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Work, Energy and power

1. How is work done measured when, The force acts along the direction of

motion of the body

° Watch Video Solution

2. How is work done measured when, The force is inclined to the direction

of motion of the body?

° Watch Video Solution
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3. What is meant by positive work, negative work and zero work ?

[llustrate your answer with two examples of each type.

° Watch Video Solution

4, Write the dimensional formula of work.

° Watch Video Solution

5. Define absolute and gravitational units of force state relation between

them.

° Watch Video Solution

6. Write an expression for work done in terms of rectangular components

of force and displacement.
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7. A gardener pushes a lawn roller through a distance of 20 m. If he
applies a force of 20 kg wt in a direction inclined at 60° to the ground ,

find the work

o Watch Video Solution

8. A person is holding a bucket by applying a force of 10 N. He moves a
horizontal distance of 5 m and then climbs up a vertical distance of 10 m.

Find the total work done him.

o Watch Video Solution

9. A cyclist comes to a skidding stop in 10m. During this process, the force
on the cycle due to the road is 200N and is directly opposite to the

motion.


https://dl.doubtnut.com/l/_3GrI8IAnEuwR
https://dl.doubtnut.com/l/_p6t4gdpd5bPR
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a. How much work does the road do on the cycle?

b. How much work does the cycle do on the road?

° Watch Video Solution

10. A cyclist comes to a skidding stop in 10m. During this process, the
force on the cycle due to the road is 200N and is directly opposite to the
motion.

a. How much work does the road do on the cycle?

b. How much work does the cycle do on the road?

° Watch Video Solution

— N N ~
M. Aforce FF = 1 + 55 4 7Tk acts on a particle and displaces it through
? — 61 + 9k. Caldulate the work done if the force is in newton and

displacement in metre.

° Watch Video Solution



https://dl.doubtnut.com/l/_csEIJRxUcyLg
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12. A force F(yi + a:f), where K is a positive constant, acts on a
particle moving in the XY-Plane. Starting from the origin, the particle is
taken along the positive X-axis to a point (a,0) and then parallel to the y-
axis to the point (a,a). Calculate the total work done by the force on the

particle.

o Watch Video Solution

13. A uniform chain of length 2 m is kept on a table such that a length of
60 cm hangs freely from the edge of the table. The total mass of the
chain is 4 kg. What is the work done in pulling the entire chain on the

table?

o Watch Video Solution

14. Calculate the work done in raising a stone of mass 5 kg and specific

gravity 3, lying at the bed of a lake through a height of 5 m.

o Watch Video Solution



https://dl.doubtnut.com/l/_oLC0coMG01El
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15. A cluster of clouds at a height of 1000m above the earth burst and
enough rain fell to cover an area of 10°m? with a depth of 2cm. How
much work would have been done in raising water to the height of clouds

? Take g = 10m / s* and density of water 10°kg /m?.

o Watch Video Solution

16. A 2kg particle starts at the origin and moves along the positive x-axis.
The net force acting on it measured at intervals of 1 m: 27.9, 28.3, 30.9,
34.0, 34.5, 46.9, 48.2, 50.0, 63.5, 13.6, 12.2, 32.7, 46.6 and 27.0 (in newtons).

What is the total work done on the particle in this interval?

o Watch Video Solution

17. A body moves from point A to B under the action of a force, varying in

magnitude as shown in figure. Obtain the work done. Force is expressed


https://dl.doubtnut.com/l/_On2ANJPlKUZS
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in newton and displacement in meter.

o Watch Video Solution

18. A woman pushes a trunk on a railway platform which has a rough
surface. She applies a force of 100N over a distance of 10m. Thereafter,
she gets progressively tired and her applied force reduces linearly with
distance to 50N. The total distance through which trunk has been moved

is 20m. Plot the force applied by the woman and the frictional force,


https://dl.doubtnut.com/l/_zksC4kfXKh6d
https://dl.doubtnut.com/l/_tn1j0tTAL68F

which is 50N against the distance. Calculat the work done by the two

forces over 20m.

° Watch Video Solution

19. A particle moves along the X-axis from x=0 to x=5 m under the
influence of a force given by F = 7 — 2z + 3z%. Find the work done in

the process.

° Watch Video Solution

20. Define the term energy. What are its units and dimensions? Name the

different forms of energy.

° Watch Video Solution

21. (a) What is mechanical energy ? (b) What is electromagnetic energy ?

° Watch Video Solution
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22. Define kinetic energy. Give some examples of bodies possessing kinetic

energy.

° Watch Video Solution

23. What do you mean by kinetic energy ? Derive an expression for the

kinetic energy of an object of mass m moving with velocity, v.

° Watch Video Solution

24. WORK ENERGY THEOREM

° Watch Video Solution

25. WORK ENERGY THEOREM

° Watch Video Solution
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26. A toy rocket of mass 0.1 kg hass a small fuel of mass 0.02 kg, which it
burns out in 3s. Starting from rest on a horizontal smooth track, it gets a
speed of 20ms ! after the fuel is burnt out. What is the approcimate
thrust of the rocket ? What is the energy content per unit mass of the

fuel ? (Ignore the small mass variation of teh rocket during fuel burning).

o Watch Video Solution

27. A bullet weighing 10 g is fired with a velocity of 800ms . After

passing through a mud wall 1 m thick, its velocity decreases to 100ms ~_.

Find the average resistance offered by the mud wall.

o Watch Video Solution

28. A shot travelling at the rate of 100ms ~! is just able to pierce a plank

4 cm thick. What velocity is required to just pierce a plank 9 cm thick ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Oy1D7AvxeWR1
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29. In a ballistics demonstration, a police officer fires a bullet mass 50.0g
with speed 200ms ! on soft plywood of thickness 2.00cm. The bullet
emerges only with 10 % of its initial kinetic energy. What is the emergent

speed of the bullet ?

o Watch Video Solution

30. It is well known that a rain drop falls under the influence of the
downward gravitational force and the opposing resistive force. The latter
is known to be proportional to the speed of the drop, but is otherwise
undetermined. Consider a drop of mass 1.0g falling from a height of
1.00km. It hits the ground with a speed of 50.0ms ~! (a) What is the work
done by the gravitational force ? (b) What is the work done by the

unknown resistive force ?

o Watch Video Solution



https://dl.doubtnut.com/l/_v7siJoULD9Og
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31. A block of mass m = 1kg moving on a horizontal surface with speed
v; = 2ms ! enters a rough patch ranging from £0.10m — = = 2.01m.
The retarding force F,. on the block in this range ins inversely
proportional to x over this range
F.= — ;for().l <z < 2.0lm
= 0for < 0.1m and x > 2.01lm where k = 0.5J. What is the final K.E.

and speed vy of the block as it crosses the patch?

o Watch Video Solution

32. Two identical 5 kg blocks are moving with same speed of 2m /s
towards eachother along a frictionless horizontal surface. The two blocks
collide, stick together and come to rest. Consider the two blocks as a

system. Caluculate work done by (i) external forces (ii) internal forces.

o Watch Video Solution



https://dl.doubtnut.com/l/_qna6mSUk3bnW
https://dl.doubtnut.com/l/_n0f9Neb6swlW

33. Two identical 5 kg blocks are moving with same speed of 2m /s
towards eachother along a frictionless horizontal surface. The two blocks
collide, stick together and come to rest. Consider the two blocks as a

system. Caluculate work done by (i) external forces (ii) internal forces.

° Watch Video Solution

34. If the linear momentum of a body increases by 20%, what will be the

% increase in the kinetic energy of the body ?

° Watch Video Solution

35. If the kinetic energy of kinetic energy of a body increases by 300%, by

what % will the linear momentum of the body rease ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GKFBDXh4dMyS
https://dl.doubtnut.com/l/_3P5WUnquWXzg
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36. A body of mass 0.3kg is taken up an inclined plane of length 10m and
height 5m, and then allowed to slide down to the bottom again. The
coefficient of friction between the body and the plane is 0.15.

What is the

(a) work done by the gravitational force over the round trip ?

(b) work done by the applied force on the upward journey ?

(c) work done by the frictional force over the round trip,

(d)kinetic energy of the body at the end of the trip ?

o Watch Video Solution

37. A body of mass 0.3kg is taken up an inclined plane of length 10m and
height 5m, and then allowed to slide down to the bottom again. The
coefficient of friction between the body and the plane is 0.15.

What is the

(a) work done by the gravitational force over the round trip ?

(b) work done by the applied force on the upward journey ?


https://dl.doubtnut.com/l/_bTlXQ4QpjlLN
https://dl.doubtnut.com/l/_exYzhrPnGnHV

(c) work done by the frictional force over the round trip ,

(d)kinetic energy of the body at the end of the trip ?

o Watch Video Solution

38. A body of mass 0.3kg is taken up an inclined plane of length 10m and
height 5m, and then allowed to slide down to the bottom again. The
coefficient of friction between the body and the plane is 0.15.

What is the

(a) work done by the gravitational force over the round trip ?

(b) work done by the applied force on the upward journey ?

(c) work done by the frictional force over the round trip ,

(d)kinetic energy of the body at the end of the trip ?

o Watch Video Solution

39. A body of mass 0.3 kg is taken up an inclined plane to length 10 m and

height 5 m, and then allowed to slide down to the bottom again. The


https://dl.doubtnut.com/l/_exYzhrPnGnHV
https://dl.doubtnut.com/l/_BAyAXWEpOwic
https://dl.doubtnut.com/l/_uSffxneQqHdP

coefficient of friction between the body and the plane is 0.15. What is the

kinetic energy of the body at the end of the trip?

° Watch Video Solution

40. What is meant by the term potential energy ? Give its two examples.

° Watch Video Solution

41. Mention some common types of petential energy?

° Watch Video Solution

42. What do you mean by gravitational potential energy ? Derive an
expression for the gravitational potential energy of an object raised to a

height h .

° Watch Video Solution
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43. CONSERVATIVE FORCES

° Watch Video Solution

44. Explain qualitatively that how is the gravitational force a conservative

force?

° Watch Video Solution

45. What are conservative and non-conservative forces, explain with

examples. Mention some of their properties.

° Watch Video Solution

46. Define potential energy in context with a conservative force. How can
these two quantities be determined from each other ? Write the

necessary relations?

| e |
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I & Watch Video Solution ]

47.Show analytically that gravitational force is a conservative force.

° Watch Video Solution

48. STATEMENT-1 : Mechanical energy is the sum of macroscopic kinetic &
potential energies.
STATEMENT-2 : Mechanical energy is that part of total energy which

always remain conserved.

° Watch Video Solution

49, CONSERVATIVE FORCES

° Watch Video Solution



https://dl.doubtnut.com/l/_QgkdkbjDDmHF
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50. Show that the total mechanical energy of a freely falling body remains

constant throughout its fall?

° Watch Video Solution

51. A vehicle of mass 15 quintal climbs up a hill 200m high. It then moves
on a level road with a speed of 30ms ~!. Calculate the potential energy
gained by it and its total mechanical energy while running on the top of

the hill.

° Watch Video Solution

52. Calculate the velocity of the bob of a simple pendulum at its mean
position if it is able to rise to a vertical height of 10 cm. Take

g = 9.8ms 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_4fztFhD6mcIQ
https://dl.doubtnut.com/l/_LHT2467GDYmn
https://dl.doubtnut.com/l/_t1jjwGoGzQFC
https://dl.doubtnut.com/l/_bajlou9JlH4S

53. A girl of mass 40 kg sits in a swing formed by a rope of 6 m length. A
person pulls the swing to a side so that the rope makies an angle of 60°

with the vertical. What is the gain in potential energy of the girl ?

o Watch Video Solution

54. How high must a body be lifted to gain an amount of potential energy

equal to the kinetic energy it has when moving at speed 20ms~'? The

value of acceleration due to gravity at a pleace is g = 9.8ms 2.

o Watch Video Solution

55.The string of a pendulum is 2.0m long. The bob is pulled sideways so
that the string becomes horizontal and then the bob is released. What is
the speed with which the bob arrives at the lowest point ? Assume theat
10% of initial energy is dissipated against air resistance. Take

g=10m /s’

o Watch Video Solution



https://dl.doubtnut.com/l/_bajlou9JlH4S
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56. A ball bounce of 80 % of its original height . What fraction of its

mechanical energy is lost in each bounce ?

o Watch Video Solution

57. A ball at rest is dropped from a height of 12m. It loses 25% of its
kinetic energy in striking the ground, find the height to which it bounces.

How do you account for the loss in kinetic energy ?

o Watch Video Solution

58. A bob of mass m is suspended by a light string of length L. It is
imparted a horizontal velocity v, at the lowest point a such that it
completes a semi-circular trajectory in the vertical plane with the string

becoming slack only on reaching the topmost poin, C. This is shown in


https://dl.doubtnut.com/l/_ZjSf3st8Iq66
https://dl.doubtnut.com/l/_Ld4nndyycsxU
https://dl.doubtnut.com/l/_6FpdQSaCnhXj
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Figure. Obtain an expression for v,

° Watch Video Solution

59. A bob of mass m is suspended by a light string of length L. It is

imparted a horizontal velocity vp at the lowest point A such that it


https://dl.doubtnut.com/l/_FzZqF6ruRKT9
https://dl.doubtnut.com/l/_G1BwB4YYagPX

completes a semi-circular trajectory in the vertical plane with the string
becoming slack on reaching the topmost point C, figure, Obtain an
expression for (i) vy (ii) the speeds at points B and C, (ii) the ration of
kinetic energies (K /K¢) at B and C.

Comment on the nature of the trajectory of the bob after it reahes the

poing C.

o Watch Video Solution



https://dl.doubtnut.com/l/_G1BwB4YYagPX

60. A bob of mass m is suspended by a light string of length L. It is
imparted a horizontal velocity vp at the lowest point A such that it
completes a semi-circular trajectory in the vertical plane with the string
becoming slack on reaching the topmost point C, figure, Obtain an
expression for (i) vo (ii) the speeds at points B and C, (ii) the ration of
kinetic energies (Kp/K¢) at B and C.

Comment on the nature of the trajectory of the bob after it reahes the


https://dl.doubtnut.com/l/_G1BwB4YYagPX
https://dl.doubtnut.com/l/_4sYCTqTI8nzu

poing C.

o Watch Video Solution

61. A ball falls under gravity from a height of 10 m with an initial
downward velocity u. It collides with the ground, losses 50% of its energy

in collision and then rises back to the same height. The initial velocity u is


https://dl.doubtnut.com/l/_4sYCTqTI8nzu
https://dl.doubtnut.com/l/_BVULlRROuDwj

° Watch Video Solution

62. Show that the elastic force of a spring is a conservative forcce. Hence

write an expression for the petenial energy of an elastic stretched

spriing.

° Watch Video Solution

63. Draw a plot of spring force F; and displacement x. Hence find an

expresion for the PEE. of an elatic stretched spring,

° Watch Video Solution

64. Two springs have force constants k; and ky(k; > ks). On which
spring is more work done, if (i) they are stretched by the same force and

(ii) they are stretched by the same amount ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BVULlRROuDwj
https://dl.doubtnut.com/l/_avur3fuxHPed
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65. Two springs have force constants k; and ks(k; > ko). On which
spring is more work done, if (i) they are stretched by the same force and

(i) they are stretched by the same amount ?

o Watch Video Solution

66. The length of a steel wire increases by 0 - 5¢m , when it is loaded with
a weight of 5 - Okg. Calculate force constant of the wire and workdown in

stretching the wire. Take g = 10ms .

o Watch Video Solution

67.The length of a steel wire increases by 0 - 5¢m , when it is loaded with
a weight of 5 - Okg. Calculate force constant of the wire and workdown in

stretching the wire. Take g = 10ms .

o Watch Video Solution
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68. The potential energy of a certain spring when stretched through a
distance 'S' is 10 joule. The amount of work (in joule) that must be done

on this spring to stretch it through an additional distance 'S' will be

o Watch Video Solution

69. To stimulat car accidents, the auto manufacturers study the collisions
of moving cars with mounted springs of different spring constants.
Consider a typical simulation with a car of mass 1000kg moving with a
speed of 18.0km /h on a smooth road and colliding with a horizontally
mounted spring of spring constant 6.25 X 103Nm 1. What is the

maximum compression of the spring?

o Watch Video Solution

70. A spring of force constant 24N /m is resting on a frictionless

horizontal surface. A force of 10N is applied on the block of mss 4kg at


https://dl.doubtnut.com/l/_0YmDdCqwegyT
https://dl.doubtnut.com/l/_ZdwKMkNNFeXr
https://dl.doubtnut.com/l/_dW4iAkcXZYJN

one end of the spring. What is the speed of the block when it has been

moved through a distance of 0.5 m ?

