yjsd0lB0YZfX

23.1f E is the kinetic energy of a body of mass m,

what will be its momentum ?

° Watch Video Solution

24. An object breakes up into two masses
my and ms due to explosion. The two
fragments move in opposite directions. What
will be the relation between the kinetic energy

and the masses ?

° Watch Video Solution



https://dl.doubtnut.com/l/_FCPfCkbPiUO4
https://dl.doubtnut.com/l/_deMB6m4tsnVB

25. What is the loss of KE of a freely falling body

of mass m, during the t th second ?

° Watch Video Solution

26. The increase in momentum of a body is
100% . What will be the increases in its kinetic

energy ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VrJ78cTLwCOx
https://dl.doubtnut.com/l/_EvW4MrP7ppiz

27. The increase in kinetic energy of a body is
69% . What will be the increases in its

momentum ?

° View Text Solution

28. Which physical quantity in conserved during

both the elastic and inelastic collision ?

o Watch Video Solution



https://dl.doubtnut.com/l/_fgofEWtis5Kq
https://dl.doubtnut.com/l/_60TDhFoFHYFe

29. Two objects coalesce after a collision with

each other. What is the coefficient of restitution

° Watch Video Solution

30. Coefficient of restitution between a ball and
1

a horizontal flooris e = 3 If the ball falls from

a height of 10 m, after its impact with the floor,

the ball rebounces up to a height of ... [Fill in

the blank]

I ° Watch Video Solution


https://dl.doubtnut.com/l/_EJqvtZ5gDzMH
https://dl.doubtnut.com/l/_oGrVHK6ovf0k

Exercise Short Answer Type Questions |

1. A motor car is moving with a constant speed .

Is the car engine doing any work?

° Watch Video Solution

2. Kinetic energy of a moving object is K and its
momentum is p . Obtain a relation between

them .

| o - |


https://dl.doubtnut.com/l/_oGrVHK6ovf0k
https://dl.doubtnut.com/l/_aE4ZF7aYt2Pm
https://dl.doubtnut.com/l/_PxhxX559Z54M

| W Watch Video Solution

- =
3.Show that P = F' - v where P is the power ,

pugl — . .
F' is the force and v is the velocity.

° Watch Video Solution

4. Can there be an object which has energy but
no momentum , or has momentum but no

energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PxhxX559Z54M
https://dl.doubtnut.com/l/_Mj2DOzm9oaqB
https://dl.doubtnut.com/l/_ohslYiZu7lxt
https://dl.doubtnut.com/l/_QyYtMtaByFsQ

5.What should be the angle between force and
displacement vector for a force to do maximum

work ?

o Watch Video Solution

6. How will the momentum of a body change if

its kinetic energy is doubled ?

o Watch Video Solution



https://dl.doubtnut.com/l/_QyYtMtaByFsQ
https://dl.doubtnut.com/l/_2lim2AmQfXBP

7. A boy has a bag of sand of mass 20 kg . First
of all, he keeps the bag on his head and moves
10 metre. Second time, he drags the bag
through 10 metres on a frictionless surface. In

which case, he does more work?

° Watch Video Solution

8. A cake of mud is thrown on a wall, where it

sticks . What happens to its initial kinetic energy

?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_X6ouzObSVAdo
https://dl.doubtnut.com/l/_Vc6hJf5DCXzz

9. How will the kinetic energy of the body

change if its momentum in doubled ?

° Watch Video Solution

10. Show that the momentum of a body having

mass m and the kinetic energy E is v/2mFE.

° Watch Video Solution

Exercise Short Answer Type Questions li


https://dl.doubtnut.com/l/_Vc6hJf5DCXzz
https://dl.doubtnut.com/l/_RlP96dS7XkG0
https://dl.doubtnut.com/l/_Bocyzenlom7f

1. Give an example of a non-conservative force.
Explain whether the work done by this force

contradicts the law of conservation of energy.

o Watch Video Solution

2. Show that the work done by an external
constant force on a body is equal to the change

in kinetic energy of the body.

° Watch Video Solution



https://dl.doubtnut.com/l/_StIAPeLoNgiI
https://dl.doubtnut.com/l/_jJTAPAWeeaMB
https://dl.doubtnut.com/l/_VMWBUBaWJOr5

3. Prove that the work done by a body sliding
down a smooth inclined plane , from a height h
to the ground level, is the same as the work
done in a free fall from the same height h to the

ground .

° Watch Video Solution

4. Between a light and a heavy vehicle, moving
with the same momentum , which one has a

greater kinetic energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VMWBUBaWJOr5
https://dl.doubtnut.com/l/_JkvbZHl4J6gZ

5. Show that the potential energy of a body
raised vertically to a height h is the same as the
potential energy of the body raised to the same

height along a smooth inclined plane.

o Watch Video Solution

6. A ball of mass m falls from a height h on a
stationary horizontal plane and bounces up . If

the coefficient of restitution is e, show that, the


https://dl.doubtnut.com/l/_JkvbZHl4J6gZ
https://dl.doubtnut.com/l/_0LJ95NByxXlZ
https://dl.doubtnut.com/l/_wyRKXllxLhM2

loss in kinetic energy due of impact is mgh

(1 — 62).

° Watch Video Solution

7. A particle is moving in a circular path of
radius r with constant speed. Due to change in
the direction of motion of the particle
continously, the velocity of the particle is
changing . But the kinetic energy of the particle

remains the same. Explain why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_wyRKXllxLhM2
https://dl.doubtnut.com/l/_qQx04dDpPSnA

Problem Set |

1. A man of mass 60 kg climbed up 15 steps, each

of height 15 cm. Find the work done .

° Watch Video Solution

2. An object of mass 10 kg is kept on a
horizontal table. On application of a force of 20
N , the object shifts horizontally by 8m. If the
applied force makes an angle of 60° with the

horizontal , find the work done..



https://dl.doubtnut.com/l/_sTVxvctkAd3m
https://dl.doubtnut.com/l/_N7w6QamzslSL

° Watch Video Solution

3. Rainfall , from cloud at a height of 1.6 km
above the earth's surface ,deposits water up to
a depth of 1.25 cm over an area of 2.4m? . What
was the work done in lifting that water up to

the cloud -level ?

° Watch Video Solution

4. A man of mass 100 kg climbs up a ladder of

height 10 m. The ladder makes an angle 60°


https://dl.doubtnut.com/l/_N7w6QamzslSL
https://dl.doubtnut.com/l/_b3W1v2YutiCO
https://dl.doubtnut.com/l/_AmouxVfMeGsy

with the horizontal . Express the work done by

the man against gravity, in Sl unit

g = 980cm - s 2

° Watch Video Solution

5. Using a rope , a block of mass M is lowered
through a height d with a uniform vertical
acceleration % How much work was done on

the block ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AmouxVfMeGsy
https://dl.doubtnut.com/l/_I3aLzHLoM7gY
https://dl.doubtnut.com/l/_ShCGe3Tm06FM

6. A block , weighing 25.51 kg, was pulled with
uniform velocity along a horizontal plane
through a distance of 10 m . What is the work
done by the force if the coefficient of sliding
friction between the block and the plane is 0.2
and the applied force makes an angle of 60°

with the vertical ?

0 Watch Video Solution

7. A uniform brick is of size 6em X 8&m X 8cm

and has a mass of 2.5 kg. it is resting with its


https://dl.doubtnut.com/l/_ShCGe3Tm06FM
https://dl.doubtnut.com/l/_9R66m6zMZMpf

largest surface on the ground. What is the work
that is to be done to bring it to rest on one of

its smallest surface ?

0 Watch Video Solution

8. Mass of a rod of length 4m is 3 kg. Its centre
of gravity is 1.5 m from one of its ends. At the
other end a mass of 8 kg is tied up. The rod is at
a horizontal position. It is turned to a vertical
position in such a way that the 8 kg mass goes
to the top. What is the work done in changing

the orientation of the rod ?


https://dl.doubtnut.com/l/_9R66m6zMZMpf
https://dl.doubtnut.com/l/_hSMzHV1XvbBX

° Watch Video Solution

9. An object of mass 25 g is under water at a
depth of 50 cm . Relative density of the meterial
of the object is 5 and the value of g is
980cm - s~ 2 . Calculate the work done in lifting
the object up to the surface from its present

position.

° Watch Video Solution



https://dl.doubtnut.com/l/_hSMzHV1XvbBX
https://dl.doubtnut.com/l/_I0C6hZP8ohhv

— N - A
10. A constant force F' = ( — 1+ 27+ 3k) N
acts on a body. How much work is to be done to
move the body first through a distance 4m

along z-axis and then 3m along y-axis ?