° Watch Video Solution

71. A ball of mass m is dropped from a height h on a platform fixed at the
top of a vertical spring, as shown in figure. The platform is depressed by a

distance x. What is the spring constant k?

° Watch Video Solution



https://dl.doubtnut.com/l/_dW4iAkcXZYJN
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72. A block of mass 2 kg initially at rest is dropped from a height of 1m
into a vertical spring having force constant 490Nm ~!. Calculate the

maximum distance through which the spring will be compressed.

° Watch Video Solution

73. Describe the verious forms of energy?

° Watch Video Solution

74. What is Einstein's mass-energy equivvalence? Mention some of its

practical applications?

o Watch Video Solution

75. State and explain the principle of conservation of energy?

o Watch Video Solution
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76. The energy required to break one bond in DNA is 10 ~2°J. This value in

eV is nearly:

° Watch Video Solution

77.Express (a) the energy required to break one bond in DNA (10~ °.J) in
eVv.
(b) the kinetic energy of an air molecule (10_21J) in eV.

(c) the daily intake of a human adult (107J) in kilocalories.

° Watch Video Solution

78. Express (a) the energy required to break one bond in DNA (10~ °.J) in
eVv.
(b) the kinetic energy of an air molecule (10_21J) in eV.

(c) the daily intake of a human adult (107J) in kilocalories.

° Watch Video Solution



https://dl.doubtnut.com/l/_uGJvjNjdFcAA
https://dl.doubtnut.com/l/_GNxLaTIU9Tfx
https://dl.doubtnut.com/l/_2b9N5inkOLpE

79. How much mass is converted into tenergy per day in a nuclear power

plant operated at 107 kw?

° Watch Video Solution

80. If 1000kg of water is heated from 0°C to 100°C, calculate the

increase in mass of water.

° Watch Video Solution

81. Calculate the energy in MeV equivalent to the rest mass of an electron
. Given that the rest mass of an electron , m = 9.1 x 10_31kg,

1MeV = 1.6 x 10~ 3J and speed of light , ¢ = 3 x 10*ms 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_WGAZzIOz9BpC
https://dl.doubtnut.com/l/_HKSn8KG74Ql3
https://dl.doubtnut.com/l/_XWTRPWjQX7N2

82. Extimate the amount of energy released in the following nuclear

2 2 3 1 2
fusion reaction. 1H + 1H — 2He + On Given mass of 1H = 2.0141

3 1
amu, mass of 2He = 3.0160 amu, mass of On = 1.0087 amu and 1 amu =

1.661 x 10~ 2"kg. Express your answer in units of MeV?

o Watch Video Solution

83. When slow neutrons are incident on a target containing 23U, a
92
possible fission reaction is

235 [ 4 ]

In — 41 Bg + 92 Kr + 3in
92 0 56 36

Estimate the amount of energy released using the following data Given,
mass of 255325 U = 235.04ap, mass of .é n = 1.0087au, mass of
15;461 Ba = 140.91au, mass of gz Kr = 91.926au, and energy equivalent to

1T amu=931 MeV.

o Watch Video Solution



https://dl.doubtnut.com/l/_Go0uY4vKhOlA
https://dl.doubtnut.com/l/_4IOG3fzd5s6B

84. Define the term power. Is it a scalar or vector quantity? Give its

dimensions and units.

° Watch Video Solution

85. Define instantaneous power. Express it as the scalar product of force

and velocity vectors.

° Watch Video Solution

86. Of which physical quantity is the unit kilowatt hour? Define one

kilowatt hour. Express it in joules.

° Watch Video Solution

87. A man weighing 60 kg climbs up a staircase carrying a load of 20 kg on

his head. The stair case has 20 steps each of height 0.2 m. If he takes 10 s


https://dl.doubtnut.com/l/_9eZbcc4qKmxN
https://dl.doubtnut.com/l/_I9Cwk5Kk63s9
https://dl.doubtnut.com/l/_LOyUaZTqwmBJ
https://dl.doubtnut.com/l/_FNe30VNQ6Xl6

to climb find his power

o Watch Video Solution

88. A car of mass 2000kg is lifted up a distance of 30m by a crane in 1
minute . A second crane does the same job in 2 minues. Do the cranes
consume the same or different amounts of fuel ? What is the power

supplied by each crane ? Neglect power disspation against friction.

o Watch Video Solution

89. The human heart discharges 75ml of blood at each beat against a
pressure of 0.Im of Hg. Calculate the power of the heart assuming that
the pulse frequency is 80 beats per minute. Given, density of mercury

= 13.6 x 10°kg/m?

o Watch Video Solution



https://dl.doubtnut.com/l/_FNe30VNQ6Xl6
https://dl.doubtnut.com/l/_hIsGI48IMgc0
https://dl.doubtnut.com/l/_Am5MfZpLzSYz

90. An electric motor is used to lift an elevator and its load (total mass
1500kg) to a height of 20m. The time taken for the job is 20s. What work
is done ? What is the rate at which work is done. If efficiency of the motor

is 75 % , at which rate is the energy supplied to the motor?

° Watch Video Solution

91. Calculate the horse power of a man who can chew ice at the rate of
60g min . !. Given J =4.2Jcal ! and altent heat of ice

= 80calg !, 1hp = T46W.

° Watch Video Solution

92. A machine gun fires 60 bullets per minute with a velocity of 700ms -1

If each bullet has a mass of 50g, find the power of the gun.

° Watch Video Solution



https://dl.doubtnut.com/l/_WHfQ19x47Cz8
https://dl.doubtnut.com/l/_mji3T0E6UWKu
https://dl.doubtnut.com/l/_IDuoYv34Gv0E
https://dl.doubtnut.com/l/_6yV2NeK5Kqi0

93. An elevator can carry a maximum load of 1800kg (elevator +
passengers) is moving up with a constant speed of 2ms ~'. The friction
force opposite the motion is 4000/N.What is minimum power delivered by

the motor to the elevator?

° Watch Video Solution

94. A well 20m deep and 3m is diameter contains water to a dept of 14m.

How long will a 5hp engine take to empty it ?

° Watch Video Solution

95. The turbine pits at Niagra Falls are 50m deep. The average horse
power develop is 5000. If the efficiency of the generator 85 % , how much

water passes through the turbine per minute ? Take g = 10m / s2.

° Watch Video Solution



https://dl.doubtnut.com/l/_6yV2NeK5Kqi0
https://dl.doubtnut.com/l/_mrWPjDW6gTJZ
https://dl.doubtnut.com/l/_8mAmpZpyURwT

96. A man cycles up a hill whose slope is 1 in 20 with a velocity of
6.4kmh ! along the hill. The weight of the man and the cycle is 98kg.

What work per minute is the man doing ? What is his horse power ?

° Watch Video Solution

97. In elastic collision,

° Watch Video Solution

98. In an inelastic collision

° Watch Video Solution

99. Which of the following is not a perfectly inelastic collision

° Watch Video Solution



https://dl.doubtnut.com/l/_NmpFyY65bMc1
https://dl.doubtnut.com/l/_tVHgzSRw5ZWG
https://dl.doubtnut.com/l/_40IfCIflc1vg
https://dl.doubtnut.com/l/_4Q2dJ74U8AyS
https://dl.doubtnut.com/l/_csIFSNWYCNEB

100. Define the terms : head- on collision and oblique collision

° Watch Video Solution

101. Give important characteristics and examples of different types of

collisions.

° Watch Video Solution

102. Show that total linear momentum is conserved in all collisions.

° Watch Video Solution

103. What is a perfectly inelastic collision? Show that kinetic energy is

invariably lost in such a collision.

° Watch Video Solution



https://dl.doubtnut.com/l/_csIFSNWYCNEB
https://dl.doubtnut.com/l/_5IxXxx9knesp
https://dl.doubtnut.com/l/_pTjk2wRpLR7X
https://dl.doubtnut.com/l/_6rqybfoL7wg9
https://dl.doubtnut.com/l/_YDnnGfA4Qhft

104. Discuss elastic collision in two dimensions. What are the conditions

of glancing collision

° Watch Video Solution

105. Discuss elastic collision in two dimensions. What are the conditions

of head - on collision?

° Watch Video Solution

= A N
106. A force F = (7i+6j)N acting on a body, produces a

: — - . :
displacement s = (6 j + 5k )m.Work done by the force is

o Watch Video Solution

107. COEFFICIENT OF RESTITUTION

o Watch Video Solution



https://dl.doubtnut.com/l/_YDnnGfA4Qhft
https://dl.doubtnut.com/l/_HimGH3z1wIKi
https://dl.doubtnut.com/l/_fxca0I1fhK25
https://dl.doubtnut.com/l/_vpOOcyKIjXCG

108. Two bodies of masses 5 kg and 3 kg moving in the same direction

1 1

along the same straingh line with velocities 5ms™ " and 3ms™
respectively suffer one-dimensional elastic collision . Find their velocities

after the collision .

o Watch Video Solution

109. A 10 kg ball and 20 kg ball approach each other with velocities
20ms ' and 10ms ™' respectively . What are their velocities after

collision if the collision is perfectly elastic ?

o Watch Video Solution

110. Two ball bearings of mass m each moving in opposite directions with
each speeds v collide head on with each other . Predict the outcome of

the collision , assuming it to the perfectly elastic.

o Watch Video Solution



https://dl.doubtnut.com/l/_pq8eAKj40cVj
https://dl.doubtnut.com/l/_xe8vqS1pSNcb
https://dl.doubtnut.com/l/_hqIcA696NFAA

111. A railway carriage of mass 9000kg moving with a speed of 36kmh !
collides with a stationary carriage of the same mass. After the collision,
the two get coupled and move together. What is this common speed ?

What type of collision is this?

o Watch Video Solution

112. What percentage of kinetic energy of a moving particle is transferred
to a stationary particle, when moving particle strikes with a stationary

particle of mass, 9 times in mass

o Watch Video Solution

113. What percentage of K. E. of a moving particle is transferred to a
stationary particle, when moving particle strikes with a stationary particle

1
of mass (a) 19 times in mass (b) equal in mass (c) o th of its mass ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_hqIcA696NFAA
https://dl.doubtnut.com/l/_AvjPD4A6JzNz
https://dl.doubtnut.com/l/_qOquCmAdZnd6
https://dl.doubtnut.com/l/_LwYd5hbhGYr8

114. What percentage of K. E. of a moving particle is transferred to a
stationary particle, when moving particle strikes with a stationary particle

1
of mass (a) 19 times in mass (b) equal in mass (c) o th of its mass ?

o Watch Video Solution

115. In a nuclear reactor, a neutron of high speed ( ~ 1O7ms*1) must be

slowed down to 10°ms !

so that it can have a high probality of
interacting with isotipe _ 92U%%° and causing it to fission. Show that a
neutron can lose most of its K.E. in an elastic collision with a light nuclei
like deuterium or carbon which has a mass of only a fewe times the

neutron mass. The material making up the light nuclei usually heavy

water (D-0O) or graphite is called modertaor.

o Watch Video Solution



https://dl.doubtnut.com/l/_LwYd5hbhGYr8
https://dl.doubtnut.com/l/_ARe4f2lO4aE7
https://dl.doubtnut.com/l/_fudJZN6SJmv2

116. A ball is droped to the ground from a height of 2 m . The coefficient

of restitution is 0.6. To what height will the ball rebound?

° Watch Video Solution

117. A ball is dropped vertically from a height of 3.6 m. It rebounds from a
horizontal surface to a height of 1.6 m . Find the coefficient of restitution

of the material of the ball.

° Watch Video Solution

118. A ball is dropped from a heigth H. It rebounds from the ground a
number of times. If coefficient is e, to what height does it go after nth

rebounding ?

° Watch Video Solution



https://dl.doubtnut.com/l/_SfCEQZIHK6G4
https://dl.doubtnut.com/l/_UJ3ZieWnIxJu
https://dl.doubtnut.com/l/_dnO0VW8a9Mqs

119. Sphere A of mass 'm' moving with a constant velocity u hits another
stationary sphere B of the same mass. If e is the co-efficient of restitution,

then ratio of velocities of the two spheres v 4 : vg after collision will be :

o Watch Video Solution

120. A ball moving with a speed of 9ms ! strikes an identical ball such
that after the collision the direction of each ball makes and angle 30°
with the original line of motion. Find the speeds of the two balls after the

collision.

o Watch Video Solution

121. A ball moving on a horizontal frictionless plane hits an identical ball
at rest with a velocity of 0.5m /s. If the collision is elastic, calculate the
speed imparted to the target ball, if the speed of projectile after the
collision is 30cm / s. Show that the two balls will move at right angles to

eachother, after the collision.


https://dl.doubtnut.com/l/_g788ZvNM9aNl
https://dl.doubtnut.com/l/_0yJOJ48xZXvv
https://dl.doubtnut.com/l/_DUlmAtT41JKi

° Watch Video Solution

122. Consider the collision depicted in Figure, to be between two billiard
balls with equal masses m; = my. The first ball is called the cue and the
second ball is called the target. The billiard player wants to sink the
target ball in a corner pocket, which is at an angle 8, = ¢ = 37°. Assume
that the collision is elastic and that friction and rotational motion are not

important. Obtain 6; = 6.

° Watch Video Solution

123. A nucleus of radium (.88 Ra226)
decays to .gg Rn*??

by emisson of a — particle (.2 He4) of energy 4.8MeV. If meass of
s Rn®? = 222.0a. m.u mass of ., He* is 4.003 a.mu. and mass of

gs Ra’®® is 226.00826 a.m.u., then calculate the recoil energy of the

daughter nucleus. Take 1a. m. u. = 931MeV

° Watch Video Solution



https://dl.doubtnut.com/l/_DUlmAtT41JKi
https://dl.doubtnut.com/l/_kVQzfqC4AcFQ
https://dl.doubtnut.com/l/_JOvVpeBZa0Uc

124. The iron Fe?" nucleus emits a y-axis of energy 14.4KeV. If mass of
nucleus is 56.935u, calculate the recoil energy of the nucleus. Take

lu = 1.66 x 10~ 2"kg.

° Watch Video Solution

125. A force acts perpendicular to the direction of motion of a body. What

is work done?

° Watch Video Solution

126. A body is moving at constant speed over a frictionless surface. What

is the work done by the weight?

° Watch Video Solution



https://dl.doubtnut.com/l/_JOvVpeBZa0Uc
https://dl.doubtnut.com/l/_PxYD1f0GB1xP
https://dl.doubtnut.com/l/_bBg4UCj32bp2
https://dl.doubtnut.com/l/_VTSfeq4z8s82

127. The Earth moving round the sun in a circular orbit is acted upon by a
force and hence work must be done on the Earth by the force. Do you

agree with this statement ?

° Watch Video Solution

128. A body is moving along a circular path. How much work is done by

the centripetal force?

° Watch Video Solution

129. Why is the work done by a centripetal force equal to zero?

° Watch Video Solution

130. A body of mass m is moving in a circle of radius r with a constant

2
speed v, The force on the body is —— and is directed towards the centre
r


https://dl.doubtnut.com/l/_fFa3EhjNZpjb
https://dl.doubtnut.com/l/_fDOi9lqRGD5F
https://dl.doubtnut.com/l/_CeCwMCYW91Tn
https://dl.doubtnut.com/l/_ZhXC8TeELWh8

what is the work done by the from in moving the body over half the

circumference of the circle?

° Watch Video Solution

131.1s it possible that an object is in the state of accelerated motion due
to external force acting on it, but no work is being done by the force.

Explain it with as example.

° Watch Video Solution

132. How much work is done by a coolie walking on a horizontal platform

with a load on his head?

° Watch Video Solution

133. A porter moving vertically up the staris with a suitacase on his head

does work. Why?



https://dl.doubtnut.com/l/_ZhXC8TeELWh8
https://dl.doubtnut.com/l/_6vXtMrZ3KFVC
https://dl.doubtnut.com/l/_uWxcvMUjFWo4
https://dl.doubtnut.com/l/_2twvnTJmqg41

| ° Watch Video Solution

134. In a tug of war, one team is giving way to other. What work is being

done and by whom?

° Watch Video Solution

135. A amn rowing a boat upstream is at rest with respect to shore. (a) Is
he doing any work ? (b) If he stope rowing and moves down with the

stream, is any work being done on him ?

° Watch Video Solution

136. Mountain roads rarely go straight up the slope, but wind up

gradually. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_2twvnTJmqg41
https://dl.doubtnut.com/l/_OaxfkTv03Ixn
https://dl.doubtnut.com/l/_X5hxCMAw3zf0
https://dl.doubtnut.com/l/_sU8G7bBHSDiR
https://dl.doubtnut.com/l/_ZeP41wEBZB7A

137. What sort of energy is associated with a bird flying in air ?

° Watch Video Solution

138. When an arrow is shot from a bow, it has kinetic energy. From where

does it get the kinetic energy ?

° Watch Video Solution

139. Can a body have energy without having momentum ?

° Watch Video Solution

140. Can a body have momentum without energy?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZeP41wEBZB7A
https://dl.doubtnut.com/l/_1cS1ehzkJRHG
https://dl.doubtnut.com/l/_MBjdG9puRzvj
https://dl.doubtnut.com/l/_LCYcrOUMdKLz

141. A light body and a heavy body have same linear momentum. Which

one has a greater kinetic energy ?

° Watch Video Solution

142. Two bodies of unequal masses have same linear momentum. Which

one has greater KE. ?

° Watch Video Solution

143. A light body and a heavy body have the same kinetic energy. Which

one will have a greater linear momentum ?

° Watch Video Solution

144. How does the kinetic energy of a body change if is momentum is

doubled?

| e |


https://dl.doubtnut.com/l/_okPyfigOU8qz
https://dl.doubtnut.com/l/_lBU6I4AXC7Cu
https://dl.doubtnut.com/l/_PAcZKNItreIX
https://dl.doubtnut.com/l/_9vUNWCkrqiCr

| &J Watch Video Solution I

145. Two bodies of masses m; and my have the same linear momentum.

What is the ratio of their kinetic energies?

° Watch Video Solution

146. Two bodies of masses m; and my have equal kinetic energies. What

is the ratio of their linear momenta?

° Watch Video Solution

147. Can there be a situation in which E-u < 0?

° Watch Video Solution

148. Can the overall energy of a body be negative?

. I


https://dl.doubtnut.com/l/_9vUNWCkrqiCr
https://dl.doubtnut.com/l/_QdT0dBc8EUe5
https://dl.doubtnut.com/l/_NqkHgzLgNKGu
https://dl.doubtnut.com/l/_uUDN9f968Dvb
https://dl.doubtnut.com/l/_mgYkzY92IASg

| ¥ Vvatch Video Solution J

149. Does potential energy of a spring decrease / increase when it is

compressed or stretched ?

° Watch Video Solution

150. One end of a spring is rigidly fixed. A block attached to the free end
of the spring is pulled through a distance x(. On releasing the block, its

amplitude of motion cannot exceed £+ z,. Why?

° Watch Video Solution

151. Springs Aand B are identical except that A is stiffer than B. In which
spring more work is done if(a) both are stretched by same amount ? (b)

both are stretched by the same force ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mgYkzY92IASg
https://dl.doubtnut.com/l/_BKfzreKEAxvP
https://dl.doubtnut.com/l/_rNN4o6WKvP1F
https://dl.doubtnut.com/l/_7U07FO5YnL0m

152. Springs Aand B are identical except that A is stiffer than B. In which
spring more work is done if(a) both are stretched by same amount ? (b)

both are stretched by the same force ?

° Watch Video Solution

153. Out of kilowatt hour and electron volt, which is bigger unit of energy

and by what factor?

° Watch Video Solution

154. Assertion : Water at the foot of the water fall is always at different
temperature from that at the top. Reason : The potential energy of water

at the top is converted into heat energy during falling.

° Watch Video Solution



https://dl.doubtnut.com/l/_PZGX8aDKivHv
https://dl.doubtnut.com/l/_11YStKDYaoP5
https://dl.doubtnut.com/l/_fccrW45g08SA

155. Assertion : A work done in moving a body over a closed loop is zero
for every force in nature. Reason : Work done does not depend on nature

of force.

° Watch Video Solution

156. What are central forces? Are they conservative in nature?

° Watch Video Solution

157. When is the exchange of energy maximum during an elastic collision?

° Watch Video Solution

158. Is whol of the kinetic energy lost in any perfectly inelastic collision?

° Watch Video Solution



https://dl.doubtnut.com/l/_OsuYQKSJlO2Q
https://dl.doubtnut.com/l/_e2aYm1TCuIdA
https://dl.doubtnut.com/l/_ZdLXIGIbzghe
https://dl.doubtnut.com/l/_rdGQNWKDb3kD
https://dl.doubtnut.com/l/_N4b7LmC8eFhv

159. Can you associate potential energy with a non conservative force ?

° Watch Video Solution

160. Two bodies moving towards each other collide and move away in
opposite directions. There is some rise of temperature of the bodies in
the process. Explain the reason for the rise of temperature and state

what type of collision is it.

° Watch Video Solution

161. A spark is produced when two stones strike against each other. Why?

° Watch Video Solution

162. A lorry and a car moving with the same kinetic energy are brought to

rest by the application of brakes which provides equal retarding forces.


https://dl.doubtnut.com/l/_N4b7LmC8eFhv
https://dl.doubtnut.com/l/_niZgZhsyfZKg
https://dl.doubtnut.com/l/_YEh8pmSsdF6d
https://dl.doubtnut.com/l/_frQRy1ReIidq

Which of them will come to rest in a shorter distance?

° Watch Video Solution

163. A truck and a car are moving with the same KE. on a straight road.
Their engines are simultaneously switched off. Which one will stop at a

lesser distance ?

° Watch Video Solution

164. A rocket explodes in mid air. What happens to its total momentum

and total KE?

° Watch Video Solution

165. A rocket explodes in mid air. What happens to its total momentum

and total KE?

° Watch Video Solution



https://dl.doubtnut.com/l/_frQRy1ReIidq
https://dl.doubtnut.com/l/_6BmPGMjJTMFN
https://dl.doubtnut.com/l/_Vee0VVqrsBFq
https://dl.doubtnut.com/l/_FpL3cQO3JeWd

166. The velocity of an aeroplane is made twice (a) What will happen to
the momentum? Will the momentum remain conserved? (b) What will

happen to the K.E.? Will the energy remain conserved ?

o Watch Video Solution

167. The velocity of an aeroplane is made twice (a) What will happen to
the momentum? Will the momentum remain conserved? (b) What will

happen to the K.E.? Will the energy remain conserved ?

o Watch Video Solution

168. A uniform rectangular parallelopiped of mass m having sides, |, 2| and
41 is placed in turn on each of its three sides on a horizontal surface.
What is the potential energy of the parallelopiped in the three positions

? Which position is most stable?

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_FpL3cQO3JeWd
https://dl.doubtnut.com/l/_gdeGnBUr2VTV
https://dl.doubtnut.com/l/_4PIxHjQPUFN5
https://dl.doubtnut.com/l/_qF1y1ilH2fC2
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169. What happens to the potential energy of a body when its height is

doubled ?

° Watch Video Solution

170. What happens to electrostatic potential energy of a two electron

system, if one electrons brought towards another electron?

° Watch Video Solution

171. A particle is moving in a circular path of given radius with number of
rotations per second (i) constant (ii) decreasing (iii) increasing.

What happens to work done in the three cases?

° Watch Video Solution



https://dl.doubtnut.com/l/_qF1y1ilH2fC2
https://dl.doubtnut.com/l/_TfBsmWrRCzs9
https://dl.doubtnut.com/l/_Q7HcA77awbja
https://dl.doubtnut.com/l/_TAe3x9mxdTwz

172. A particle is moving in a circular path of given radius with number of
rotations per second (i) constant (ii) decreasing (iii) increasing.

What happens to work done in the three cases?

° Watch Video Solution

173. A particle is moving in a circular path of given radius with number of
rotations per second (i) constant (ii) decreasing (iii) increasing.

What happens to work done in the three cases?

° Watch Video Solution

174. Chemical, gravitational and nuclear energies are nothing but
potential energies for different types of forces in nature. Explain this

statement clearly with examples.

° Watch Video Solution



https://dl.doubtnut.com/l/_31eWdLTZ0puZ
https://dl.doubtnut.com/l/_tgvZMhDNER0w
https://dl.doubtnut.com/l/_jeTFBt8cJ2um
https://dl.doubtnut.com/l/_V0QNTbY33hd9

175. In a thermal station, coal is used for the generation of electricity.

Mention how energyh changes from one form to the other before it is

trnsformed into electrical energy?

° Watch Video Solution

176. Explain how fast moving neutrons can be quickly slowed down by

passing through water or heavy water?

° Watch Video Solution

177. The spring constant of the spring shown in the figure is 250Nm ~*.

Find the maximum compression of the spring?

5kg

=1
Smooth - 15 mis l—l—/-o—o_o-o_o-\—ﬂ-
surface \

o Watch Video Solution



https://dl.doubtnut.com/l/_V0QNTbY33hd9
https://dl.doubtnut.com/l/_Xf2uZD0rgsSA
https://dl.doubtnut.com/l/_LJ7Ubcptm7zR
https://dl.doubtnut.com/l/_JVdBCsXOFWCR

178. A body of a mass m moving with speed v collides elastically head on
with another body of mass m, initially at rest. Show that the moving body

will come to a stop after collision.

o Watch Video Solution

179. A body is moved along a straight line by a machine delivering
constant power . The distance moved by the body is time ¢ is proptional

to

o Watch Video Solution

180. Why a metal ball rebounds better than a rubber ball?

o Watch Video Solution

181. Throwinig mud on a wall is an example of perfectly inelastic collision.

Comment.



https://dl.doubtnut.com/l/_JVdBCsXOFWCR
https://dl.doubtnut.com/l/_UfgGmJ2mXakt
https://dl.doubtnut.com/l/_MHlNL7OPjPyG
https://dl.doubtnut.com/l/_PHzSMtWfrbcE

| o Watch Video Solution \

182. Nuclear fission and fusion reactions are examples of conversion of
mass into energy. Can we say that strictly speaking, mass is converted

into energy even in an exothermic chemical reaction?

o Watch Video Solution

183. What is the minimum energy released in the annhilation of an

electron positron pair?

o Watch Video Solution

184. The absolute value of potential energy (and therefore total energy )
has no physical significance. It is the difference of potential energies that
matters. One can, therefore, add or subtract a constant to the potential
energy (provided we do it to potential energy at every position for a

given force) without any change in the physical situation. By convention,


https://dl.doubtnut.com/l/_PHzSMtWfrbcE
https://dl.doubtnut.com/l/_E0rUR8mVP5M5
https://dl.doubtnut.com/l/_DmluSTBAoHua
https://dl.doubtnut.com/l/_cn4xkkf6pQQu

for forces which fall off to zero at large distances, the potential energy at
infinity is taken to be zero. With this choice, is the potential energy
positive or negaive for (a) electron bound state, (b) planet-satellite

system, (c) electron-electron system?

o Watch Video Solution

185. The absolute value of potential energy (and therefore total energy )
has no physical significance. It is the difference of potential energies that
matters. One can, therefore, add or subtract a constant to the potential
energy (provided we do it to potential energy at every position for a
given force) without any change in the physical situation. By convention,
for forces which fall off to zero at large distances, the potential energy at
infinity is taken to be zero. With this choice, is the potential energy
positive or negaive for (a) electron bound state, (b) planet-satellite

system, (c) electron-electron system?

o Watch Video Solution



https://dl.doubtnut.com/l/_cn4xkkf6pQQu
https://dl.doubtnut.com/l/_64nAAX1YfVxe
https://dl.doubtnut.com/l/_oJUvSQK3pOpy

186. The absolute value of potential energy (and therefore total energy )
has no physical significance. It is the difference of potential energies that
matters. One can, therefore, add or subtract a constant to the potential
energy (provided we do it to potential energy at every position for a
given force) without any change in the physical situation. By convention,
for forces which fall off to zero at large distances, the potential energy at
infinity is taken to be zero. With this choice, is the potential energy
positive or negaive for (a) electron bound state, (b) planet-satellite

system, (c) electron-electron system?

o Watch Video Solution

187. A locomotive of mass m starts moving so that its velocity varies
according to the law V' = a,/s, where a is a constant and s is the
distance covered. Find the total work done by all the forces acting on the

locomotive during the first t seconds after the beginning of motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_oJUvSQK3pOpy
https://dl.doubtnut.com/l/_m0ZFZMXWdU5J
https://dl.doubtnut.com/l/_aHNSE0dG1hDy

188. A particle of mass m is moving in a horizontal circle of radius r, under
a centripetal force equal to ( — K/rz), where k is a constant. The total

energy of the particle is -

o Watch Video Solution

189. An object of mass m is tied to a string of length [ and a variable force
F is applied on it which brings the string gradually at angle thit  with the

vertical. Find the work done by the force F’

o Watch Video Solution



https://dl.doubtnut.com/l/_aHNSE0dG1hDy
https://dl.doubtnut.com/l/_U93jQZxXcM0D
https://dl.doubtnut.com/l/_P26sm93Xcehp

190. A chain is held on a frictionless table with 1/n th of its length
hanging over the edge. If the chain has a length L and a mass M, how

much work is required to pull the hanging part back on the table?

o Watch Video Solution

191. A perosn decides to use his bath tub water to generate electric power
to run a 40W bulb. The bath tub is located at a height of 10m from the
ground and it holds 200 litres of water. He instals a water driven wheel
generator on the ground. At what rate should the water drain from the
bath tub to light the bulb? How long can he keep the bulb on, if bath tub

was full initially ? Efficiency of generator is 90 % . Take g = 9.8m / s*

o Watch Video Solution

192. A bullet of mass 0.01) kg and travelling at a speed of 500m /s strikes
a block of mass 2 kg which is suspended by a string of length 5m. The

cnetre of gravity of the block is found to rise a vertical distance of 0.1m,


https://dl.doubtnut.com/l/_P26sm93Xcehp
https://dl.doubtnut.com/l/_HLg5PcUebstl
https://dl.doubtnut.com/l/_BIxod5HZONcR

figure. What is the speed of the bullet after it emerges from the block ?