° Watch Video Solution

— A A
1. A force F' = (2i — 6j)N is applied on a
body which is sliding over a floor. If the body in
displaced through 3im , how much work is

done by the force ?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_vSvA6m8MXet0
https://dl.doubtnut.com/l/_zgzbPdO7cDXH

122 A particle moves from position

71 = 27 + 35 to position 72 =31+ 75 ,
under the action of a force (10% + 133’) N

Calculate the work done.

° Watch Video Solution

13. The relation between the displaement x and
the time t for a body of mass 2 kg moving under
the action of a force is given by z = t3/3,

where x is in metre and t in second . Calculate


https://dl.doubtnut.com/l/_zgzbPdO7cDXH
https://dl.doubtnut.com/l/_zvyQ30972SnP
https://dl.doubtnut.com/l/_CXlKB5y2T7C2

the work done by the body in the first 2 seconds

° Watch Video Solution

14. A man pushes a roller with a force of 60N
through a distance of 30 m. Calculate the work
done if the handle of the roller is inclined at an

angle of 60° with the ground .

° Watch Video Solution



https://dl.doubtnut.com/l/_CXlKB5y2T7C2
https://dl.doubtnut.com/l/_yel18crw6VVn

15. A rain drop of radius 2mm falls from a height
of 250 m above the ground. What is the work

done by the gravitational force on the drop ?

° Watch Video Solution

16. A boy of mass 20 kg , moved up to the top of
a building of height 18 m , carrying a box of
mass 2.5 kg. if he did this in 1.5 min, what was

his rate of doing work ?

O Watch Video Solution



https://dl.doubtnut.com/l/_uE2HvM9qEFaT
https://dl.doubtnut.com/l/_4zFloBuhzSWQ

17. A man of mass 60 kg , climbed 20 steps in 10
s carrying load of 20 kg over his head. Each step

was 20 cm high . Find the power of the man.

° Watch Video Solution

18. Against an average pressure of 10 cm of
mercury, a human heart pumps 50cm?® of blood
in every beat. If the beat frequency is 72 per

minute, what is the power of the heart?

O Watch Video Solution



https://dl.doubtnut.com/l/_J4qD8jvMeeH9
https://dl.doubtnut.com/l/_7FXK9hwWSMUl

19. Time taken by man of weight 580 N to climb
up to the top of a towar 80 m high was 4min .

What was the power of the man ?

° Watch Video Solution

20. A pump lifts 5000kg of water per minute
through a height of 12m. Find the power of the

engine if 30 % of energy is wasted.

° Watch Video Solution



https://dl.doubtnut.com/l/_z37RnvFVltUC
https://dl.doubtnut.com/l/_OLLVnm4JWcQi
https://dl.doubtnut.com/l/_SVmVm2bu6UWt

21. An engine can eject 6000 kg of water

1

upwards at 15m - s~ 7, in 1 min . Find the power

of the engine.

° Watch Video Solution

22.The engine of a train has to apply a force of
5000 N to overcome friction to run at a uniform
rate of 90km -h~' . What is the power

developed by the engine ?

o Watch Video Solution



https://dl.doubtnut.com/l/_SVmVm2bu6UWt
https://dl.doubtnut.com/l/_utTfH0cZKYEH
https://dl.doubtnut.com/l/_dOYxSxqvgZP1

23. A water pump raises water at a rate of
0.50m>/ min from a depth of 30 m . If the

pump is 70% efficient . What power is

2

developed by the engine . g = 9.8m - s “ and

density of water = 103kg - m ~ 3.

° Watch Video Solution

24. A electric motor creates a tension of 4500 N
a hoisting cable and reels it at a rate of

2m - s ' . Calculate the power of the motor.

° Watch Video Solution



https://dl.doubtnut.com/l/_dOYxSxqvgZP1
https://dl.doubtnut.com/l/_eubwM5dKLPG9

25. A bullet of mass 80 g strikes a target at
100cm - s . After penetration, its velocity
reduces to 50cm - s~ 1. How much of its kinetic

energy is spent ?

° Watch Video Solution

26. A body of mass 1kg , at a height of 8m above
the ground , is thrown vertically upwards at a
velocity of 250cm - s~ ! . What will be the

kinetic energy of the body when it just reaches


https://dl.doubtnut.com/l/_eubwM5dKLPG9
https://dl.doubtnut.com/l/_WbrOpuT1G0VS
https://dl.doubtnut.com/l/_XvaO8MyUV2Vt

the ground ?

(g = 980cm - 3_2)

° Watch Video Solution

27. A body of mass 10 kg is thrown vertically
upwards with a velocity of 2m - s ! from top of
a tower of height 10 m . What will be its kinetic

energy when it strikes the ground ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XvaO8MyUV2Vt
https://dl.doubtnut.com/l/_fcmblXdx9qk9

28. Linear momenta of two masses m and 2m
are equal. What is the ratio of their respective

kinetic energies ?

° Watch Video Solution

29. Kinetic energies of two masses m and 2m
are equal. What is the ratio of their respctive

linear momenta ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yhUw3RsXQCf6
https://dl.doubtnut.com/l/_sd6dL54bjEiN
https://dl.doubtnut.com/l/_XMvalSPPMfQN

30. A bullet of mass m, moving with a velocity u
hits a wooden block of mass M and gets
embedded. Assuming that the wooden block

can move freely, show that, the loss of kinetic

1 mM 2

energy — Errnl_i_—Mu .

o Watch Video Solution

31. A bullet of mass 10 g travels horizontally
with a speed of 100m - s ! and penetrates in a
wooden block of mass 990 g suspended by a
string . Find the vertical height through which

the block rises. Take g = 10m - s 2.


https://dl.doubtnut.com/l/_XMvalSPPMfQN
https://dl.doubtnut.com/l/_KXqdKskOtzDd

° Watch Video Solution

32. A ball is dropped from rest from a height of
10 m. if it loses 20% of its KE on striking the
ground ,what is the height to which the ball

bounces ?

° Watch Video Solution

33. A pendulum bob of mass 102 kg is raised
to a height of 5 x 10~ % m and then released. At

the bottom of its swing , a mass of 102 kg is


https://dl.doubtnut.com/l/_KXqdKskOtzDd
https://dl.doubtnut.com/l/_b1LlTKySc9Nn
https://dl.doubtnut.com/l/_RkmmomKvW2D2

added to it . To what height will the combined

mass rise ? (g = 10m - 3_2)

° Watch Video Solution

34. A force of 30 N acts on a body of mass 2.0 kg
starting from rest upto a distance of 3.0 m .
Then the force reduces to 15N and acts in the
same direction upto 2.0 m . Calculate the final

kinetic energy of the body.

° Watch Video Solution



https://dl.doubtnut.com/l/_RkmmomKvW2D2
https://dl.doubtnut.com/l/_RNkej367ao8q
https://dl.doubtnut.com/l/_hFRpq7k0WalC

35. A body is kept hanging means of a thread of
length 1.25 m. if the body is given a horizontal
velocity of 74/2m - s~ 1. It describes a complete
vertical circle. What will be the velocity of the

body at the highest point of its path ?

o Watch Video Solution

36. A stone of mass 500 g is tied at one end of a
thread . If the stone is rotated along a circular
path of radius 100 cm in a vertical plane with

velocity 4m - s !, what will be the tensions in


https://dl.doubtnut.com/l/_hFRpq7k0WalC
https://dl.doubtnut.com/l/_DODJs2JsF561

the thread at the highest and the lowest

positions of the stone ? (g = 980cm - s %)

° Watch Video Solution

37. A child revolves a stone of mass 0.5 kg tied
to the end of a string of length 40 cm in a
vertical circle. The speed of the stone at the
lowest point of the circle is 2 m/s calculate the

tension in the string at this point.

° Watch Video Solution



https://dl.doubtnut.com/l/_DODJs2JsF561
https://dl.doubtnut.com/l/_7v5GK8ASTOtJ
https://dl.doubtnut.com/l/_NymsD02lvS1X

38. A moving body A collides directly with a
stationary body B and comes to rest. If there is
a loss of half the initial energy during the
collision find the value of the coefficient of

restitution.

o Watch Video Solution

39. A sphere falls on a stationary horizontal
plane from some height, after bouncing off the

surface it comes back to the plane again after 1


https://dl.doubtnut.com/l/_NymsD02lvS1X
https://dl.doubtnut.com/l/_sA3ro002y04C

1
s. if the coefficient of restitution is 1 find the

initial height from which the sphere had fallen.

° View Text Solution

40. A bomb explodes into two fragment of
masses 2.0 kg and 1.0kg. The total kinetic energy
of the fragment is 3.0 % 10*J. Calculate (i)
kinetic energy of the bigger fragment,

(i) momentum of the smaller fragment.