(9 =9.8m/s?).

o Watch Video Solution

193. A pendulum bob of mass 10~ kg is raised to a height 5 x 1072 m

and then released. At the bottom of its swing, it picks up a mass 10~ >kg.


https://dl.doubtnut.com/l/_BIxod5HZONcR
https://dl.doubtnut.com/l/_axiexsk4wJbI

To what height will the combined mass rise?

o Watch Video Solution

194. A particle of mass 1 g moving with a velocity 71 =31 — 2jms !

experiences a perfectly in elastic collision with another particle of mass 2

g and velocity 72 =47 — 6kms . The velocity of the particle is


https://dl.doubtnut.com/l/_axiexsk4wJbI
https://dl.doubtnut.com/l/_NJgn55y87jH4

° Watch Video Solution

195. A ball whose kinetic energy is E , is projected at an angle of 45( o ) to
the horizontal . The kinetic energy of the ball at the highest point of its

flight will be

° Watch Video Solution

196. A particle move in a straight line with retardation proportional to its
displacement its loss of kinectic energy for any displacement z is

proportional to

° Watch Video Solution

197. A body of mass m accelerates uniformly from rest to v; in time vy. As

a function of time t, the instantaneous power delivered to the body is

° Watch Video Solution



https://dl.doubtnut.com/l/_NJgn55y87jH4
https://dl.doubtnut.com/l/_IFw8bFBFr73X
https://dl.doubtnut.com/l/_RdvytNg6WqjT
https://dl.doubtnut.com/l/_vleO5XzAx0Ue

198. Show that coefficient of restitution for one dimensional elastic

collision is equal to one?

o Watch Video Solution

199. The sign of work done by a force is important to understant. State
carefully if the following quantities are positive or negative. (a) Work
done by a man in lifting a bucket out of a well by means of a rope tied to
the bucket. (b) Work done by the gravitational force in the above case. (c)
Work done by friction on a body sliding down an inclined plane. (d) Work
done by an applied froce on a body moving on a rough horizontal plane
with uniform velocity. (e ) Work done by the resistive force of air on a

vibrating pendulum in bringing it to rest.

o Watch Video Solution



https://dl.doubtnut.com/l/_vleO5XzAx0Ue
https://dl.doubtnut.com/l/_V8rIahNfORTn
https://dl.doubtnut.com/l/_PfEPILiX2Oy3

200. A body of mass 2 kg initially at rest moves under the action of an
applied horizontal force of 7N on a table with coefficient of kinetic
friction = 0.1. Calculate the

(a) work done by applied force in 10s. (b) work done by friction in 10s.

(c ) work done by the net force on the body in 10s.

(d) change in KE. of body in 10s, and interpret your result.

o Watch Video Solution

201. Underline the correct alterntaive:

a) when a conservative force does positivie work on a body, the potential
energy of the body increase/decreases/remains unaltered.

work done by a body against friction always results in a loss of its kinetic
/potential energy.

c) The rate of change of total momentum of a many-particle system is
proportional to the external force/ sum of the internal forces on the
system.

d) In an inelastic collision of two bodies, the quantities which do not


https://dl.doubtnut.com/l/_UDUWHeALaRGV
https://dl.doubtnut.com/l/_1TQx3UaIBWJn

change after the collision are the total kinetic energy/total linear

momentum/total enregy of the system of two bodies.

o Watch Video Solution

202. State if each of the following statements is true or false. Give
reasons for your answer.

a) In an elastic collision of two bodies, the momentum and energy of each
body is conserved.

b)Total energy of a systm is always conserved,no matter what internal
and external forces on the body are present.

Work done in the motion of a body over a closed loop is zero for every
force in nature.

d) In an inelastic collision, the final kinetic energy is always less than the

initial kinetic energy of the sytem.

o Watch Video Solution



https://dl.doubtnut.com/l/_1TQx3UaIBWJn
https://dl.doubtnut.com/l/_iKBbMB7JacQH

203. Anwer carefully, with reasons:

a) 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)?

Is the total linear momentum conserved during the short time of an
elastic collision of two balls?

c) What are the answers to a) and b) for an inelastic collision?

d) If the potenital energy of two billiard balls depends only on the
separation distance between their centers, is the collision elastic or
inelastic? (note we are talking here of potential energy corresponding to

the force during collision, not gravitational potential energy).

o Watch Video Solution

204. A body is initially at rest. It undergoes one dimensional motion with
constant acceleration. The power delivered to it at time t is proportional

to

o Watch Video Solution



https://dl.doubtnut.com/l/_rBdjfgZWBnBx
https://dl.doubtnut.com/l/_f7A2BhUoyH50

205. A body is moving undirectionally under the influence of a source of
constatn power. It displacement in time t is proportional to (i) /2 (i) t

(iii) 3/ 2 (iv) £2

o Watch Video Solution

206. A body constrained to move along the Z-axis of a co-ordinate system
. . g ] ~ 7 TN 7

is subject to a constant forece F' = — 1 + 27 + 3k, where 1, 3, k are
unit vectors along the X-Y- and Z-axis of the system respectively. What is

the work done by this force in moving the body a distance of 4 m along

the Z-axis ?

o Watch Video Solution

207. An electron and a proton are detected in a cosmic ray experiment,
the first with kinetic energy 10 keV, and the second with 100 keV. Which is

faster, the electron or the proton ? Obtain the ratio of their speeds.


https://dl.doubtnut.com/l/_f7A2BhUoyH50
https://dl.doubtnut.com/l/_2lm1kgmSJ3eI
https://dl.doubtnut.com/l/_UnGLheBPJpYP
https://dl.doubtnut.com/l/_aF9haqlTFOCZ

(Electron mass =90.11 x 10_31k:g, proton mass

= 1.67 x 10~ *"kg, 1leV = 1.60 x 10~ ).

o Watch Video Solution

208. A rain drop of radius 2mm, falls from a height of 500 m above the
ground. It falls with decreasing acceleration due to viscous resistance of
air until half its original height. It attains its maximum (terminal ) speed,
and moves with uniform speed there after. What is the work done by the
gravitational force on the drop in the first half and second half of its
journey ? Take density of water = 10%kg/m?>. What is the work done by
the resistive force in the entire journey if its speed on reaching the

ground is 10ms 1 ?

o Watch Video Solution

209. A molecules in a gas container hits the wall with speed 200m /s at

an angle 30° with the normal, and reboudns with the same speed. Is


https://dl.doubtnut.com/l/_aF9haqlTFOCZ
https://dl.doubtnut.com/l/_GlVBMJeogFH7
https://dl.doubtnut.com/l/_gDsIfIPfqdxV

momentum conserved in the collision ? Is the collision elastic or inelastic

o Watch Video Solution

210. A pump on the ground floor of a building can pump of water to fill a
tank of volume 30ms® in 15 min . If the tank is 40m above the ground
and the efficiency of the pump is 30 % , how much electric power is

consumed by the pump? (Ta,keg = 10m32)

o Watch Video Solution

211. Two identical ball bearings in contact with each other and resting on
a frictionless table are hit head on by another ball bearing of the same

mass moving initially with a speed v, figure,. If the collision is elastic,


https://dl.doubtnut.com/l/_gDsIfIPfqdxV
https://dl.doubtnut.com/l/_hVjXiv314xBt
https://dl.doubtnut.com/l/_4RWgzJ38Raat

which of the following is a possible result after collisioin?

1 1 23
— ® 00— .2
Atrest
1 2 3 1 12 3
@—— @@ +~ 00 @ — v
prg Atrest | . At rest

?" —> /3
3

o Watch Video Solution

212. The bob A of a simple pendulum released from 30° to the vertical
hits another bobo B of the same mass at rest on a table as shown in

figure. How high does the bob A rise after the collision ? Neglect the size



https://dl.doubtnut.com/l/_4RWgzJ38Raat
https://dl.doubtnut.com/l/_9nyJohH9RzjK

of the bobs and assume the collision to be elastic.

o Watch Video Solution

213. A trolley of mass 300 ks carrying a sand bag of 25 kg is moving
uniformly with a speed of 27km /h on a frictionless track. After a while,
sand starts leaking out of a hole on the trolley's floor at the rate of
0.05kgs ~ 1. What is the speed of the trolley after the entire sand bag is

empty ?

e l


https://dl.doubtnut.com/l/_9nyJohH9RzjK
https://dl.doubtnut.com/l/_Eh4JKXbrBvxe

| ¥ Vvatch Video Solution J

214. A particle of mass 0.5kg travels in a straight line with velocity

2

v = ax®/? where a = 5m ~1/%257 1. What is the work done by the net

force during its displacement fromx = 0 to x = 2m?

o Watch Video Solution

215. The blades of a windmill sweep out a circle of area A. (a) If the wind
flows at a velocity v perpendicular to the circle, what is the mass of the air
passing through in time t? (b) What is the kinetic energy of the air? (c)
Assume that the windmill converts 25% of the wind's energy into
electrical energy, and that A = 30m2, v = 36kmh ! and the density of

air is 1.2kgm ~ 3, what is the electrical power produced?

o Watch Video Solution



https://dl.doubtnut.com/l/_Eh4JKXbrBvxe
https://dl.doubtnut.com/l/_3HXPQnTuQ9Ua
https://dl.doubtnut.com/l/_YqguiSBBStX3

216. A person trying to lose weight (dieter ) lifts a 10 kg mass through
0.5m, 1000 times, A ssume that the potential energy lost each time she
lowers the mass is dissipated (a) How much work does she does against
the gravitational force ? (b) Fat supplies 3.8 x 10°J of energy per
kilogram which is converted to mechanical energy with a 20 % efficiency

rate. How much fat will the dieter use up ?

o Watch Video Solution

217. A family uses 8kW of power. (a) Direct solar energy is incident on the
horizontal surface at an average rate of 200 W per square metre. If 20 %
of this energy can be converted to useful electrical energy, how large an
area is needed to supply 8kW? (a) Compare this area to that of the roof of

a typical house.

o Watch Video Solution



https://dl.doubtnut.com/l/_knPN3T01xNpt
https://dl.doubtnut.com/l/_u3vQTU3vUgfG

218. A bullet of mass 0.012 kg and horizontal speed 70ms 1 strikes a
block of wood of mass 0.4 kg and instantly comes to rest with respect to
the block. The block is suspended from the ceiling by thin wire. Calculate
the height to which the block rises. Also, estimate the amount of heat

produced in the block.

o Watch Video Solution

219. A 1kg block situated on a rough incline is connected to a spring of
spring constant 100N'm ~! as shown in figure,. The block is released from
rest with the spring in the unstretched position. The block moves 10cm
down the incline before coming to rest. Find the coefficient of friction

between the block and the incline. Assume that the spring has negligible


https://dl.doubtnut.com/l/_yaw2g4jdSkpi
https://dl.doubtnut.com/l/_UJhQWbK8KOI4

mass and the pulley is frictionless.

o Watch Video Solution

220. A bob of mass 0.3 kg falls from the ceiling of an elevator moving
down with a uniform speed of 7ms~'. If hits the floor of the elevator
(length of the elevator = 3m) and does not rebound. What is the heat
produced by the impact ? Would your answer be different if the elevator

were stationary ?

o Watch Video Solution



https://dl.doubtnut.com/l/_UJhQWbK8KOI4
https://dl.doubtnut.com/l/_l9pNl6yheQng

221. A (trolley + child) of total mass 200 kg is moving with a uniform
speed of 36 km/h on a frictionless track. The child of mass 20 kg starts
running on the trolley from one end to the other (10 m away) with a
speed of 10 ms ™! relative to the trolley in the direction of the trolley's
motion and jumps out of the trolley with the same relative velocity. What
is the final speed of the trolley? How much has the trolley moved from

the time the child begins to run?

o Watch Video Solution

222. Which of the following potential energy curves in figure., cannot
possibley describly describe the elastic collision of two billiard balls ?

Here r is distance between centres of the balls.

V(r) V() v(r) V() V() \\ V()
. r 2R r 2R\ r 2R r 2R r

2R r 2R )
(i) (i) (iii) v m Vi)

o Watch Video Solution



https://dl.doubtnut.com/l/_fc8dZQdeaLdA
https://dl.doubtnut.com/l/_qmWtIs4hcIcR
https://dl.doubtnut.com/l/_2o6NGRwtLjM9

223. Consider the decay of a free neutron at rest: n T + e~ Show that
the tow-body dacay of this type must necessarily give an electron of fixed
energy and, therefore, cannot for the observed continous energy

distribution in the S-decay of a neutron or a nucleus.

-

MNo. of B particles per
unit energy interval

AN

—# K.E of f-partcle

° Watch Video Solution

1. What is the work done is crrrying a suitcase wighting 10 kg f on his

head when he travels a distance of 5 m in the (i) verticl direction and (ii)


https://dl.doubtnut.com/l/_2o6NGRwtLjM9
https://dl.doubtnut.com/l/_hb5WP3NHhvRz

horizontal direction ? Takeg = 9.8ms 2

° Watch Video Solution

2. What is the work done is crrrying a suitcase wighting 10 kg f on his

head when he travels a distance of 5 m in the (i) verticl direction and (ii)

horizontal direction ? Takeg = 9.8ms 2

° Watch Video Solution

3. Calculate the amount of work done by a labourer who carries n bricks,
each of mass m, to the roof of a house of height h by climbing up a

ladder.

° Watch Video Solution

4. A man moves on a straight horizontal road with a block of mass 2 kg in

m
his hand. If he covers a distance of 340 m with an acceleration of 0.5—2
s


https://dl.doubtnut.com/l/_hb5WP3NHhvRz
https://dl.doubtnut.com/l/_h0jubsvOnAF6
https://dl.doubtnut.com/l/_0RUgVRrsoJsk
https://dl.doubtnut.com/l/_whbJMBYbinpk

find the work done by the man on the block during the motion.

° Watch Video Solution

5.Aforce F = (2% — 63)N is applied on a body. which is sliding over a
floor. If the body is displaced through ( — 3j)m, how much work is done

by the force?

° Watch Video Solution

— R N a
6. A force ' = 1 4+ 53 + Tk acts on a particle and displaces it throught
S =6l + 9k. Calculate the work done if the force is in newton and
displacement in metre.

— R N A
(ii) Find the work done by force F' = 21 — 375 + k when its point of

application moves from the point A(1,2,-3) to the point B (2,0, -5).

° Watch Video Solution



https://dl.doubtnut.com/l/_whbJMBYbinpk
https://dl.doubtnut.com/l/_vs4ADdtryUxm
https://dl.doubtnut.com/l/_NVJ417KiW7vz

7. A particle is  acted upon by  constant  forces
— R o N — o ~ ~
F = —21+37+4k and F 3 = — 1 + 27 — 3k is distanced from the

point A (2,1,0,) to the point B(-3,-4,2) Find the work done by forces.

° Watch Video Solution

8. A man weighing 50kg f supports a body of 25 kg f on his head. What is
the work done when he moves a distance of 20 m up an incline of 1in 10?

Take g = 9.8ms 2.

° Watch Video Solution

9. Explain how work done by a variable force may be measured.

° Watch Video Solution



https://dl.doubtnut.com/l/_5zVbK1kBAZAR
https://dl.doubtnut.com/l/_SNXK0GArDM56
https://dl.doubtnut.com/l/_t9sK1qpACR2r

10. A force F=(15+0.50x) acts on a particle in the X-directation ,where F is
in newton and x in metre Find the work done ' by this force during a

displacecment from x=0 to x=2.0 m .

° Watch Video Solution

11. A force F=a+b x acts on a particle in the X-direction, where a and b are
constants. Find the work done by this force during a displacement from

x=0 to x=d/

° Watch Video Solution

12. The relation between the displacement x and the time t for a body of
mass 2 kg moving under the action of a force is geven by z = t3/3 ,
where x is in metre and t in second ,Calculate the ork done by the body in

first 2 seconds.

° Watch Video Solution



https://dl.doubtnut.com/l/_0qoJimIHLgfF
https://dl.doubtnut.com/l/_08X32G1sh3kE
https://dl.doubtnut.com/l/_nGGqWsVMc9M5
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13.
Figrue shows the F-x graph. Where F is the force applied x is the distance

covered by the body along a straight line path. Given that F is in newton

and x in metre, what is the work done?

o Watch Video Solution

14. Calculate work done in moving the object fromz = 2to z = 3m from

the graph shown here.

o Watch Video Solution



https://dl.doubtnut.com/l/_vgS7CzgZEnaY
https://dl.doubtnut.com/l/_EfzTjThkOsdw

15. The momentum of a body of masss of 5kg is 500kgms ~ . Find the its

K.E.

° Watch Video Solution

16. A bullet of mass 20g is found is found to pass two points 30cm apart
in a time interval of 4s. Calculate the kinetic energy of the bullet if it

moves with constant speed.

° Watch Video Solution

17. A body of mass 2kg is resting on rough horizontal surface. A force 20N
is applied to it for 10s parallel to the surface. If coefficient of kinetic
friction between the surfaces in contact in 0.2. Caluculate (i) work done
by applied force in 10s. (ii) change in K E of object in 10s.

Take g = 10m. / s>

° Watch Video Solution



https://dl.doubtnut.com/l/_FnitnMYUdwCX
https://dl.doubtnut.com/l/_x8DBcMS6PBiH
https://dl.doubtnut.com/l/_obQ52IjUpWj4

18. A body of mass 2kg is resting on a rough horizontal surface. A force of
20N is now applied to it for 10s, parallel to the surface. If the coefficient of
kinetic friction between the surfaces of contact is 0.2. Calculate

change in kinetic energy of the object in 10s. (Take g = 10ms ~2).

° Watch Video Solution

19. A electron and a proton are detected in a cosmic ray experiment, the
electron with K.E. of 5eV and the proton with K.E. of 50ev. Find the ratio of
their speeds.

Given m, = 911 x 10*' kg and m, — 1.67 X 10%"kg

° Watch Video Solution

20. A neutron of mass 1.66 x 10~ *"kg is moving with a speed of

7 x 10°ms . Calculate late its kinetic energy .

° Watch Video Solution



https://dl.doubtnut.com/l/_1ESPomLgSNE4
https://dl.doubtnut.com/l/_2e0gqrEbdA1z
https://dl.doubtnut.com/l/_AwQxDIrgZgeQ

21. A neutron of mass 1.66 x 10 %kg is moving with a speed of

7 x 10°ms ~ L. Calculate late its kinetic energy .

° Watch Video Solution

22. A body of masss 1kg is allowed to fall freely under gravity. Find kinetic

energy of the body 5 second after it starts falling. Take g=10ms 2

° Watch Video Solution

23. Two bodies of masses 1g and 16g are moving with equal kinetic

energies. Find the ratio of the magnitudes of their linear momenta.

° Watch Video Solution

24.If the momentum of a body is increased by 50%, then what will be the

perentage increase in the kinetic energey of the body?

| e |


https://dl.doubtnut.com/l/_eD5F5blwzFxy
https://dl.doubtnut.com/l/_jv6Uz6vpGLJs
https://dl.doubtnut.com/l/_rkjArwckIKhs
https://dl.doubtnut.com/l/_GxEGa0bTEZBq

I & Watch Video Solution

25. The kinetic energy of a body decreases by 20%. What is the

percentage decreases in its linear momentum?

° Watch Video Solution

26. A running man has half the KE that a body of half his mass has. The
man speeds up by 1.0ms ! and then has the same energy as the boy.

What were the original speeds of the man and the boy?

° Watch Video Solution

27. While catching a cricket ball of mass 200g moving with a velocity of
20ms !, the player draws his hands backwards through 20cm. Find the
work done in catching the ball and the average force exerted by the ball

on the hand.

° Watch Video Solution



https://dl.doubtnut.com/l/_GxEGa0bTEZBq
https://dl.doubtnut.com/l/_WrUiU4kSzjg9
https://dl.doubtnut.com/l/_AeF2yr2MA5EU
https://dl.doubtnut.com/l/_5vkhncewUwQL

28. A stone of mass 0.4kg is thrown vertically up with a speed of 9.8ms ~*

.Find the potential and kinetic energies after half second.

° Watch Video Solution

29. A ball is throuwn vertially up with a velcity of 20ms 1. At height , will

its K.E. be half its orginal value?

° Watch Video Solution

30. 230 joules were spent in lifing a 10 kg weight to a height of 2 m.

Calculate the acceleration with which it was raised? Take g = 10ms 2

° Watch Video Solution



https://dl.doubtnut.com/l/_5vkhncewUwQL
https://dl.doubtnut.com/l/_Eqto35Tv2Hd3
https://dl.doubtnut.com/l/_gXOEw9sRcN6D
https://dl.doubtnut.com/l/_2sUgHXx1RpGt

31. Calculate the work done in lifting a 300 N weight to a height of 10 m

with an acceleration 0.5ms ~ 2. Take g = 10ms 2

° Watch Video Solution

32. A bullet of mass 10 g travels horizontally with speed of 100ms ! and

is absorbed by 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

° Watch Video Solution

33. A simple pendulum of length 1m has a wooden bob of mass 1kg. It is
struck by a bullet of mass 10g moving with a speed of 200m / s. The bullet
gets embedded into the bob. Obtain the height to which the bob rises
before swinging back.

Take g = 10m / s%.

° Watch Video Solution



https://dl.doubtnut.com/l/_ggEUZBGcCRRm
https://dl.doubtnut.com/l/_5TFmaazRdtTU
https://dl.doubtnut.com/l/_XrfSCH11IiCf

34. A spring gun has a spring constant of 80Ncm 1. The spring is
compressed 12cm by a ball of mass 159. How much is the potential
energy of the spring ? If the trigger is pulled, what will be the velocity of

ball ?

o Watch Video Solution

35. A solid of mass 2 kg moving with a velocity of 10ms ! strikes an ideal
weightless spring and produces a compression of 25 cm in it. Calculate

the force constant of the spring.

o Watch Video Solution

36. A 16kg block moving on a frictionless horiozntal surface with a velocity
of 5em 1 compreses an ideal spering and comes to rest. If the force
constant of the spring be 100Nms !, then how much is the spring

compressed?

| o WMl L\ C Al iklmn


https://dl.doubtnut.com/l/_G0iKAA6OBxWc
https://dl.doubtnut.com/l/_8qrB2W5iPvrY
https://dl.doubtnut.com/l/_0O8wtOXE9YeJ

L __vyvdalilll VIUCU JUVIUVLIVII )

37. A block of mass 2kg is propped from a heught of 40cm on a spring

1

where force constant is 1960/Nm ™" The maximum distance thought

which the spring compressed by

o Watch Video Solution

38. A block of massm, initally at rest is dropped from a height h onto a
spring whose force constant is K. Find the maximum distance x through

which the spring will be compressed.

o Watch Video Solution

39. An object is attached to a vertical springs and lowered slowly to its
equilibrium position. This stretches the spring by a distance d. If the
same object is attached to the same vertical spring, but permitted to fall

freely, through what distance does it stretch the spring ?

| e |


https://dl.doubtnut.com/l/_0O8wtOXE9YeJ
https://dl.doubtnut.com/l/_3l68pbNceyzE
https://dl.doubtnut.com/l/_d8m3COi65fph
https://dl.doubtnut.com/l/_NowenSnx5TsI

I & Watch Video Solution

40. A massless platform is kept on a light elastic spring as shown in
figure. When a small stone of mass 0.1 kg is dropped on the pan from a
height of 0.24 m, the spring compresses by 0.0lm. From what height

should the stone be droppped to cause a compression of 0.04m in the


https://dl.doubtnut.com/l/_NowenSnx5TsI
https://dl.doubtnut.com/l/_vZpVzNG0rTmP

spring ?

o Watch Video Solution



https://dl.doubtnut.com/l/_vZpVzNG0rTmP
https://dl.doubtnut.com/l/_eMoROM6uprGK

41. About 4 x 10°kg of matter is converted into energy in the sun each

second. What is the power output of the sun ?

° Watch Video Solution

42. Show that energy equivalent to atomic mass unit equals nearly 933

MeV of energy. Given 1 automic mass unit = 1.66 x 10~ *"kg

° Watch Video Solution

43.500 kg of water is heated from 20° to 100° C . Calculate the increase
in the mass of waterGiven specific heat of water

=4.2x103Jkg1.°cCc L.

° Watch Video Solution

44.1 mg of uranium is completely destroyed in an atomic bomb. How

much energy is liberated ?



https://dl.doubtnut.com/l/_eMoROM6uprGK
https://dl.doubtnut.com/l/_PGWZMhh5jeEA
https://dl.doubtnut.com/l/_Lqso9PM8SxxB
https://dl.doubtnut.com/l/_Ez6tbau9ZioA

| ° Watch Video Solution

45. An electron - positron pair annihilates at rest to produce +v-rays.
Calculate the energy produced in MeV if the rest mass of electron is

9.1 x 10 3'kg.

° Watch Video Solution

46. if 10 g of mass is completely converted into energy, then find the

corresponding energy produced.

° Watch Video Solution

47. A lift is designed to carry a load of 4000kg through 10 floors of a
building averaging 6m per floor in 10seconds. Calculate the forse power

of the lift.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ez6tbau9ZioA
https://dl.doubtnut.com/l/_PeHra87nfYqa
https://dl.doubtnut.com/l/_yRLlpIhiAiJI
https://dl.doubtnut.com/l/_zMEAtCVZV64B

48. A machine can take out 1000 kg of mud hour from a dept of 100 m . If

efficieny of the machine is 0.9, calculate its power.

° Watch Video Solution

49. One coolie takes Tmin to raise a box through a height of 2m. Another
one takes 30s for the same job and does the same amount of work. Which

one of the two has greater power and which one uses greater enegy?

° Watch Video Solution

50. An energies of 4.9 KW power is used to pump water from a well 50 m
deep. Calculate the quantity of water in kilo which it can pump out in one

hour.

° Watch Video Solution



https://dl.doubtnut.com/l/_A8R1XYXxX7e7
https://dl.doubtnut.com/l/_OvA0dmlZ8mrv
https://dl.doubtnut.com/l/_8mOsWLoZxr7A

51. Water is pumped out of a well 10 m deep by mean of a pump rated at

10 kW . Find the efficient of the motor if 4200 kg of water is pumped out

every minutes . Take g = 10ms 2.

° Watch Video Solution

52. A 30m deep well is having water up to 15m. An engine evacuates it in

one hour . The power of the engine. If the diameter of the well is 4m is

° Watch Video Solution

53. The human heart forces 4000cm® of blood per minute through the
arteries under pressure of 130mm . The density of blood is 1.03¢g/cc.

What is the horse power of the heart ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XIUrub3miIFy
https://dl.doubtnut.com/l/_3QjWozeBcsN6
https://dl.doubtnut.com/l/_14O1CDQ1iKDQ

54. A car of mass 1000kg accelerates uniformly from rest to a velocity of
54km / h in 5 seconds. Calculate (i) its acceleration (ii) its gain in KE (iii)

average power of the engine during this period.

° Watch Video Solution

55. A car of mass 1000kg accelerates uniformly from rest to a velocity of
54km /h in 5 seconds. Calculate (i) its acceleration (ii) its gain in KE (iii)

average power of the engine during this period.

° Watch Video Solution

56. A car of mass 1000 kg accelerrates uniformly from rest to a velocity of
54kmh ! in 5 seconds. Calculate average power of the engine during

this period, neglect friction.

° Watch Video Solution



https://dl.doubtnut.com/l/_LBZuWP06ohzw
https://dl.doubtnut.com/l/_btBAzxADt58d
https://dl.doubtnut.com/l/_Ek00sP9InLgc
https://dl.doubtnut.com/l/_GTp8n99mFdiv

57. A vehicle of mass 30 quintals moving with a speed of 18kmh '
collides with another vehicle of mass 90 quintals moving with a speed of
14.4kmh ! in the opposite direction. What will be the velocity of each

after the collision?

° Watch Video Solution

58. A body of mass 2 kg makes an elastic collision with another body at
rest and contiues to move in the original direction with a speed equal to

one thrid of its original speed. Find the mass of the second body.

° Watch Video Solution

59. Ball A of mass m strickes a stationary ball B of mass M and undergoes
an elastic collision. After collision ball A has a speed one third of its initial

speed. The ratio of M/m is

° Watch Video Solution



https://dl.doubtnut.com/l/_GTp8n99mFdiv
https://dl.doubtnut.com/l/_kehqdIGF7u6P
https://dl.doubtnut.com/l/_FGmzIPkK69lS
https://dl.doubtnut.com/l/_oeLqUKESobNy

60. Two particles of masses 0.5 kg and 0.25kg moving with velocity 4.0 m /
s and -3.0m/ collide head on in a perfectly inelastic collision. Find the
velocity of the composite particle after collision and KE lost in the

collision.

° Watch Video Solution

61. Two particles of masses 0.5 kg and 0.25kg moving with velocity 4.0 m /
s and -3.0m/ collide head on in a perfectly inelastic collision. Find the
velocity of the composite particle after collision and KE lost in the

collision.

° Watch Video Solution

62. What percentage of the KEE. of a moving particle is transferred to a
stationary particle when it strikes the stationary particle four times its

mass ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oeLqUKESobNy
https://dl.doubtnut.com/l/_Il2qW51fmjX5
https://dl.doubtnut.com/l/_xbTM27Xt7Mbf

63. A neutron moving with a speed of 10%mns ! suffers a head - on
collision with a nucleus of mass number 80. What is the fraction of

energy retained by the neutron?

° Watch Video Solution

64. What percentage of K. E. of a moving particle is transferred to a
stationary particle, when moving particle strikes with a stationary particle

1
of mass (a) 19 times in mass (b) equal in mass (c) To th of its mass ?

° Watch Video Solution

65. What percentage of K. E. of a moving particle is transferred to a
stationary particle, when moving particle strikes with a stationary particle

1
of mass (a) 19 times in mass (b) equal in mass (c) To th of its mass ?

° Watch Video Solution



https://dl.doubtnut.com/l/_xbTM27Xt7Mbf
https://dl.doubtnut.com/l/_5hact3lng33Y
https://dl.doubtnut.com/l/_YkBXETZysCyN
https://dl.doubtnut.com/l/_CbA9JlgdIXNh

66. What percentage of K. E. of a moving particle is transferred to a
stationary particle, when moving particle strikes with a stationary particle

1
of mass (a) 19 times in mass (b) equal in mass (c) To th of its mass ?

° Watch Video Solution

67. A ball is dropped from a height of 3 m. What is the height upto which

the ball will rebound ? The cofficient of restitution is 0.5.

° Watch Video Solution

68. A ball is dropped from a height h on to a floor . If the cofficient of

restitution is e, calculate the height the ball first rebounds ?

° Watch Video Solution



https://dl.doubtnut.com/l/_CbA9JlgdIXNh
https://dl.doubtnut.com/l/_XDowEVtGCZzc
https://dl.doubtnut.com/l/_wcWTxoKjwFDb
https://dl.doubtnut.com/l/_FUyvPb0MgZ10

69. A body moves a distance of 10 m under the action of force F=10N. If

the work done is 25 J, the angle which the force makes with the direction

of motion is

A.0°

B.30°

C.60°

D. none of these

Answer:

o Watch Video Solution

— o N o
70. A force F = 21 — 37 + Tk(N) acts on a particle which undergoes a
displacement T = 71+ 37 — 2k

(M). Calculate the work done by the force

A. 2 units


https://dl.doubtnut.com/l/_5RDeTW38BxWj
https://dl.doubtnut.com/l/_POaj8oreZUWe

B. 4 untis

C.-2 units

D. none of these

Answer:

° Watch Video Solution

— ~ ~ ~
71. A force (F) =3¢ +cj + 2k acting on a partical causes a

displacement: <?) — — 4% 4 27 + 3k in its own direction . If the work
done is 67, then the value of cis

A.O

B.6

C.1

D.12

Answer:



https://dl.doubtnut.com/l/_POaj8oreZUWe
https://dl.doubtnut.com/l/_QoXRpUiPdWmF

l o Watch Video Solution

72.When a body moves with a constant speed along a circle

A. Work done will be zero

B. acceleratin will be zero

C. no force acts on the body

D. its velocity remains constant

Answer:

o Watch Video Solution

73. A ball moves on a frictionless inclined table without slipping. The work

done by the surface on the ball is :

A. positive

B. negative


https://dl.doubtnut.com/l/_QoXRpUiPdWmF
https://dl.doubtnut.com/l/_I3Pe1oLUwTmz
https://dl.doubtnut.com/l/_4hftnbg6gRpn

C.zero

D. none of these

Answer:

° Watch Video Solution

74. A body of mass 2 kg is placed on rough horizontal plane. The

coefficient of friction between body and plane is 0.2 Then,

FTTTITIR T T T T eI R TS F I 7797

p=0.2

A. body will move in forward direction if F =5 N
m

B. body will move in backward direction with acceleration 0.5—2, if
s

force F=3 N

C.If F =3 N, then body will be in rest condition


https://dl.doubtnut.com/l/_4hftnbg6gRpn
https://dl.doubtnut.com/l/_FdzFyenPB2fS

D. both and are correct

Answer:

° Watch Video Solution

1

%
75.F .d s?