° Watch Video Solution



https://dl.doubtnut.com/l/_sA3ro002y04C
https://dl.doubtnut.com/l/_8GvWaRQ5GT6W
https://dl.doubtnut.com/l/_vA89iPgFovj6

41.Kinetic energy of an object is 1) . A force of 1
Mdyn is applied to stop the object. How far

does the object go before coming to rest ?

° Watch Video Solution

42. A chain is kept on a smooth horizontal table.
1

gth of the length of the chain is hanging off
the table. If | is the length of the chain and m is

its mass, how much work is to be done to full

the hanging part of the chain onto the table ?

° View Text Solution



https://dl.doubtnut.com/l/_vA89iPgFovj6
https://dl.doubtnut.com/l/_PP2nKOUduwE3

43. A body of mass 2 kg is dropped from a
height of 40 cm on a spring cushion of spring

constant 1960V - m 1.

What will be the compression of the spring ?

° Watch Video Solution

44. A boat is moving at 25m - s ' . Power of
the engine of the boat is 600 W . What is the

resistance of water against the boat's motion ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PP2nKOUduwE3
https://dl.doubtnut.com/l/_L9kEL1ycMK9Z
https://dl.doubtnut.com/l/_MI6MECDIK1gB

45, An object , starting from rest, rolled down a
smooth path. The path is one fourth of the
circumference of a circle of radius r . What is the
velocity of the object at the lower end of the

path ?

0 Watch Video Solution

46. A block of wood of mass 10 kg is suspended
with a long rope. A bullet of mass 50 g moving

at 0.3km - s~ ! hits and gets embedded in that


https://dl.doubtnut.com/l/_MI6MECDIK1gB
https://dl.doubtnut.com/l/_jgaQQKsOZ6Ml
https://dl.doubtnut.com/l/_59UTEwf2vie7

block . What will be the vertical rise of the block

? [g = 980cm - s~ 2]

° Watch Video Solution

47. A ball is moving with a velocity

vy = 1dm - s L.

When hit by a racket , it
returns in the opposite direction at a velocity
vy = 20m - s~ . If the change in kinetic energy

is AE =28.75J, find the change in the

magnitude of the momentum of the ball.

° Watch Video Solution



https://dl.doubtnut.com/l/_59UTEwf2vie7
https://dl.doubtnut.com/l/_wmqAzjE1uanM

48. A proton and electron have kinetic energy
equal to 10°eV and 10%*eV respectively. Which
of them moves faster ? Also calculate the ratio
of their speeds. Given, mass of electron
=911 x 10" 3kg , mass of proton

= 1.67 x 10 ?"kg and leV = 1.6 x 10~ 1*

Joule.

0 Watch Video Solution

49, In a circus , the diameter of globe of death is

30 m. From what minimum height must a cylist


https://dl.doubtnut.com/l/_gHCTiXRrexqk
https://dl.doubtnut.com/l/_7KntjUJpa8kk

start in order to roll down the inclined and go

round the globe successfully ?

° View Text Solution

Problem Set li

1. Applying a force of F =196 N upwards, a body
of mass 10 kg is raised up to a height of 10 m.
Find the work done by the force F and the work
done against gravity. Note that the work done

by the force F is more than the gravitational


https://dl.doubtnut.com/l/_7KntjUJpa8kk
https://dl.doubtnut.com/l/_612XIBHrFdi4

potential energy . Show how the law of

conservation of energy is still obeyed.

° Watch Video Solution

2. Displacement x in metre and time t in second
are related as t = \/z + 3 , for a particle of
mass 1g moving in a straigh line.

(1) what is the displacement when velocity is

zero?

° Watch Video Solution



https://dl.doubtnut.com/l/_612XIBHrFdi4
https://dl.doubtnut.com/l/_LpL12GuCW6gy
https://dl.doubtnut.com/l/_z0rPrDeihADw

3. Displacement x in metre and time t in second
are related as t = \/x + 3 , for a particle of
mass 1g moving in a straigh line.

(i) What is the work done in the first 6 s of

motion ?

o Watch Video Solution

4. A body of mass m is thrown up at a velocity u
along a plane of inclination 6. If coefficient of
friction between the body and the plane is u,

what would be the work done by friction when


https://dl.doubtnut.com/l/_z0rPrDeihADw
https://dl.doubtnut.com/l/_HGpze9KXztWl

the body rises up to the highest point of its

motion ?

° View Text Solution

5. A car of mass 500 kg moves with a constant
velocity 72km/hr

(i) along a horizontal path,Coefficient of sliding
friction between the road and the wheel is 0.1 .

Find the engine power

° Watch Video Solution



https://dl.doubtnut.com/l/_HGpze9KXztWl
https://dl.doubtnut.com/l/_uyfZhv3V9ds1
https://dl.doubtnut.com/l/_6fel3eLnk2bI

6. A car of mass 500 kg moves with a constant
velocity 72km/hr

(i) upwards along a mountain road of
inclination 25 Coefficient of sliding friction
between the road and the wheel is 0.1. Find the

engine power

° Watch Video Solution

7. A car of mass 500 kg moves with a constant
velocity 72km/hr

(iii) downwards along the road of inclination


https://dl.doubtnut.com/l/_6fel3eLnk2bI
https://dl.doubtnut.com/l/_5UodOHnvW7md

1/50. Coefficient of sliding friction between the
road and the wheel is 0.1 . Find the engine

power

0 Watch Video Solution

8. An engine is pulling up a train at 54km - h 1
along a plane of slope 200" Total mass of the
engine and the train is 200 tonne (metric ton) ,
and the frictional force per tonne (metric ton) is

98 N . If the efficiency of the engine is 85% ,

what is the power of the engine ?

I o WMilabl .\ daa Ol ik


https://dl.doubtnut.com/l/_5UodOHnvW7md
https://dl.doubtnut.com/l/_IVVqf337GWvj
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9. What is the power required to raise 450 L of
water per minute through a height of 10 m
vertically, and to eject it through a orifice of

radius 4 cm

° View Text Solution

10. A fire engine raises 6 kL of water per minute

to a height of 2m and ejects it at 9.2m - s 1.


https://dl.doubtnut.com/l/_IVVqf337GWvj
https://dl.doubtnut.com/l/_wDdlhn3C5esA
https://dl.doubtnut.com/l/_uDCJK9OV1uUy

Find the power of the engine. Given mass of 1L

of water is 1 kg.

° Watch Video Solution

11. A railway engine of mass 12,000 kg is moving
at constant speed of 5m - s ' up an inclined of
15°. Calculate the power of the engine. Given

g=29.8m-s 2

° Watch Video Solution



https://dl.doubtnut.com/l/_uDCJK9OV1uUy
https://dl.doubtnut.com/l/_NgBb3X2anecs

12. A motor can pump up water to fill a tank of
volume 500m° in 25 minutes, which is placed at
a height of 20m. If efficiency of the motor is

40% , calculate the power of the motor.

° Watch Video Solution

13. A motor boat is moving at a steady speed of
36. km - h~!. If the water resistance to the
motion of boat is 4000N, calculate the power of

the engine.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_tUgGbPz2nmJI
https://dl.doubtnut.com/l/_HdYmxUsZL1EU

14. A body of mass 100g is dropped from the
top of a tower 100m high. Find its kinetic energy

(i) one second after the drop,

o Watch Video Solution

15. A body of mass 100g is dropped from the top
of a tower 100m high. Find its kinetic energy

(i) just before it touches the ground.

° Watch Video Solution



https://dl.doubtnut.com/l/_HdYmxUsZL1EU
https://dl.doubtnut.com/l/_cy3BzaVSUT8M
https://dl.doubtnut.com/l/_JqaYALQ9NUmN

16. Find the acceleration of a body falling down
a rough plane, inclined at an angle 30° . The
force of friction is 0.2 times the normal reaction.
After descending 1m along the inclined plane,
what will be the change in the sum of the
potential and the kinetic energies ? Mass o the

body is 1g.

o Watch Video Solution

17. Two particles of masses m; and ms move

on the same plane. If their relative velocity is u,


https://dl.doubtnut.com/l/_UhL2jx9kALtY
https://dl.doubtnut.com/l/_3AJBQshnu19g

and the velocity of their centre of mass is v,

show that the total kinetic energy is

1 2 1 mims2 2
—(mq + mo )V + — u-.
(1 + ma) 2(m1+m2)

° Watch Video Solution

18. A bullet of mass m moving with a horizontal
velocity v entered a block of mass M. As a result
, the block and the bullet start moving together.
: m
Show that, after the impact, ———— part of
M+ m
the kinetic energy of the bullet is available as

mechanical energy. What happens to the rest of

the energy?


https://dl.doubtnut.com/l/_3AJBQshnu19g
https://dl.doubtnut.com/l/_ZVpkuH82ZjxK

° Watch Video Solution

19. A particle of mass 5g is moving with a
velocity of 10cm - s ' along a straight line. A
force of 104/2dyn is applied at an angle of 45°
with the direction of motion of the particle .
Find the change in kinetic energy of the particle

in1s.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZVpkuH82ZjxK
https://dl.doubtnut.com/l/_AgQVSHf5vq1q

20. What is the energy required to raise water

through 20m, at 90 litre per minute ?