A. Torque
B. impulse
C. momentum

D. work

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_FdzFyenPB2fS
https://dl.doubtnut.com/l/_U5hb5xwr98yz

76. A particale moves under the effect of a force F' = C's from z = 0 to

x = x1. The work down in the process is

A.CX?

CX;?
B.
2

C.zero

D.CX?

Answer:

o Watch Video Solution

77. A force F' = (10 + 0.5z) acts on a particle in the x-direction. What
would be the work done by this force during a displacement from z = 0
toz = 2m (F is in newton and x in metre)

A.21)

B.2.5]


https://dl.doubtnut.com/l/_Fhn68rpug2oz
https://dl.doubtnut.com/l/_M3mXFnPTKSSC

C.35])

D.4.5)

Answer:

o Watch Video Solution

78.The work done by an applied variable force F = & + z* from x =0 m
to x = 2m, where x is displacement, is

A. 6)

B.8])

C.10]

D.12)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_M3mXFnPTKSSC
https://dl.doubtnut.com/l/_irWoBM1RTSrW
https://dl.doubtnut.com/l/_YEKWp0JIA46V

79. The relationship between the force F and position x of body is as
shown in figure. The work done in displacing the body in displacing the
body from (z = 1m to x = 5m) will be

A

Lol

10
F(N),

¥

0

ot - -
w

- ——— -

4 5 6 x(m)

- 5F

- 10t

A.30]

B.15

C.25)

D. 20

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_YEKWp0JIA46V

80. The kinetic energy of a body of mass 2 kg and momentum of 2 Ns is

Al)

B.3]

C.2)

D. 4]

Answer:

o Watch Video Solution

81. Two bodies of masses m and 4 m are moving with equal K.E. The ratio

of their linear momentums is

Al:4

B.1:2

C.1:1


https://dl.doubtnut.com/l/_YEKWp0JIA46V
https://dl.doubtnut.com/l/_63Lo85A9gOTH
https://dl.doubtnut.com/l/_mFvYGmx5tcSk

D.2:1

Answer:

° Watch Video Solution

82.Two bodies A and B having mass m and M respectively ppossess same
kinetic energy. Given that M>m. If p4 and pg be their moments, then

which of the following statements is true?

A.ps = pB

B.) pa > pB

C.)pa < pgB

D. It cannot be predicted

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_mFvYGmx5tcSk
https://dl.doubtnut.com/l/_Ud1zULVxSuV2
https://dl.doubtnut.com/l/_RNKxe0U6qpMs

83. If momentum is increased by 20 % then K.E. increases by

A.04
B.0.36
C.0.8

D.0.08

Answer:

o Watch Video Solution

84. If momentum is increased by 20% , then K.E. increase by

A.048

B.40 %

C.044

D.0.35


https://dl.doubtnut.com/l/_RNKxe0U6qpMs
https://dl.doubtnut.com/l/_qncRjnA7E20D

Answer:

° Watch Video Solution

85. A body of mass 10 kg initially at rest acquires velocity 10ms ~'. What
is the work done ?

A.-500

B. 500

C.50]

D.-50)

Answer:

° Watch Video Solution

86. How much work must work be done by a force on 50 kg body in order

to accelerate it in the direction of force from rest to 20ms ! is 10 s?


https://dl.doubtnut.com/l/_qncRjnA7E20D
https://dl.doubtnut.com/l/_rgKPRtxgcKaX
https://dl.doubtnut.com/l/_BTKTHc6nDZhO

A 10T
B.10%J
C. 2XX10"3]

D.4X X10%j

Answer:

o Watch Video Solution

87. A taxi without any passengers, moving on a frictionless horizontal
road, with a velocity u can be stopped in a distance d. Now the
passengers and 40% to its weight. What is the stopping distance at

veolcity u, if the retardation remains the same?

A14s

B.+v/1.4s
C.'(1.4)"2s2

D. /1.4s


https://dl.doubtnut.com/l/_BTKTHc6nDZhO
https://dl.doubtnut.com/l/_dM8lSmoqnHab

Answer:

° Watch Video Solution

88. If the potential energy between two molecules is given by

B S .
U= — e + — , then at equilibrium , separation between molecules ,
r r

and the potential energy are :

A2
"4B

BZ
44
28
A
B2
44

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_dM8lSmoqnHab
https://dl.doubtnut.com/l/_twvaVOpap9dR

89. The potential energy of a particle of mass 5 kg moving in the x — y
plane is given by U = ( — 7z + 24y)J, where x and y are given in metre.
If the particle starts from rest, from the origin, then the speed of the
particleatt = 2s is

A.5m/s

B.14 m/s

C.17.5m/s

D.10 m/s

Answer:

o Watch Video Solution

90. A simple pendulum hanging freely and at rest is vertical because in

that position

A. kine energy is zero


https://dl.doubtnut.com/l/_uk3077EUmszU
https://dl.doubtnut.com/l/_Nd7425LHzk34

B. potential energy is zero

C. kinetic energy is minimum

D. potential energy is minimum

Answer:

o Watch Video Solution

91. A pendulum of length 2 m lift at P. When it reaches Q , it losses 10% of

its total energy due to air resistance. The velocity at Q is

-

271

- - o o o e e o me o me ww

Q


https://dl.doubtnut.com/l/_Nd7425LHzk34
https://dl.doubtnut.com/l/_M1hFAk6N1qiF

A.6m/s

B.1m/s

C.2m/s

D.8 m/s

Answer:

o Watch Video Solution

92. A pendulum bob on a 2 m string is displaced 60° from the vertical and
then released. What is the speed of the bob as it passes through the

lowest point in its path
m
A /2—
s

B. /2 x 9.8%

C.4.43 m/s



https://dl.doubtnut.com/l/_M1hFAk6N1qiF
https://dl.doubtnut.com/l/_TtagG5CEQv16

Answer:

° Watch Video Solution

93. 300) of work is done in slinding a 2 kg block up an inclined plane of
height 10m. Taking g =10m/.s2 , work done against friction is

A.200 )

B.100 )

C.zero

D. 1000 )

Answer:

° Watch Video Solution

94. A body, thrown upward with some velocity reaches the maximum

height of 50m. Another body with double the mass thrown up with


https://dl.doubtnut.com/l/_TtagG5CEQv16
https://dl.doubtnut.com/l/_EMqy98hrxSUv
https://dl.doubtnut.com/l/_jRzxosDAGT73

double the initial velocity will reach a maximum height of

A.100 M

B.200 M

C.300 M

D.400 M

Answer:

o Watch Video Solution

95. A uniform rope of total length | is at rest on a table with fraction f of

its length hanging (see figure). If the coefficient of friction between the


https://dl.doubtnut.com/l/_jRzxosDAGT73
https://dl.doubtnut.com/l/_AXaSa1dnTaSE

table and the chain is p then

L+1

Answer:

° Watch Video Solution

1
96. The dimensions of K in the equation W = Esz is

A [M'LOT 2]


https://dl.doubtnut.com/l/_AXaSa1dnTaSE
https://dl.doubtnut.com/l/_2UDn9AsDyjEc

B. [M°L'T ']
C.[M'L'T 2]

D. [M'L°T ']

Answer:

° Watch Video Solution

97. The work done by the external agent in stretching a spring of force

constant k from length [ to l5 is
A k(l% — l%)
1
B. Ek(lg — l%)
C.k(ly —1y)

k
D. E(lz + l1)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_2UDn9AsDyjEc
https://dl.doubtnut.com/l/_z4kKEdiiuaK4

98. A spring of force constant 800N /m has an extension of 5cm. The
work done in extending it from 5cm to 15cm is

A 16

B.8)

C.32)

D.24 )

Answer:

o Watch Video Solution

99. Two springs of spring constants 1500N /m and 3000N /m
respectively are streched by the same force. The potential energy gained

by the two springs will be in the ratio

A 4:1


https://dl.doubtnut.com/l/_z4kKEdiiuaK4
https://dl.doubtnut.com/l/_QrRv0CUX0SWo
https://dl.doubtnut.com/l/_Otp2ret3jW1m

B.2:1

C.1:4

D.1:2

Answer:

° Watch Video Solution

100. When a spring is stretched by 2 cm, it stores 100 ] of energy. If it is

further stretched by 2 cm, the stored energy will be increased by

A.100 )

B. 200

C.300]

D.400 )

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Otp2ret3jW1m
https://dl.doubtnut.com/l/_l2xo12VR0cS9

101.

A block of mass m initially at rest is dropped from a height h on to a


https://dl.doubtnut.com/l/_l2xo12VR0cS9
https://dl.doubtnut.com/l/_q5ZQC5gxZJKN

spring of force constant k . the maximum compression in the spring is x

then

2mgh
A.
k

B. —

\/2mgh

C. %

D. none of these

Answer:

o Watch Video Solution

102. A 15gm ball is shot from a spring whose spring has a force constant

of 600N /m. The spring is compressed by 5¢cm. The greater possible

horizontal range of the ball for this compression is

A.6.0m
B.10.0 m

C.120m


https://dl.doubtnut.com/l/_q5ZQC5gxZJKN
https://dl.doubtnut.com/l/_nqg16PKFpAdP

D.8.0m

Answer:

° Watch Video Solution

103. When a spring a stretched through a distance x, it exerts a force
given by F' = ( — 5T — 16:1:3)N. What is the work done, when the spring
is stretched from 0.1 m to 0.2 m?

A.82x 107 %J

B.12.2 x 10~ 2J

C.8.1x 10" 2J

D.12.2 x 10~ 1J

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_nqg16PKFpAdP
https://dl.doubtnut.com/l/_WRZcEavF7bQ2
https://dl.doubtnut.com/l/_P2deTeAcNJMp

104. The Sl unit of power is

A. kilowatt hour

B. kilowatt/hour

C. watt

D.erg

Answer:

o Watch Video Solution

105. An electric motor exerts a force of 40 N on a cable and pulls it by a

distance of 30 m in one minute. The power supplied by the motor (in

Watts ) is

A.10

B.2

C.200


https://dl.doubtnut.com/l/_P2deTeAcNJMp
https://dl.doubtnut.com/l/_cTHNPtNnENp9

D. 20

Answer:

° Watch Video Solution

106. A particle moves with a velocity (55 — 37+ 61%)ms_1 under the
— R ~ ~
influence of a constant force F — (107: — 105 + 20k) N . The
instantaneous power applied to the particle is
A.200Js
B.400Js

C.140Js !

D.170Js !

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_cTHNPtNnENp9
https://dl.doubtnut.com/l/_cAAAth405p1M
https://dl.doubtnut.com/l/_9RErBcRIhAmC

107. A car of mass 1000kg accelerates uniformly from rest to a velocity of
54km /h in 5 seconds. Calculate (i) its acceleration (ii) its gain in KE (iii)
average power of the engine during this period.

A.2000 W

B. 22500 W

C.5000 W

D. 2250 W

Answer:

o Watch Video Solution

108. A constant force F is pushing a 5 kg mass on a horizontal surface at a

constant velocity of 2 m/s. The coefficient of friction between the surface

and the mass is 0.3 (Take g = 10—2). If F acts along the direction of
s

motion, the rate at which F is doing work (in watt)

A.30])


https://dl.doubtnut.com/l/_9RErBcRIhAmC
https://dl.doubtnut.com/l/_DcYrLomGMHAk

B.6

C.10)

D.30

Answer:

o Watch Video Solution

109. A car of mass m is driven with acceleration a along a straight level
road against a constant external resistive force R. When the velocity of
the car V, the rate at which the engine of the car is doing work will be

A.Rv

B. ma.v

C.(R+ma).v

D. (ma-R).v

Answer:



https://dl.doubtnut.com/l/_DcYrLomGMHAk
https://dl.doubtnut.com/l/_UaXSLTyuQ55S

| @ Watch Video Solution J

110. Power applied to a particle varices with time as P = (3152 — 2t + 1)
watt, where t is in second. Find the change in its kinetic energy between
timet = 2sandt = 4s.

A.32)

B.46)

C.61)

D.102 |

Answer:

o Watch Video Solution

111. An electric pump is used to fill an overhead tank of capacity 9m3 kept
at a height of 10 m above the ground. If the pump takes 5 min to fill the

tank by consuming 10 kW power, the efficiency of the pump should be


https://dl.doubtnut.com/l/_UaXSLTyuQ55S
https://dl.doubtnut.com/l/_nhYcHoh7VaIy
https://dl.doubtnut.com/l/_tywdY9yxsNCt

A.0.6

B.0.4

C.0.2

D.03

Answer:

° Watch Video Solution

112.In an inelastic collision, what is conserved

A. Kinetic energy

B. Momentum

C.Both and

D. Neither nor

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_tywdY9yxsNCt
https://dl.doubtnut.com/l/_N1s4shkScHyT

113. A bullet is fired and gets embedded in a block kept on table. If table is

frictionless, then

A. kinetic energy gets conserved

B. potential energy gets conserved

C. momentum gets conserved

D. both a and ©

Answer:

° Watch Video Solution

114. A particle of mass m; moves with velocity v; and collides with
another particle at rest of equal mass. The velocity of the second particle

after the elastic collision is

A. 2’01


https://dl.doubtnut.com/l/_N1s4shkScHyT
https://dl.doubtnut.com/l/_mhzMx7YbEVqu
https://dl.doubtnut.com/l/_CrwHbkIjKrof

C.—v

D.O

Answer:

° Watch Video Solution

115. A body of mass M; collides elastically with another mass M, at rest.

There is maximum transfer of energy when :

A M; > M,

B.M; < M,

.M, =M,

D. same of all velues of M; and M,

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_CrwHbkIjKrof
https://dl.doubtnut.com/l/_HSlKMVyBDwFN

116. A body of mass 5 kg moving with a velocity 10 m/s collides with

another body of the mass 20 kg at rest, and comes to rest. The velocity of

the second body due to collision is

A.2.5 m/sec

B. 7.5 m/sec

C.5 m/sec

D. 10 m/sec

Answer:

o Watch Video Solution

117. A body is moving with a velocity v , breaks up into two equal parts.
One of the part retraces back with velocity v . Then the velocity of the

other part is


https://dl.doubtnut.com/l/_HSlKMVyBDwFN
https://dl.doubtnut.com/l/_ANGVODms8dzd
https://dl.doubtnut.com/l/_tX862InDFaMf

A. v in forward direction

B. 3v in forward direction

C.v in backward direction

D. 3v in backward direction

Answer:

o Watch Video Solution

118. A bomb is kept stationary at a point. It suddenly explodes into two
fragments of masses 1 g and 3 g. the total KE. of the gragments is
6.4 x 10*J. What is the K.E. of the smaller fragment

A.2.5 x 10*J

B.3.5 x 10*J

C.4.8 x 1047

D.5.2 x 10*J


https://dl.doubtnut.com/l/_tX862InDFaMf
https://dl.doubtnut.com/l/_7m5828MK8AL8

Answer:

° Watch Video Solution

119. A particle of mass m having velocity v moving towards north collides
with similar particle moving with same velocity towards east. The two

particlesstick together and move towards north east with a velocity

A \/Qv

@

(CIRS
NI

N

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_7m5828MK8AL8
https://dl.doubtnut.com/l/_SFuLUA2K2Fo4

120. A mass3in,initially at rest at the origin, explodes into three fragments
of equal mass. Two of the fragments have speed v each and move

perpendicular to each other. The third fragment will, move with a speed.

v

V2
2

A
B. —

C.v

D. \/iv

Answer:

o Watch Video Solution

121. A body of mass 4m at rest explodes into three pieces. Two of the
pieces each of mass m move with a speed v each in mutually

perpendicular directions. The total kinetic energy released is


https://dl.doubtnut.com/l/_6LtuVskOfvwJ
https://dl.doubtnut.com/l/_Pt9xm4GOASUC

Answer:

° Watch Video Solution

122. A bullet hits and gets embedded in a solid block resting on a

frictionless surface. In this process, which of the following is correct ?

A. only momentum is conserved
B. only kinetic energy is conserved
C. neither momentum nor kinetic energy is conserved

D. both momentum and energy are conserved.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Pt9xm4GOASUC
https://dl.doubtnut.com/l/_cGaIfVFmO6RN

123. The cofficient of restitution e for a perfectly elastic collision is

A.O0

Answer:

o Watch Video Solution

124. A ball falls from rest from a height h onto a floor, and rebounds to a

height h /4. The coefficient of restitution between the ball and the floor

is

>

®
N



https://dl.doubtnut.com/l/_cGaIfVFmO6RN
https://dl.doubtnut.com/l/_m09QVBjbMJIA
https://dl.doubtnut.com/l/_RYglsi8kyL8r

N

o

| o %|,_‘
N

Answer:

° Watch Video Solution

125. A ball is dropped from a height h on to a floor . If the cofficient of

restitution is e, calculate the height the ball first rebounds ?
A.e2h

B. e\/f_L

D. /eh

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_RYglsi8kyL8r
https://dl.doubtnut.com/l/_yXGv1NT3BdqW
https://dl.doubtnut.com/l/_XorrZrXRU1s2

126. A ball falls vertically onto a floor with momentum p and then bounces
repeatedly. If coefficient of restitution is e, then the total momentum

imparted by the ball to the floor is

A.p(1+e)

Answer:

o Watch Video Solution

127. Two springs A and B are identical except that A is stiffer than B. If
they are stretched by the same amount, then the work expended in

spring A is ————-than in spring B.

o Watch Video Solution



https://dl.doubtnut.com/l/_XorrZrXRU1s2
https://dl.doubtnut.com/l/_g1PUs7vnDxeU
https://dl.doubtnut.com/l/_b7m40dmE1Qkg

128. Two springs Aand B are identical expect that A isstiffer than B.If they
are stretched by the same force, then the work expended in spring A is -—

---------- than in spring B.

° Watch Video Solution

129. A rocket explodesin midair. Its total momentum - while total

kinetic energy -——-———-

° Watch Video Solution

130. The potential energy when two protons are brought closer and the
potential energy --—--—---—---- when one proton and one electron are brought

close together.

° Watch Video Solution



https://dl.doubtnut.com/l/_b7m40dmE1Qkg
https://dl.doubtnut.com/l/_TuIrMScoScyE
https://dl.doubtnut.com/l/_x88DyR3kLJFf

131. What is work done in holding a 15kg suitcase while waiting for a bus

for 15 minutes ?

° Watch Video Solution

132. Assertion : The power of a pump which raises 100 kg of water in 10
sec to a height of 100 m is 10 KW . Reason : The practical unit of power is

horse power.

° Watch Video Solution

133. A motor boat is moving at a steady speed of20ms L. If the water

resistance on the boat is 6000 N, the power of the engine is - kW.

° Watch Video Solution



https://dl.doubtnut.com/l/_Er4udUAZIs0f
https://dl.doubtnut.com/l/_9uCvnucS3pFC
https://dl.doubtnut.com/l/_urfOPbF1s7Si

134. A stone projected vertically upwards from the ground reaches a
maximum height h. When it is at a height (3h) /(4), the ratio of its

kinetic and potential energies is

° Watch Video Solution

135. A particle of mass 4 m which is at rest explodes into three fragments.
Two of the fragments each of mass m are found to move with a speed v
each in mutually perpendicular directions. The total energy released in

the process of explosion is ...

° Watch Video Solution

136. The kinetic energy of a body decreases by 20%. What is the

percentage decreases in its linear momentum?

° Watch Video Solution



https://dl.doubtnut.com/l/_b5w8aNvrOaOH
https://dl.doubtnut.com/l/_qw0k895tbsHm
https://dl.doubtnut.com/l/_pAbMUzzzzkBA
https://dl.doubtnut.com/l/_UtDIops7YZFP

137. The power of an agent at any instant is equal to the dot product of

its and vectors at that instant.

° Watch Video Solution

138. Two identical particles move - to eachother after elastic collision

in two dimensions.

° Watch Video Solution

139. For a perfectly inelastic collision, the relative velocity of separation is

° Watch Video Solution

140. For a superelastic collision, the coefficient of restitution is-—-—-—-

unity.

° Watch Video Solution



https://dl.doubtnut.com/l/_UtDIops7YZFP
https://dl.doubtnut.com/l/_xVBAqEL4iTJu
https://dl.doubtnut.com/l/_YUPusNaMBhPm
https://dl.doubtnut.com/l/_rP1nYUvHqvQX

141. Gravitation force is a ———— force while force of friction is a -

force.

° Watch Video Solution

142. A conservative force is equal to the negative gradient of - :

° Watch Video Solution

143. The earth, moving around the sun in a circular orbit, is acted upon by

a force and hence work must be done on earth by this force.

° Watch Video Solution

144, True / False type questions : A body is moving along a circular path.

No work is done by the centripetal force.



https://dl.doubtnut.com/l/_rP1nYUvHqvQX
https://dl.doubtnut.com/l/_wQLtjp51obRG
https://dl.doubtnut.com/l/_Esxg2kK2cCi6
https://dl.doubtnut.com/l/_EqI6vXw0nDEW
https://dl.doubtnut.com/l/_k6drVUn0GXdq

| ° Watch Video Solution

145. True / False type questions : It is necessary that the work done in the

motion of a body over a closed loop is zero for every force in nature.

° Watch Video Solution

146. True / False type questions : Chemical, gravitational and nuclear
energies are nothing but potential energiesfor different types of forces in

nature.

° Watch Video Solution

147. True / False type questions : Work done by a body against friction

results in a loss of its potential energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_k6drVUn0GXdq
https://dl.doubtnut.com/l/_hoHWI2Dlm8iG
https://dl.doubtnut.com/l/_F89jHz2kqVJZ
https://dl.doubtnut.com/l/_3adIVacTXF9f
https://dl.doubtnut.com/l/_oetM4WvuZrqC

148. True / False type questions : In an elastic collision of two bodies, the

momentum and energy of each body is conserved.

° Watch Video Solution

149. True / False type questions : Total energy of a system is always
conserved, no matter what internal and external forces on the body are

present.

° Watch Video Solution

150. True / False type questions : In an inelastic collision, the final kinetic

energy is always less than the initial kinetic energy of the system.

° Watch Video Solution

151. In an elastic collision of two billiard balls, is the total kinetic energy

conserved during the short time of collision of the ball (i.e when they are


https://dl.doubtnut.com/l/_oetM4WvuZrqC
https://dl.doubtnut.com/l/_CmdFH3C4hnad
https://dl.doubtnut.com/l/_eNTxoBUW8ssf
https://dl.doubtnut.com/l/_26MDbj3EA86H

in contact)?

° Watch Video Solution

152. Assertion: The relative velocity of the two particles in head-on elastic
collision is unchanged both in magnitude and direction.
Reason: The relative velocity is unchanged in magnitude but gets

reversed in direction.

° Watch Video Solution

153. Matching type Question :

ok

II'H Positive E Work done b_y-frictinn when a

work body slides on a rough horizontal
surface |
(b) Negative |(g) Work done in moving
work an immovable stone |

(") Work done by gravity whena
body falls freely. !

° Watch Video Solution



https://dl.doubtnut.com/l/_26MDbj3EA86H
https://dl.doubtnut.com/l/_OsudERfzoczc
https://dl.doubtnut.com/l/_qjOnNNwrtc4t

154. Matching type Question :

(.'u_ Area u;der F-t grapi'l . m | Chﬁngé in velocity ‘

() Areaunder F-sgraph |(4) Change in
momentum
' 0) Area under a-t graph Work done

° Watch Video Solution

155. Matching type Question :

|00 Elastic collision | () Collision between two
' vehicles

| (b) Inelastic collision | (g) A man jumping into a
moving trolley

|
(<) Perfectiy inelastic "/} Collision between two
collision | subatomic particles

° Watch Video Solution



https://dl.doubtnut.com/l/_Cukawi6F8FSC
https://dl.doubtnut.com/l/_TMCCWajG3RXG

156. Matching type Question :

W) electron volt 1<) 36 x106y
() calorie () 1.6 x10-19)
¢) kilowatthour  |(r) 4.186) .

o Watch Video Solution

157. Matching type Question :

I} Conservative force (>l Force of friction
(f) Non-conservative force |Qf) Force of viscosity
{1 Elastic force of a

spring

° Watch Video Solution

158. What do you mean by work done by a force ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8YxZ19XEzrXM
https://dl.doubtnut.com/l/_yTBYggJHkPZt
https://dl.doubtnut.com/l/_uXdRPZwFgUEq
https://dl.doubtnut.com/l/_YPV8hHCL5CWd

159. State the factors ono which work done by a force depends.

° Watch Video Solution

160. What should be the angel between the direction of force and

displacement for maximum and minimum work?

° Watch Video Solution

161. State the conditions under which a force does no work.?

° Watch Video Solution

162. What is work done in holding a 15kg suitcase while waiting for a bus

for 15 minutes ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YPV8hHCL5CWd
https://dl.doubtnut.com/l/_Cna0LDxWUbux
https://dl.doubtnut.com/l/_NJ1M4DVpt8Fk
https://dl.doubtnut.com/l/_Z5T1TQ8JNvzz
https://dl.doubtnut.com/l/_9BULVHgZ8cHN

163. A man tries hard to push a loaded truck but fails to move it. In tis

case he does

° Watch Video Solution

164. What is work done by the force of tension in the string of a simple

pendulum?

° Watch Video Solution

165. Is work a scalar quantity or a vector quantity ?

° Watch Video Solution

166. The area under force-displacement curve represents

° Watch Video Solution



https://dl.doubtnut.com/l/_9BULVHgZ8cHN
https://dl.doubtnut.com/l/_QpylVTLdBpBe
https://dl.doubtnut.com/l/_lFdE1gYOEusd
https://dl.doubtnut.com/l/_J7j4oex0kSXm

167. Moment of a force and work done by a force have same units. What is

the difference between them ?

o Watch Video Solution

168. Name and define Sl unit of work.

o Watch Video Solution

169. How many joules make up one erg ?

o Watch Video Solution

170. What do you mean by gravitational unit of work ?

o Watch Video Solution



https://dl.doubtnut.com/l/_q1eY8lpjnG1G
https://dl.doubtnut.com/l/_BgIF8o1lwE22
https://dl.doubtnut.com/l/_5JFg4HKiGHRz
https://dl.doubtnut.com/l/_nAnP2HWmKTw2

171. State gravitational unit of work in SI.

° Watch Video Solution

172. Find the number of joules in the gravitational unit of work in SI.

° Watch Video Solution

173. A man runs a distance on a level road. The same man ascends up a
hill with the same velocity through the same distance. When does he do

more work ?

° Watch Video Solution

174. Give an example in which a force does work on a body but fails to

change its Kinetic energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_p0vxwsLlSfcr
https://dl.doubtnut.com/l/_2fh5QASemDix
https://dl.doubtnut.com/l/_nofJGVNtJRYK
https://dl.doubtnut.com/l/_L2nWZ5QEunqx

175. Does the work done in moving a body depend on how fast or how

slow the body is moved?

o Watch Video Solution

176. Give an example in which work done is negative.

o Watch Video Solution

177. Has an object in motion ability to do work ?

o Watch Video Solution

178. Does a single force acting an a particle necessarily change its K.E. and

momentum

o Watch Video Solution



https://dl.doubtnut.com/l/_L2nWZ5QEunqx
https://dl.doubtnut.com/l/_a9aUSu8smIgs
https://dl.doubtnut.com/l/_T5HEVJ7E368U
https://dl.doubtnut.com/l/_IkudVABb5sJN
https://dl.doubtnut.com/l/_xx7GHOKgUnJL

179. Can the K.E. of a body be negative

° Watch Video Solution

180. Can P.E. of an object be negative?

° Watch Video Solution

181. Out of joule, calorie, kilowatt and electron volt, which one is not the

unit of energy?

° Watch Video Solution

182. Define mechanical energy and law of conservation of mechanical
energy. Prove conversion of gravitational potential energy in to kinetic
energy by the help of law of conservation of mechanical energy. Also draw

graph between energy and height.


https://dl.doubtnut.com/l/_xx7GHOKgUnJL
https://dl.doubtnut.com/l/_efn3Got95Weh
https://dl.doubtnut.com/l/_ZhZXfNRx9MRF
https://dl.doubtnut.com/l/_mVdByICOH7Y2
https://dl.doubtnut.com/l/_NtDt9C3Cdkxw

° Watch Video Solution

183. What type of energy is stored in the spring of a watch?

° Watch Video Solution

184. When an air bubble rises in water, what happens to its potential

energy ?

° Watch Video Solution

185. What kind of energy transformations take place at a hydroelectric

power station ?

° Watch Video Solution



https://dl.doubtnut.com/l/_NtDt9C3Cdkxw
https://dl.doubtnut.com/l/_M4QSxngEUMXU
https://dl.doubtnut.com/l/_mb3aFtQshk2q
https://dl.doubtnut.com/l/_i0YHzbLpijJU

186. A spring is cut into two equal halves. How is the spring constant of

each half affected?

o Watch Video Solution

187. Define power and its Sl unit.?

o Watch Video Solution

188. The unit same as the watt second.

o Watch Video Solution

189. What are the dimensions of power ?

o Watch Video Solution



https://dl.doubtnut.com/l/_AKieFUyde2TE
https://dl.doubtnut.com/l/_z1wChtUq3nYo
https://dl.doubtnut.com/l/_BjuZACCiGw5l
https://dl.doubtnut.com/l/_v2OlET5Ke5Ay

190. How many watts are there in one horse power ?

° Watch Video Solution

191. Name the physical quantity, which is expressed as force times velocity.

° Watch Video Solution

192. For a planet revolving round the sun, when it is nearest to the sun

° Watch Video Solution

193. What is a conservative force ? Give one example.

° Watch Video Solution

194. Which physical quantities are conserved in an elastic collision?


https://dl.doubtnut.com/l/_LKrk410amcHH
https://dl.doubtnut.com/l/_bDzFDpMACOlu
https://dl.doubtnut.com/l/_3zMeyVY3nyW4
https://dl.doubtnut.com/l/_4Y4GQ0lO9fL6
https://dl.doubtnut.com/l/_NW9wdgOQOJ6R

° Watch Video Solution

195. Which physical quantity is conserved in both, elastic and inelastic

collision?

° Watch Video Solution

196. If two bodies stick together after collision. Will the collision be elastic

or inelastic?

° Watch Video Solution

197. A bullet gets embedded in a wooden block. Where does its KE go?

° Watch Video Solution

198. Give three examples of forces which are conservative in nature.



https://dl.doubtnut.com/l/_NW9wdgOQOJ6R
https://dl.doubtnut.com/l/_LAZRIGa91751
https://dl.doubtnut.com/l/_8w6wWHxKo0Mf
https://dl.doubtnut.com/l/_TTDbWObqL1Xe
https://dl.doubtnut.com/l/_8o2HTa9ynCfX

| ° Watch Video Solution

199. Friction is non-conservative force. How ?

° Watch Video Solution

200. Name the process in which (i) momentum is conserved but KE. is not

conserved and (ii) momentum changes but K.E. dose not change.

° Watch Video Solution

201. A coolie with load on his head is walking on a horizontal platform.

What is work done against gravity.

° Watch Video Solution



https://dl.doubtnut.com/l/_8o2HTa9ynCfX
https://dl.doubtnut.com/l/_YtMKALFsi2iH
https://dl.doubtnut.com/l/_evVLZtE9gDET
https://dl.doubtnut.com/l/_ftJ0f5MIyGWZ

202. An artificial satellite is at a height of 36,500 km above earth's surface.
What is the work done by earth's gravitational force in keeping it in its

orbit ?