° Watch Video Solution

21. The kinetic energy of a body increases by 300
% . How much linear momentum of the body

will increases?

o Watch Video Solution



https://dl.doubtnut.com/l/_5hAIBcuJTxoB
https://dl.doubtnut.com/l/_sLJg1F7Bdmhl

22. A bullet of mass 20 g moving with a speed of
500cm - s ' is just able to pierce a plank 5 cm
thick. Calculate its velocity ,when the same

bullet penetrates through the same plank 1 cm

thick.

o Watch Video Solution

23. A particle of mass 0.5 kg travels in a straigh

line with a velocity v = 52°/%m - s~ How

much work is done by the net force during the

displacement from x=0 to x=2 m ?


https://dl.doubtnut.com/l/_iDqPCSBUFg60
https://dl.doubtnut.com/l/_tBcseS2tqbCC

° Watch Video Solution

24. A body of mass 1 kg is tied with a thread of
length 20 cm and is rotated in a vertical circle.
Determine the minimum velocity of the body at
its highest position and its velocity at the
lowest position, as well as tension in the thread

under the same conditions .

° Watch Video Solution



https://dl.doubtnut.com/l/_tBcseS2tqbCC
https://dl.doubtnut.com/l/_zCsMadG5JYmx

25. A pendulum bob of mass m is displaced
through an angle 6 from its equilibrium
position and then released. What will be the
tension in the string when the bob crosses the

equilibrium position?

o Watch Video Solution

26. A ball of mass M is hanging from the lower
end of a string of length I. a bullet of mass m
moving horizontally hits the ball and sticks to it.

What should be the minimum velocity of the


https://dl.doubtnut.com/l/_APejkQ0BXXVV
https://dl.doubtnut.com/l/_ofjyGPfsajLl

bullet so that the ball will be able to complete a

full circle ?

° View Text Solution

27. A small body is placed at the top of a
smooth sphere of radius r. what should be the
horizontal velocity given to the body so that it
loses contact with the sphere when its height

4
from the centre of the sphere is ?T?

° View Text Solution



https://dl.doubtnut.com/l/_ofjyGPfsajLl
https://dl.doubtnut.com/l/_yTdkgB1q4gDw
https://dl.doubtnut.com/l/_45SAIteSog2M

28. A body of mass 40 kg is tied at one end of a
string of length I. The body is oscillating in a
vertical plane with angular amplitudef, . What
is the tension in the string when it makes and
angle 6 with the vertical ? If the breaking load
for the string is 80 kgf, what can be the

maximum angular amplitude of the body ?

0 Watch Video Solution

29. A nail is located at a certain distance

vertically below the point of suspension of a


https://dl.doubtnut.com/l/_45SAIteSog2M
https://dl.doubtnut.com/l/_I4Xxk80aJAKO

simple pendulum . The pendulum bob is
released from a position where the string
makes an angle of 60° with the vertical. When
the thread of the pendulum gets obstructed by
the nail, if the bob can perform a complete
rotation with the nail as centre ,find out the
distance of the nail from the point of

suspension.

° View Text Solution

30. A body weighing 04 kg is whirled in a

vertical circle making 2 revolutions per second.


https://dl.doubtnut.com/l/_I4Xxk80aJAKO
https://dl.doubtnut.com/l/_HnNYJMhu2gUI

If the radius of the circle si 1.2 m , find the
tension in the string when the body is
(i) at the bottom of the circle, (ii) at the top of

the circle.

° Watch Video Solution

31. A particle of 1g moving with a velocity of
6cm - s collides elastically with a stationary
particle of mass 2g , and is deflected throgh an
angle of 90° . Find out

(1) the velocity of the 1g particle , and

I o V\omnnr ok Ol ikl am


https://dl.doubtnut.com/l/_HnNYJMhu2gUI
https://dl.doubtnut.com/l/_aGHLVy9rQZaT
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32. A particle of 1g moving with a velocity of
6cm - s collides elastically with a stationary
particle of mass 2g , and is deflected throgh an
angle of 90° . Find out

(ii) the magnitude and direction of the velocity

of the 2g particle, after collision.

0 View Text Solution



https://dl.doubtnut.com/l/_aGHLVy9rQZaT
https://dl.doubtnut.com/l/_s1NL0nE0cA7h

33. What percentage of KE of a moving particle
is transferred to a stationary particle when it
strikes the stationary particle of 4 times its

mass ?

° Watch Video Solution

34. Radius of an iron is 2 cm. The ball is kept at
rest on a frictionless horizontal surface.
Another ball of radius 4 cm ,moving with
velocity 8lem - s~ !, collides with it. Find the

velocities of both the balls after collision.


https://dl.doubtnut.com/l/_sc5QsP61l9dL
https://dl.doubtnut.com/l/_vdDDqAjXI2Zm

° Watch Video Solution

35. The mass of air striking the blades of a
windmill every second is 400 kg . The velocity of
the wind is 20m - s . What is the rate of
storage of energy in the windmill (in kW unit)?
How much water can be raised per second , up
to a height of 5m, using the windmill?

g=10m - s 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_vdDDqAjXI2Zm
https://dl.doubtnut.com/l/_ocNmUO9pILzj

36. From a waterfall 60 m high, water falls at a
rate of 27m? - s 1. If 75% of energy is available
at the bottom for use , how much power will be
generated ? Mass of 1m?> of water is 10°kg. If
the power is used to lift water from a 180 m
deep tubewell, how much water can be raised in

1s?

o Watch Video Solution

37. Bricks are passed on by one labourer to

another at a height 3m from the ground, by


https://dl.doubtnut.com/l/_Ze8OjMamVHy1
https://dl.doubtnut.com/l/_GZFisgMJ4j6y

being thrown upwards from the ground
level.Bricks reach the second labourer, at a
speed of 3m - s~ *. If the bricks were thrown up
in such a way that they would reach the second
labourer, at zero speed, what fraction of the
work done by the thrower would have been

saved ?

° View Text Solution

38. A ball is thrown down with an initial velocity
vp from a height of 10m. The ball lost 50% of its

energy on coming in contact with the ground ,


https://dl.doubtnut.com/l/_GZFisgMJ4j6y
https://dl.doubtnut.com/l/_YUE0EnlwHAOl

and then bouncing back up to the same height.
Find vy of the ball. If the initial velocity was
upward instead of downward, up to what height

would the ball have bounced ?

° View Text Solution

39. A block of mass 2kg falls along a plane of

inclination 60° . Coefficient of friction between

/3
the block and the plane = 7 What force is
to be applied on the block so that it
slides down

(ii) moves up , without any acceleration ? If the


https://dl.doubtnut.com/l/_YUE0EnlwHAOl
https://dl.doubtnut.com/l/_yux9HIDHhAfn

velocity of the block in both cases is the same,

find the ratio of the effective powers.

° View Text Solution

40. From a rod fixed on a vertical wall, a simple
pendulum is suspended. Its bob is pulled away

from the wall to a horizontal position and then

2
released. If the coefficient of restitution is —,

NG
what would be the minimum number of impacts
of the bob with the wall, after which the

amplitude of the pendulum becomes less than

60°?


https://dl.doubtnut.com/l/_yux9HIDHhAfn
https://dl.doubtnut.com/l/_IX1rfXHrhRmt

° View Text Solution

41. A train of mass M is in motion. When its
velocity is u; and acceleration is a; , resistive
force against its speed is R; . Also when velocity
is usand acceleration is a», resistive forced is Ro
. If the engine works at a fixed rate P, show that

P(U2 — ’U,l) = U1U2(R1 — RQ) + Mulug(a,l — CL2)

° Watch Video Solution



https://dl.doubtnut.com/l/_IX1rfXHrhRmt
https://dl.doubtnut.com/l/_vV73jAo4vTqj

42. A bullet of mass 50 g , moving with a velocity
of 50m - s ' hits and enters a wooden block of
mass 2kg and comes to rest within it. The
wooden block was initially at rest on a smooth
table. Find the final velocity of the wooden
block. What are the initial and final kinetic

energies of the block-bullet system?

0 Watch Video Solution

43. A uniform chain in held on a frictionless

table with one-third of its length hanging over


https://dl.doubtnut.com/l/_L8HV1h6htnl6
https://dl.doubtnut.com/l/_q4aIeMEl9Gte

the edge. If the chain has a length | and mass m
, how much work is required to pull the hanging

part back on the table ?

° View Text Solution

44, A 5kg rifle fires a 5g bullet with a speed of

500m - s . What kinetic energy is acquired

(1) by the bullet and

° Watch Video Solution



https://dl.doubtnut.com/l/_q4aIeMEl9Gte
https://dl.doubtnut.com/l/_y8ehmeN3wjBS

45, A 5kg rifle fires a 5g bullet with a speed of
500m - s~ '. What kinetic energy is acquired

(i) by the the rifle ?

° Watch Video Solution

46. A 5kg rifle fires a 5g bullet with a speed of
500m - s~ .

(iii) Find the ratio of the distance, the rifle
moves backward while the bullet is in the barrel

to the distance the bullet moves forward.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_k03KnL5Gr7PS
https://dl.doubtnut.com/l/_KwiTU0jxeEro

47. A 10g bullet is fired from a rifle horizontally
into a 5kg block of wood suspended by a string
and the bullet gets embedded in the block. The
impact causes the block to swing to a height of
5 cm above its initial level. Calculte the velocity

of the bullet.

o Watch Video Solution

Problem Set li Hots Numerical Problems



https://dl.doubtnut.com/l/_KwiTU0jxeEro
https://dl.doubtnut.com/l/_6io8PqcbfHfe
https://dl.doubtnut.com/l/_DF34KAu53eyk

1. A body, moving on a horizontal smooth plane
with a velocity of 50cm - s 1, collides elastically
with another stationary body of the same mass.
After collision, if velocity of the 1st body
becomes 30m -s~ !, what is the velocity
acquired by the 2nd ? Also show that the two
bodies move at right angles to each other after

collision.

° Watch Video Solution

2. A body of mass 1 kg breaks due to an

explosion into three pieces of mass ratio 1:1:3


https://dl.doubtnut.com/l/_DF34KAu53eyk
https://dl.doubtnut.com/l/_4lRHddvtt1Bx

. Two equal masses move at right angles to each
other , and attain a velocity 30m - s ~'. What is

the velocity of the heavier piece ?

° Watch Video Solution

3. A spherical body collision head-on with
another identical spherical body at rest. If the
coefficient of restitution is e, show that the

ratio of their velocities after collision is

(1—e):(1+e).

° Watch Video Solution



https://dl.doubtnut.com/l/_4lRHddvtt1Bx
https://dl.doubtnut.com/l/_W4ckMQms9IB9

4. Two spheres of the same mass move in the
same direction , and the velocity of the first is
double that the second. They collide head-on
and lose 1—18th of their kinetic energy. Find the

coefficient of restitution.

o Watch Video Solution

5. A ball of density d, is dropped on a solid
horizontal plane . It returns in time t; to the
point from where it was dropped after an

elastic collision . From the same height, the ball


https://dl.doubtnut.com/l/_HGXitEI6NIgi
https://dl.doubtnut.com/l/_cdWYIj7lxVyB

is now dropped on a liquid surface of density dj,
(i) if d < dj, the time required by the ball to
return to the original height is 5. Find the value

of t5 in terms of ¢;, d and dj.

° View Text Solution

6. A ball of density d, is dropped on a solid
horizontal plane . It returns in time ¢; to the
point from where it was dropped after an
elastic collision . From the same height, the ball

is now dropped on a liquid surface of density dj,


https://dl.doubtnut.com/l/_cdWYIj7lxVyB
https://dl.doubtnut.com/l/_igmZ7RmxaWqU

(ii) if d = dy, how is the velocity of the ball in

the liquid related to the depth of the liquid?

° View Text Solution

7. A body of mass m is moving along x-axis with
a velocity V, and another body of mass M is
moving along y-axis with a velocity v. After
collision they coalesce.

(1) Find the magnitude and direction of velocity

of the combined mass.

° Watch Video Solution



https://dl.doubtnut.com/l/_igmZ7RmxaWqU
https://dl.doubtnut.com/l/_M19IdyUMHSGZ

8. A body of mass m is moving along x-axis with
a velocity V, and another body of mass M is
moving along y-axis with a velocity v. After
collision they coalesce.

(i) Find the fraction of initial kinetic energy

transferred to heat energy, after collision.

° Watch Video Solution

9. A neutron collided elastically with the nucleus

of the a carbon atom at rest . Show that the


https://dl.doubtnut.com/l/_nup8Ry2BbALw
https://dl.doubtnut.com/l/_OtijYc9Y3iEe

neutron lost 0.284 part of its initial kinetic

energy .

° Watch Video Solution

Entrance Corner Assertion Reason Type

1. Statement I: Absolute PE of a system as
measured by two different persons at the same
time can be different.

Statement II: Value of absolute PE of a system

depends upon the reference value chose.


https://dl.doubtnut.com/l/_OtijYc9Y3iEe
https://dl.doubtnut.com/l/_78lmoZ3yr6yE

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for

statement I.

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_78lmoZ3yr6yE

2. Statement I: Work done by normal contact
force can be non -zero

Statement Il: Normal contact force is always
perpendicular to displacement of object. (Here
displacement is measured with respect to frame
of reference attached to the two surface in

contact.)

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_78lmoZ3yr6yE
https://dl.doubtnut.com/l/_haZuIswlnxGp

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

o Watch Video Solution

3. Statement I: In a circular motion, work done

by centripetal force is not always zero.


https://dl.doubtnut.com/l/_haZuIswlnxGp
https://dl.doubtnut.com/l/_XNu1TGTECK3X

Statement II: If speed of the particle increases

or decreases in circular motion, net force, acting

on the particle is not direction towards the

centre.

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for

statement I.

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement |I.

C. Statement | is true, statement Il is false.


https://dl.doubtnut.com/l/_XNu1TGTECK3X

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

4. Statement I: When a body moves uniformly in
a circular its momentum goes on changing but

its kinetic energy remains constant.

N 1
Statement II: p = mu, KE = Emv2 . In
. . — 2
circular motion v changes, v* does not change.


https://dl.doubtnut.com/l/_XNu1TGTECK3X
https://dl.doubtnut.com/l/_ij3r2rc0ZXdr

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for

statement I.

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

0 Watch Video Solution



https://dl.doubtnut.com/l/_ij3r2rc0ZXdr

5. Statement I: If a particle of mass m is
connected to a light rod and whirled in a
vertical circle of radius R, then to complete the
circle, the minimum velocity of the particle at
the lowest point is \/E)g_R

Statement Il: Mechanical energy is conserved
and for the minimum velocity at the lowest
point, the velocity at the highest point will be

Zero.

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for


https://dl.doubtnut.com/l/_ij3r2rc0ZXdr
https://dl.doubtnut.com/l/_l3PEG3N9Ul40

statement I.

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_l3PEG3N9Ul40

6. Statement I: Work done by constant force is
equal to magnitude of force multiplied by
displacement .
Statement Il: Work done is scalar quantity. It
may be positive, negative or zero.
A. Statement | is true, statement Il is true,
statement Il is a correct explanation for
statement .

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation


https://dl.doubtnut.com/l/_vIQCU3p4mOdU

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution

7. Statement I: if work done by conservative
force is negative then potential energy
associated with that force should increase.

Statement II: This is from the reaction Au= W.


https://dl.doubtnut.com/l/_vIQCU3p4mOdU
https://dl.doubtnut.com/l/_1XW3uKxbFfji

Here Au is change in potential energy and W is

work done by conservative force.

A. Statement | is true, statement Il is true,

statement Il is a correct explanation for

statement I.

B. Statement | is true , statement Il is true,

statement Il is not a correct explanation

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.


https://dl.doubtnut.com/l/_1XW3uKxbFfji

Answer: A

o Watch Video Solution

Entrance Corner Multiple Correct Answers Type

1. The potential energy of a particle is given by
the formula U = 100 — 5z + 10022, U and x
are in S| units. If mas of the particle is 0.1 kg

then magnitude of its acceleration .

A. at 0.05m from the origin is 50m - s 2


https://dl.doubtnut.com/l/_1XW3uKxbFfji
https://dl.doubtnut.com/l/_22N5ooz5tEzZ

B.at 0.5m from the mean position is

100m - s~ *
C. at 0.05 m from the origin is 150m - s 2

D.at 0.05 m from the mean position is

200m - s 2

Answer: A::B::C

0 Watch Video Solution

2.When a bullet is fired from a gun


https://dl.doubtnut.com/l/_22N5ooz5tEzZ
https://dl.doubtnut.com/l/_nvyd1B3JWNgx

A. kinetic of bullet is more than that of gun

B. acceleration of bullet is more than that of

gun

C. momentum of bullet is more than that of

gun

D. velocity of bullet is more than that of gun

Answer: A::B::D

° Watch Video Solution

Entrance Corner Comprehension Type


https://dl.doubtnut.com/l/_nvyd1B3JWNgx

1. A body of mass 2 kg starts from rest and

moves with uniform acceleration . It acquires a

1

velocity 20m - s " in4s.

(1) Power exerted on the body at 2s is

A. 50W

B. 100W

C. 150W

D. 200W

Answer: B

° Watch Video Solution



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

2. A body of mass 2 kg starts from rest and
moves with uniform acceleration . It acquires a

1

velocity 20m - s~ in4s.

(i) Averrage power transferred to the body in

first 2sis

A. 50W

B. 100W

C. 150W

D. 200W


https://dl.doubtnut.com/l/_McmtTnKtpCqc
https://dl.doubtnut.com/l/_ii5k9VkBNXtd

Answer: A

O Watch Video Solution

3. A block of 2.5 kg is pulled 2.20m along a
fricctionless horizontal table by a constant
force 16N directed at 45° abve the horizontal.
(i) Work done by the applied force is

A. 25)

B. 27]

C.24.9]


https://dl.doubtnut.com/l/_ii5k9VkBNXtd
https://dl.doubtnut.com/l/_1Z2LTV5zUJlz

D.225])

Answer: C

0 Watch Video Solution

4. A block of 2.5 kg is pulled 2.20m along a
fricctionless horizontal table by a constant
force 16N directed at 45° abve the horizontal.

(i) Work done by the normal force exerted by

the table is

A. 249


https://dl.doubtnut.com/l/_1Z2LTV5zUJlz
https://dl.doubtnut.com/l/_QW3lBW5iyNVQ

B. zero

C. 27)

D. 275

Answer: B

° Watch Video Solution

5. A block of 2.5 kg is pulled 2.20m along a
fricctionless horizontal table by a constant
force 16N directed at 45° abve the horizontal.

(i) Work done by the force of gravity is


https://dl.doubtnut.com/l/_QW3lBW5iyNVQ
https://dl.doubtnut.com/l/_mZ1SVVnyiAIa

A. 24.9]

B. 27)

C.zero

D. 27.5)

Answer: A

o Watch Video Solution

Entrance Corner Integer Answer Type


https://dl.doubtnut.com/l/_mZ1SVVnyiAIa

1. A body of mass 4kg is moving with a
momentum of 8kg-m - s ' . A force of 0.4 N
acts on it in the direction of motion of the body
for 10 seconds. Determine the increases in

kinetic energy in joules.

o Watch Video Solution

Examination Archive With Solutions Wbchse

1. The velocity of a 10 kg mass is increased from

2m -s ! to 4m - s L. The amount of work


https://dl.doubtnut.com/l/_QewuNBbZt9tb
https://dl.doubtnut.com/l/_lKjVSVWVJktU

done in doing so is

A. 60]

B.20])

C. 120)

D.cannot be determined from the given

data

Answer: A

° Watch Video Solution



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

2. When a spring is stretched by an amount 3

cm , the potential energy stored in the spring is

U. if the spring is stretched by an amount 6 cm

its stored potential energy is

A. 2U

B.3U

C.4U

D. 6U

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Wc0UHQgGXzeB

3. A car of mass M moves up an inclined road
making an angle 6 with the horizontal with
constant speed v. if u is the coefficient of
friction between the type of the car and the
road, show that the power of the engine of the

caris P = vMg(sin € + pcos 6).

° Watch Video Solution

. . 0 ~
4. A particle moves from a point 71 = 7 4 3J

. . — 2 ~
in metre to another point 75 =27 447 in


https://dl.doubtnut.com/l/_Wc0UHQgGXzeB
https://dl.doubtnut.com/l/_Ajyp2sL8wklh
https://dl.doubtnut.com/l/_XDBFKWHzCsgj

metre under the action of the force
— R .
F' = 37 4 57 in newton. Find the work done by

th force on the particle during the

displacement.

° Watch Video Solution

5. What is a conservative force ? Show that for a
conservative force, work done around a closed

path is zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_XDBFKWHzCsgj
https://dl.doubtnut.com/l/_AvzKzY54B8Rj
https://dl.doubtnut.com/l/_egZoveS7toTm

6. A box is being displaced by a machine of fixed
power along a straight line . The displacement

is time t in proportional to

A t1/2

B.#3/4

C.t3/2

D. t2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_egZoveS7toTm
https://dl.doubtnut.com/l/_cRBcl9nhw1ay

7. Two spting having force constant
k1 and ko(kq > ko) respectively increases its
length by same amount . On which spring work

done will be more and why?

° Watch Video Solution

8. The velocity of a moving body of mass m
along positivex axis is v = a,/z (a=constant).
Find the work done by the force applied on the

body to displace it from x=0 to x=l.

° Watch Video Solution



https://dl.doubtnut.com/l/_cRBcl9nhw1ay
https://dl.doubtnut.com/l/_hkfrwCUrnlrA

9. Show that mechanical energy of a body
sliding down freely along a smooth inclined

plane is conserved.

° Watch Video Solution

10. If the coefficient of restitution is zero for

collision between two bodies then

A. both the bodies are at rest

B. both are attached with each other


https://dl.doubtnut.com/l/_hkfrwCUrnlrA
https://dl.doubtnut.com/l/_zojwrDMMnu1C
https://dl.doubtnut.com/l/_c5pLd8Kvcyye

C. both are moving with same velocity in the

opposite directions

D. both are moving with same direction with

different velocities

Answer: B

° Watch Video Solution

1.1 joule =1.....

A N - m?


https://dl.doubtnut.com/l/_c5pLd8Kvcyye
https://dl.doubtnut.com/l/_FlXR3BWJmX3y

B.kg-m-s~

Answer: C

° Watch Video Solution

12. Give the definition of coefficient of
restitution .Prove that for perfect elastic
collision of two bodies moving in the same line,

the kinetic energy is conserved.



https://dl.doubtnut.com/l/_FlXR3BWJmX3y
https://dl.doubtnut.com/l/_Xe5J63efJV3Y

o Watch Video Solution

13. Mortars are thrown from a cannon. Prove
that the KE at which a mortar goes in forward is
much more compared to the recoiled energy of

the cannon.

o Watch Video Solution

14. Define gravitational unit of work done..

° Watch Video Solution



https://dl.doubtnut.com/l/_Xe5J63efJV3Y
https://dl.doubtnut.com/l/_yL3yfJ9egUyC
https://dl.doubtnut.com/l/_hSqdOfeE7UGB

15. Draw the graph representing linear

momentum and change in kinetic energy .

° View Text Solution

16. A particle of mass m is rotated in a circular

path of radius r under the influence of a force

k : :
F= — — where k is a constant. Find the

r

total energy of the particle.

° Watch Video Solution



https://dl.doubtnut.com/l/_dG86OgXchKXg
https://dl.doubtnut.com/l/_o51q8KnBhskw
https://dl.doubtnut.com/l/_TnWwo6xXrnuZ

17. Which of the following is not conserved in

inelastic collision ?

A. momentum

B. kinetic energy

C. both momentum and KE

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TnWwo6xXrnuZ

18. A stone tied to a string of length L is whirled
in a vertical circle with the other end of string
at the centre.

At a certain instant of time, the stone is at its
lowest position, and has a speed u. The
magnitude of its velocity, as it reach a position

where the string is horizontal, is

A. \/u2 — 2gL
5. /29
C.y/u® — gL

D\/Z —gL


https://dl.doubtnut.com/l/_TPPSkbX3E6Wr

Answer: A

° Watch Video Solution

19. What is a conservative force ? Show that for
a conservative force, work done around a closed

path is zero.

° Watch Video Solution

20. A body of mass m moving with a velocity u

strikes elastically a stationary body of mass 2m .


https://dl.doubtnut.com/l/_TPPSkbX3E6Wr
https://dl.doubtnut.com/l/_FAbLXb8qAZmO
https://dl.doubtnut.com/l/_DGFS2w91Sx6Y

After the elastic collision the bodies move with
velocities v and V respectively . Show that the
body of mass m loses 9 part of its initial kinetic

energy.

° Watch Video Solution

21. If there by perfectly elastic collision between
two bodies of the same mass moving along a
straight line, the two bodies will

A. stay static

B. stick together


https://dl.doubtnut.com/l/_DGFS2w91Sx6Y
https://dl.doubtnut.com/l/_C6mM5aZRqrME

C.move in opposite directions with the

same speed

D. move with interchanged speeds

Answer: D

° Watch Video Solution

22.The number of joules in 1kg - m is

A.98

B. 980


https://dl.doubtnut.com/l/_C6mM5aZRqrME
https://dl.doubtnut.com/l/_UxRyIPx5uDt0

C. 1000

D. 10°

Answer: A

° Watch Video Solution

23. The displacement of a body of mass 3 kg
t2
under the action of a force is s = 3 metre.

The work done in time 2s by the same force (in

) is

A 2


https://dl.doubtnut.com/l/_UxRyIPx5uDt0
https://dl.doubtnut.com/l/_5fUlMxqNl4uS

B.3.8

C.5.2

D. 2.66

Answer: D

° Watch Video Solution

24. Which one of the kinematic equations states

the work energy principle ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5fUlMxqNl4uS
https://dl.doubtnut.com/l/_rt3X2D360BaL
https://dl.doubtnut.com/l/_KLyfdSXIbvef

25. A car of mass M moves upward with a
constant speed v along an inclined road making
an angle 6 with the horizontal . If u be the
coefficient of friction between the road and the
wheel of the car, show that the power of the

engine of the caris P = vMg(sin € + p cos 0).

° Watch Video Solution

. . — 0 ~
26. A particle moves from a points r ; = 7 + 23

. . — 0 A
in metre to another point 79 =27 443 in

- n N
metre under the action of a force ' = 2¢ + 33


https://dl.doubtnut.com/l/_KLyfdSXIbvef
https://dl.doubtnut.com/l/_U8IcK23VyrFQ

in newton. Find the work done by the force on

the particle in the displacement.

° Watch Video Solution

27. Define conservative force. Show that the
work done around a closed path in a

conservative force field is zero.

° Watch Video Solution

Examination Archive With Solutions Wbjee



https://dl.doubtnut.com/l/_U8IcK23VyrFQ
https://dl.doubtnut.com/l/_b8Sznq6FKxxn
https://dl.doubtnut.com/l/_vkO9ak3Ijoep

1. Work done for a certain spring when
stretched through 1mm is 10) . The amount of
work that must be done on the spring to
stretch if further by Tmm is

A. 30)

B. 40

C.10]

D. 20]

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vkO9ak3Ijoep

2. A bullet of mass 4.2 x 10~ kg moving at a
speed of 300 m/s, gets stuck into a block with a
mass 9 times that of the bullet. If the block is
free to move without any kind of friction, the
heat generated in the process will be

A. 45cal

B. 405 cal

C. 450 cal

D. 1701 cal


https://dl.doubtnut.com/l/_vkO9ak3Ijoep
https://dl.doubtnut.com/l/_XJrSFIyywiR5

Answer: B

O Watch Video Solution

3. A small steel ball bounces on a steel plate
held horizontally. On each bounce the speed of
the ball arriving at the plate is reduced by a
factor e (coefficient of restitution) in the
rebound , so that

Vupward - evdownward

If the ball is initially dropped from a height of


https://dl.doubtnut.com/l/_XJrSFIyywiR5
https://dl.doubtnut.com/l/_LBCiD3msuBI5

0.4m above the plate and if 10s later the

bouncing ceases, the value of e is

Answer: D

° View Text Solution

Examination Archive With Solutions Jee Main



https://dl.doubtnut.com/l/_LBCiD3msuBI5

1. A particle of mass m moving in the x direction
with speed 2v is hit by another particle of mass
2m moving in the y direction with speed v. if the
collision is perfectly inelastic , the percentage
loss in the energy during the collision is close

to

A. 44%

B.50%

C. 56%

D. 62%


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

Answer: C

° Watch Video Solution

2. A point paticle of maas m, moves along the
uniformly rough track PQR as shown in the
figure. The coefficient of friction between the
particle and the rough track equals u. The
particle is released from rest from the point P
and it comes to rest at a point R. The energies
lost by the ball, over the parts PQ and QR of the

track are equal to each other and no energy is


https://dl.doubtnut.com/l/_DGUqlINxUybf
https://dl.doubtnut.com/l/_8UszacCZsegw

lost when particle changes direction from PQ to
QR . the values of the coefficient of friction pu

and the distance x(=QR) are respectively close to

L

L

A.0.2 and 6.5 m

B. 0.2 and 3.5m

C.0.29and 3.5 m

D.0.29 and 6.5 m

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_8UszacCZsegw

3. A person trying to lose weight by burning fat
lifts a mass of 10 kg up to a height of 1Tm 1000
times.

Assume that the potential energy lost each time
he lowers the mass is dissipated.

How much fat will he use up considering the
work done only when the weight is lifted up ?
Fat supplies 3.8 x 10"J of energy with a 20%

effciency rate.Take g = 9.8m / s°

A.2.45 x 10 kg

B.6.45 x 10 °kg


https://dl.doubtnut.com/l/_HUPLTLLU1Zku

C.9.89 x 10 °kg

D.12.89 x 10 °kg

Answer: D

° Watch Video Solution

4. A body of mass m=10"2 kg is moving in a
medium and experiences a frictional force
F = — kv’ Its initial speed is vy = 10m - s 1.

If after 10 s ,its energy is

gmvg , the value of k will be


https://dl.doubtnut.com/l/_HUPLTLLU1Zku
https://dl.doubtnut.com/l/_t8Zo4NUF6NjT

A.10 3kg - m 1
B.10 %kg-s !
C.10 *kg - m™1

D.10 'kg-m 1.5 !

Answer: C

° Watch Video Solution

5. A Time dependent force F=6t acts on a

particle of mass 1kg. If the particle starts from


https://dl.doubtnut.com/l/_t8Zo4NUF6NjT
https://dl.doubtnut.com/l/_2mOLhyAgTTSs

rest, the work done by the force during the first

1s will be

A. 45|

B. 22]

C.9)

D. 18]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2mOLhyAgTTSs

6.1t is found that it a neutron suffers an elastic
collinear collision with deuterium at rest,
fractional loss of its energy is p; , while for its
similar collision with carbon nucleus at rest,
fractional loss of energy is p.. The values of

pg and p. are respectively

A.0,0

B. O,

C. 0.89,0.28

D. 0.28,0.89


https://dl.doubtnut.com/l/_aWxadrjiW3Re

Answer: C

° Watch Video Solution

7. A particle is moving in a circular path of

radius a under the action of an attractive

: k :
potential U = — ——.Its total energy is
22

A. zero
B _ 3 k
2 a2
c_ k
" 4a?
k
D. —


https://dl.doubtnut.com/l/_aWxadrjiW3Re
https://dl.doubtnut.com/l/_GBIxRrL7hG7Z

Answer: A

o Watch Video Solution

8. In a collinear collision , a particle with an
initial speed v, strikes a stationary particle of
the same mass. If the final total kinetic energy is
50% greather than the original kinetic energy,
the magnitude of the relative velocity between

the two particles, after collision, is


https://dl.doubtnut.com/l/_GBIxRrL7hG7Z
https://dl.doubtnut.com/l/_poAjKheeunJ9

B

C.

v
V2
ﬂ
4
D. \/5’00

Answer: D

° Watch Video Solution

Examination Archive With Solutions Aipmt

1. A body of mass 4m is lying in xy-plane at rest.

It suddenly explodes into three pieces. Two


https://dl.doubtnut.com/l/_poAjKheeunJ9
https://dl.doubtnut.com/l/_QoQmWLYvClgI

pieces, each of mass m move perpendicular to
each other with equal speeds v. The total kinetic

energy generated due to explosion is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QoQmWLYvClgI
https://dl.doubtnut.com/l/_hIQVsF7TBTUM

2. A particle of mass m is driven by a machine
that delivers a constant power k watts. If the
particle starts from rest the force on the

particle at time t is

mk 19
Ay —t
2

B.\/'m,lmf_l/2
C.\/2ml~’.:t_1/2
1 S~ —1/2

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hIQVsF7TBTUM

3. Two particles of masses my, my move with
initial velocities u; and us . On collision , one
of the particles get excited to higher level , after
, absorbing energy & . If final veloctites of

particles be v; and vy, then we must have

A. m%ul + m§u2 — & = m%vl + m§v2

B.
1 2 1 2 1 2 1 2
Emlul + §m2u2 = Emlfvl -+ §m2v2 — &
C.
1 2 1 2 1 2 1 2
Emlul + 57712’1112 — &= Emlvl + §m2v2


https://dl.doubtnut.com/l/_M8uvbER3eMzb

1 2 1 2 1 2,,2 122

Emlu% + Emzug + &€ = Emlvl + 5m2v2

Answer: A

° Watch Video Solution

Examination Archive With Solutions Neet

1. A body of mass 1kg begins to move under the

action of a time dependent force

— R N A N
F = (2ti —i—3t2j)N where ¢ and j are unit


https://dl.doubtnut.com/l/_M8uvbER3eMzb
https://dl.doubtnut.com/l/_thwpQWoLkfh5

vectors along x and y-axis . What power will be
developed by the force at the time t ?

A (28 + 4t )W

B. (2t° + 3t")W

C.(2¢° 4+ 3°)W

D. (2t* + 3t°)W

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_thwpQWoLkfh5

2. What is the minimum velcoity with which a
body of mass m must enter a vertical loop of

radius R so that it can complete the loop ?

A \/2g9R
B.\/3gR
C./59R

D. /gR

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VrSdamr0AuGQ

3. A particle of mass 10 g moves along a circle of
radius 64 cm with a constant tangential
acceleration. What is the magnitude of this
acceleration if the kinetic energy of the particle
becomes equal to 8 x 10~ %) by the end of the
second revolution after the beginning of the

motion ?
A.0.15m / s*
B.0.18m /s”

C.0.2m /s

D.0.1m / s


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

Answer: D

O Watch Video Solution

4. A body initially at rest, breaks up into two
pices of masses 2M and 3M respectively,
together , having a total kinetic energy E. The
piece of mass 2M , after breaking up, has a

kinetic energy

>
v | by m‘g


https://dl.doubtnut.com/l/_JRrWDZtlAtcX
https://dl.doubtnut.com/l/_P2RuSpBASELx

c £
"5

o 3E
"5

Answer: D

° Watch Video Solution

5. A body starts moving unidirectionally under
the influence of a source of constant power .
Which one of the graph correctly shows the

variation of displacement (s) with time (t) ?

A L


https://dl.doubtnut.com/l/_P2RuSpBASELx
https://dl.doubtnut.com/l/_HBXOxfKJ8JMG

B. Lo

C. e

D. Lo

Answer: D

° View Text Solution

6. A body initially at rest and sliding along a
frictionless track from a height h (as shown in

the Fig.1.71) just completes a vertical circle of


https://dl.doubtnut.com/l/_HBXOxfKJ8JMG
https://dl.doubtnut.com/l/_BhHSXmAXD2wC

diameter AB =D . The height h is equal to

&2

>
o]
-

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_BhHSXmAXD2wC

7. A moving block having mass m, collides with
another stationary block having mass 4m. The
lighter block comes to rest after collision .
When the initial velocity of the ligheter block is
v, then the value of coefficient of restitution e

will be

A.08

B.0.25

C.0.5

D.04


https://dl.doubtnut.com/l/_eK3ZtDok1TZ3

Answer: B

o Watch Video Solution

1. Prove that the total mechanical energy

remains constant for a ball mass m dropped

from a tower of height h.

° Watch Video Solution



https://dl.doubtnut.com/l/_eK3ZtDok1TZ3
https://dl.doubtnut.com/l/_wqUYUYcKooyT

2. Answer with reason: In an elastic collision of
two billiard balls, is the total kinetic energy
conserved during the short time of collision of

the balls (i.e,, when they are in contact )?

° View Text Solution

3. The casting of a rocket in flight burns up due
to friction. At whose expense the heat energy
required for burning obtained ? The rocket or

the atmosphere ,or both /

I ° View Text Solution


https://dl.doubtnut.com/l/_3WxQZE6dS9kT
https://dl.doubtnut.com/l/_gyd32YbSjqdF

4. What are conservative forces ? Give an

example.

° Watch Video Solution

5. Distinguish between elastic and inelastic

collisions.

° Watch Video Solution



https://dl.doubtnut.com/l/_gyd32YbSjqdF
https://dl.doubtnut.com/l/_GAAJsorJw9YJ
https://dl.doubtnut.com/l/_7yrOAFWPqUlM

6. if the force applied on an object is 5N and the
power expended by it 20W , what is the velocity

of the object ?

o Watch Video Solution

7. From the graph shown Fig.1.73 calculate the
work done by the applied force and frictional

force over a distance of 2m.

&2

° View Text Solution



https://dl.doubtnut.com/l/_dIJA1u0bTdhP
https://dl.doubtnut.com/l/_57IUYLYh2gNE

8. State and prove law of conservation of
mechanical energy in a free fall with a necessary

diagram.

o Watch Video Solution

9. Two objects of masses in the ratio 1:2 collide
elastically with each other. What is the ratio of

their kinetic energies ?

° View Text Solution



https://dl.doubtnut.com/l/_3wHyRolYXM6b
https://dl.doubtnut.com/l/_4LY7W08RBVCp
https://dl.doubtnut.com/l/_Y4onYghlw4OU

10. State and prove work- energy theorem for a

variable force.

° Watch Video Solution

11. What will happen in an elastic collision in
one dimension when a heavy body collides with

a light body at rest?

° Watch Video Solution



https://dl.doubtnut.com/l/_Y4onYghlw4OU
https://dl.doubtnut.com/l/_ATiGf7qlW69q

12. Two bodies A and B weighing 5kg and 6kg
respectively have equal momentum . Which one

has more kinetic energy ?

° Watch Video Solution

13. What is meant by elastic collision ? Show
that when two bodies of equal masses moving
in one dimension suffer elastic collision, their

velocities are exchanged after collision.

o Watch Video Solution



https://dl.doubtnut.com/l/_lqconi1lsW7D
https://dl.doubtnut.com/l/_4cB7rQQ4ZUik

14. State work-energy theorem. Prove it for a

constant force.

° Watch Video Solution

15. Two bodies of different masses have equal
kinetic energies . Which will have more

momentum ?

o Watch Video Solution



https://dl.doubtnut.com/l/_9L9T3vQrdzFz
https://dl.doubtnut.com/l/_efj3VSuqfexD

16. Angad and Nalin were observing a building
having two different staircases. One slanting
and other vertically spiral. Angad was of the
opinion that a person using slanting staircase
will be doing more work against gravity but
Nalin  though otherwise. They started
quarrelling. Arif, their friend, explained and gave
entirely different view and pacified them.

What according to you was the explanation

given by Arif?

o Watch Video Solution



https://dl.doubtnut.com/l/_eqnMOHwPZUUf
https://dl.doubtnut.com/l/_K0K6ToAKfGLc

17. Angad and Nalin were observing a building
having two different staircases. One slanting
and other vertically spiral. Angad was of the
opinion that a person using slanting staircase
will be doing more work against gravity but
Nalin  though otherwise. They started
quarrelling. Arif, their friend, explained and gave
entirely different view and pacified them.

(b) What appreciable values do you see in Arif ?

° View Text Solution



https://dl.doubtnut.com/l/_K0K6ToAKfGLc

18. Angad and Nalin were observing a building
having two different staircases. One slanting
and other vertically spiral. Angad was of the
opinion that a person using slanting staircase
will be doing more work against gravity but
Nalin  though otherwise. They started
quarrelling. Arif, their friend, explained and gave
entirely different view and pacified them.

(c ) Does it also follow with friction? why or why

not ?

° View Text Solution



https://dl.doubtnut.com/l/_rQO87SygjROS
https://dl.doubtnut.com/l/_4ETVH9G4GI8p

19. Prove that the velocity get interchange in
case of elastic collision of two objects of same

Mmass.

° Watch Video Solution

20. State work-energy theorem. The momentum
of a body of mass 5 kg is 500 kg - m - s *.Find

its kinetic energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_4ETVH9G4GI8p
https://dl.doubtnut.com/l/_sKBF5sqhwq6x

21. A light body and a heavy body have same
linear momentum . Which one has greater

kinetic energy ?

o Watch Video Solution

22, State and prove work-energy theorem.

o Watch Video Solution



https://dl.doubtnut.com/l/_npArQk0A2g8F
https://dl.doubtnut.com/l/_kKUdNAyBYUBp

23. State if the following statement is true of
false. Give reason for your answer"In an inelastic
collision, the final kinetic energy is always less

than the initial kinetic energy of the system.”

° Watch Video Solution

24. A ball of 0.1 makes an elastic collision with a
ball of unknown mass that is initially at rest. If
the 0.1 kg ball rebounds at one third of its

original speed, what is the mas of the other ball

?


https://dl.doubtnut.com/l/_yoMrZd4b87k9
https://dl.doubtnut.com/l/_Ih2lrRuNJbZx

° Watch Video Solution

25. The sign of work done by a force on a body
is important to understand . State carefully if
the following quantities are positive or
negative.

(@) work done by a man in lifting a bucket out of

a well by mass of a rope tied to the bucket .

° Watch Video Solution



https://dl.doubtnut.com/l/_Ih2lrRuNJbZx
https://dl.doubtnut.com/l/_vepjYLuEM7yP

26. The sign of work done by a force on a body
is important to understand . State carefully if
the following quantities are positive or
negative.

(b) work done by friction on a body sliding

down an inclined plane.

° Watch Video Solution

27.The sign of work done by a force on a body is
important to understand . State carefully if the

following quantities are positive or negative.


https://dl.doubtnut.com/l/_ug8eivdGBLh1
https://dl.doubtnut.com/l/_a4yrSB1DKLme

(c ) work done by an applied force on a body
moving on a rough horizontal plane with

uniform velocity.

° Watch Video Solution



https://dl.doubtnut.com/l/_a4yrSB1DKLme