° Watch Video Solution

203. Give two examples from daily life where according to physics, work

done is zero.

° Watch Video Solution

204. What is the source of KE of falling rain drops ?

° Watch Video Solution

205. State work-energy theorem.

° Watch Video Solution



https://dl.doubtnut.com/l/_AB4RcaevooKu
https://dl.doubtnut.com/l/_PUQ7VV2cb97w
https://dl.doubtnut.com/l/_rzGEz08nU2RF
https://dl.doubtnut.com/l/_KERwUOZJmy5B

206. What is spring constant ? What are its Sl units?

o Watch Video Solution

207. Calculate the number of joules in 1 kWh?

o Watch Video Solution

208. Show that 1J = 107erg

o Watch Video Solution

209. How will the momentum of a body change if its kinetic energy is

doubled ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KERwUOZJmy5B
https://dl.doubtnut.com/l/_cYEre8XH4AwZ
https://dl.doubtnut.com/l/_Fo2p6liidvI1
https://dl.doubtnut.com/l/_d6RSa3gNbw0M
https://dl.doubtnut.com/l/_jULsYcD0rT4e
https://dl.doubtnut.com/l/_mZ3YsgzpO51k

210. Show graphically the variation of potential energy of an object

thrown vertically upwards wir.t. its height.

° Watch Video Solution

211. How does kinetic energy of a moving ball change if its speed is
reduced to half of original speed. Take mass of ball = 4 kg and original

speed =20 m/s.

° Watch Video Solution

212. What is the work done by centripetal force in moving a body through

half cycle on the circular path of radius 35 m ?

° Watch Video Solution

213. What is an elastic collision ?

| o WMl L\ dana C Al ikl n


https://dl.doubtnut.com/l/_mZ3YsgzpO51k
https://dl.doubtnut.com/l/_CxijR08X914A
https://dl.doubtnut.com/l/_SWDPy78ANGqN
https://dl.doubtnut.com/l/_9modAUHFfkoY
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214. Define the term work. Calculate the work done by a constant force. Is

work done a scalar or a vector quantity ?

° Watch Video Solution

%
215. Give the expression for work done if angle between force F' and

%
displacement S is 6. Also find the dimensions and S.I. unit of work.

° Watch Video Solution

216. Define the term work and derive its SI unit. Write an expression for

the kinetic energy of a body of mass m moving with a uniform speed v.

° Watch Video Solution



https://dl.doubtnut.com/l/_9modAUHFfkoY
https://dl.doubtnut.com/l/_0FXheLJBQIba
https://dl.doubtnut.com/l/_wUtE85IK5Z4R
https://dl.doubtnut.com/l/_S2MkW4EEKnEe

217. How do we calculate work done by a force ? Write any two conditions

under which work done by a force is zero.

° Watch Video Solution

218. What is the amount of work done by a weight-lifter in holding a

weight of 120 kg on his shoulder for 30 s?

° Watch Video Solution

219. What is the amount of work done by a weight-lifter in holding a

locomotive against gravity, if it is travelling on a level plane ?

° Watch Video Solution

220. Derive an expression for the potential energy of an elastic stretched

spring.

| e |


https://dl.doubtnut.com/l/_SvGRkOZCozz3
https://dl.doubtnut.com/l/_y0HyrzME3ceP
https://dl.doubtnut.com/l/_cHH6Vn3734WM
https://dl.doubtnut.com/l/_8mWMplU57NTt

I & Watch Video Solution

—
221. Define power. Prove that P = F'. v where the symbols have their

usual meanings.

° Watch Video Solution

222. By what factor the velocity of a body should be increased so that its

kinetic energy is increased by a factor of nine ? Justify your answer.

° Watch Video Solution

223. Two bodies A and B weighing 5 kg and 6 kg respectively have equal

momenta. Which one has more kinetic energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8mWMplU57NTt
https://dl.doubtnut.com/l/_hdhEUNixgcL0
https://dl.doubtnut.com/l/_xysgoDOk2OB9
https://dl.doubtnut.com/l/_HAJKRWxt1sx0

224. Define kinetic energy. Give its units and dimensional formula.

° Watch Video Solution

225. Define potential energy. Give its units and dimensional formula.

° Watch Video Solution

226. Draw the variation of potential energy and kinetic energy of a block

attached to a spring, which obeys Hooke's law.

° Watch Video Solution

227. State and prove the principle of conservation of mechanical energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_DLgHgmP804NT
https://dl.doubtnut.com/l/_aEdDzE3YqPSt
https://dl.doubtnut.com/l/_g8bBYub7vbLo
https://dl.doubtnut.com/l/_EEk7O3sP2gEm

228. What is meant by mass energy equivalence ? Discuss its significance

in Physics.

° Watch Video Solution

229. In an inelastic collision

° Watch Video Solution

230. Show that in case of one dimensional elastic collision of two bodies,
the relative velocity' of sepa ration after the collision is equal to the

relative velocity of approach before the collision

° Watch Video Solution

231. What is meant by positive work, negative work and zero work ?

[llustrate your answer with two examples of each type.

| e |


https://dl.doubtnut.com/l/_uKF7g6pSCMyA
https://dl.doubtnut.com/l/_RcIQNwHwXLsm
https://dl.doubtnut.com/l/_c8aGLFc95T5z
https://dl.doubtnut.com/l/_ZzySdvcNDeux

o Watch Video Solution I

232. WORK DONE BY A VARIABLE FORCE

° Watch Video Solution

233. What are conservative and non-conservative forces, explain with

examples. Mention some of their properties.

° Watch Video Solution

234. Define kinetic energy. Derive an expression for the kinetic energy of a

body moving with a uniform velocity.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZzySdvcNDeux
https://dl.doubtnut.com/l/_391LIojeJNeF
https://dl.doubtnut.com/l/_X2oMWcZFPpWX
https://dl.doubtnut.com/l/_LhnMp5e0svbN

235. Define the term potential energy, and derive its dimensions. Write an
expression for the gravitational potential energy of a body of mass m

raised to a height h above the earth's surface

° Watch Video Solution

236. Define elastic potential energy. An elastic spring of force constant k is

1
compressed by an amount x. Show that its pulenlial energy is 514:932

° Watch Video Solution

237. What do you mean by kinetic energy ? Derive an expression for the

kinetic energy of an object of mass m moving with velocity, v.

° Watch Video Solution

238. WORK ENERGY THEOREM

| e |


https://dl.doubtnut.com/l/_aYz8ql3VnLoF
https://dl.doubtnut.com/l/_ufiIbM6QFRN0
https://dl.doubtnut.com/l/_sRbSSMkq97EH
https://dl.doubtnut.com/l/_uyDzYmp5qJL9

| & Watch Video Solution I

239. WORK ENERGY THEOREM

o Watch Video Solution

240. Define potential energy and conservative force. Write two relations

between them.

o Watch Video Solution

241. CONSERVATIVE FORCES

o Watch Video Solution

242. What are conservative forces ? Show that gravitational force is a

conservative force

s I


https://dl.doubtnut.com/l/_uyDzYmp5qJL9
https://dl.doubtnut.com/l/_j9B4rJAwzsEV
https://dl.doubtnut.com/l/_bJLcQbvng49I
https://dl.doubtnut.com/l/_tWsThrfoTo01
https://dl.doubtnut.com/l/_ANx0a1ByVEzq

| ¥ Vvatch Video Solution J

- = —
243. Work done by a force is given by w = F' . S where F' is the force

%
and S is the displacement. Show that : Work done is also equal to

change in KE.

° Watch Video Solution

— = —
244. Work done by a force is given by w = F' . § where F' is the force

%
and S is the displacement. Show that : Work done is also equal to

change in potential energy using this expression.

° Watch Video Solution

245. A particle of mass m is moving in a horizontal circle of radius r, under
a centripetal force equal to ( — K /r?), where k is a constant. The total

energy of the particle is -

° Watch Video Solution



https://dl.doubtnut.com/l/_ANx0a1ByVEzq
https://dl.doubtnut.com/l/_a0l1mhiStjNE
https://dl.doubtnut.com/l/_vkKbuYDuwOzZ
https://dl.doubtnut.com/l/_iHdn9rfiFMc4

246. What is meant by power and energy ? Give their units.

° Watch Video Solution

247. Draw a plot of spring force versus displacement x. Hence find an

expression for the P.E. of an elastic stretched spring.

° Watch Video Solution

248. Discuss the conservation of energy in an elastic spring. Hence write
an expression for the maximum speed of a body of massin oscillating at

its one end.

° Watch Video Solution



https://dl.doubtnut.com/l/_iHdn9rfiFMc4
https://dl.doubtnut.com/l/_HTpP1Yy32uH0
https://dl.doubtnut.com/l/_MSSxquKolfaR
https://dl.doubtnut.com/l/_jD4rrqOvyJIO

249. What is the meaning of 'Collision’ in physics ? Differentiate between

elastic and inelastic collision. Give one example each.

° Watch Video Solution

250. Define the terms Elastic collision and Inelastic collision. What is the
difference between an inelastic collision and a completely inelastic

collision ?

° Watch Video Solution

251. Prove that bodies of identical masses exchange their velocities after

head-on elastic collision.

° Watch Video Solution



https://dl.doubtnut.com/l/_zHfUAhhfwko8
https://dl.doubtnut.com/l/_F1WyrBKXtkBl
https://dl.doubtnut.com/l/_nEESNv7j2LKy

252. Identify conservative and non-conservative forces given below and
write one main difference between them on the basis of work done :

frictional force, electrostatic force, gravitational force and viscous force.

° Watch Video Solution

253. Show that there is a loss of kinetic energy during one dimensional

inelastic collision. How will you account for this loss of energy ?

° Watch Video Solution

254. Distinguish between elastic and inelastic collisions

° Watch Video Solution

255. Prove that in a two dimensional elastic collision of a moving ball with

another stationary identical ball, the two balls move perpendicular to


https://dl.doubtnut.com/l/_PoKKGYOfdoqA
https://dl.doubtnut.com/l/_pnQT80wa3rjK
https://dl.doubtnut.com/l/_9rS1GSQZRnIE
https://dl.doubtnut.com/l/_udlJihOKzUUc

each other after collision?

° Watch Video Solution

256. Obtain graphically and mathematically work done by a variable force.

° Watch Video Solution

257. WORK ENERGY THEOREM

° Watch Video Solution

258. Discuss elastic collision in one dimension. Obtain expressions for

velocities of the two bodies after such a collision.

° Watch Video Solution



https://dl.doubtnut.com/l/_udlJihOKzUUc
https://dl.doubtnut.com/l/_x9EQBbCbShAG
https://dl.doubtnut.com/l/_sb047HMsAzmO
https://dl.doubtnut.com/l/_P7Bg0WhXbdm7

259. The work done an a particle of mass m by a force

zc i+ i (Kbe € gaconstantofap x riate dir

[
T (r);

(a,0) — thepﬁo,a)‘ along a circular path of radius a about the origin in x

K

-y plane is

2k

Answer:

o Watch Video Solution

260. Two masses of 2 g and 6 are moving with equal kinetic energy. The

ratio of the magnitudes of their Linear momenta is,

A 4:1


https://dl.doubtnut.com/l/_ZYH4rUBKtUaV
https://dl.doubtnut.com/l/_8AobQjM14exx

D.1:16

Answer:

° Watch Video Solution

261. If maching is lubricated with oil

A. the mechanical advantage of the machine increases

B. the mechanical efficiency of the machine increases

C. both its mechanical advantage and efficiency increase

D. its efficiency increases, but its mechanical advantage decreases.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_8AobQjM14exx
https://dl.doubtnut.com/l/_kWaplJw7C0hf
https://dl.doubtnut.com/l/_8Cut3iishZtM

262. A spring of force constant k is cut into two pieces such that one
piece is double the length of the other. Then the long piece will have a

force constant of

()
- (3)

D.6k

Answer:

o Watch Video Solution

263. An ideal spring with spring constant k is hung from the ceiling and a
block of mass M is attached to its lower end. The mass is released with
the spring initially unstretched. Then the maximum extension in the

spring is


https://dl.doubtnut.com/l/_8Cut3iishZtM
https://dl.doubtnut.com/l/_2SNBTYwxB5Xw

Answer:

o Watch Video Solution

264. A particle of mass m is moving in a circular path of constant radius r
such that its centripetal acceleration a. is varying with time t as
a. = k*rt?, where k is a constant. The power delivered to the particle by

the forces acting on it is :

A 2rmk’r’t

B. mk%r’t

(mk4r2t5)
3

C.

D. zero


https://dl.doubtnut.com/l/_2SNBTYwxB5Xw
https://dl.doubtnut.com/l/_aGQ7Q5waSGEg

Answer:

° Watch Video Solution

265. A wind - powered generator convets and energy into electrical
energy . Assume that the generator convents a fixed fraction of the wind
energy intercepited by to blades into electrical energy for wind speed V',

the electrical power output will be propertional to

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_aGQ7Q5waSGEg
https://dl.doubtnut.com/l/_X5k1qtg26VDb

266. A particle is acted by = force F' = Kx where K is a( + Ve) constant
its potential mwrgy at * = 0 is zero . Which curve correctly represent the

variation of putential energy of the block with repect to x

==X



https://dl.doubtnut.com/l/_Q6UPrB0yFltk

L

Answer:

o Watch Video Solution

267. A particle which is constant to move along the x — a€s , is subjected
to a force in the same direction which varies with the distance z of the
particle from the origin as F(z) = — Kz + az® . Hero K and a are
positive constant . For x > 0, the fanctional from of the patential every

‘U(x) of the particle is


https://dl.doubtnut.com/l/_Q6UPrB0yFltk
https://dl.doubtnut.com/l/_vrCXHJv7pCEA

Ux) (b)
X
B.
Li(x)
X
C.
=
D.
Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_vrCXHJv7pCEA
https://dl.doubtnut.com/l/_Uz3F0CbqScmd

268. A block of mass 2kg is free to move along the z-axis. It at rest and
from ¢ = Oonwards it is subjected to a time-dependent force F'(t) in the
x direction. The force F(t) varies with ¢ as shown in the figure. The

kinetic energy of the block after 4.5 seconds is

F(n) 4
4N

4

-
emmmeee U\
92]

o~

A.450)

B.7.50])

C.5.06]

D. 14.06 )

Answer:

I ° Watch Video Solution


https://dl.doubtnut.com/l/_Uz3F0CbqScmd

269. A block (B) is attached to two unstriched sprig S1 and S (2) with
spring constant K and 4K , respectively (see fig 1) The other ends are
atteched in identical support M; and M> not attached in the walls . The
springs and supports have negligible mass . There is no friction anywhere
. The block B is displaced toword wall 1 by a small distance z (figure (ii))
and released . THe block return and moves a maximum displacements z
and y are musured with reoact to the equalibrum of the block B and the

ratioy/x is

A4

B.2


https://dl.doubtnut.com/l/_Uz3F0CbqScmd
https://dl.doubtnut.com/l/_nlVsUTba3s4s

N

Answer:

° Watch Video Solution

270. Two small particles of equal masses stant moving in opposite
direction from a point A in a burtizonetal circule orbic their tangention
velocity are V' and 2V , respectively as shown in the figure between
collsions , the particals move with constant speed After making how many

elastic collition , other the then that at A these two partical will again


https://dl.doubtnut.com/l/_nlVsUTba3s4s
https://dl.doubtnut.com/l/_1eFZO8qZLZlN

reach the point A ?

A4

B.3

C.2

D.1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_1eFZO8qZLZlN

271. A particle of mass m is projected from the ground with an initial
speed u( at an angle a with the horizontal. At the highest point of its
trajectory, it makes a completely inelastic collision with another identical
particle, which was thrown vertically upward from the ground with the
same initial speed u(. The angle that the composite system makes with

the horizontal immediately after the collision is

A
4
B. il +a
4
C. g —a
D. =
2
Answer:

° Watch Video Solution

272. A particle is acted upon by a force of constant magnitude which is

always perpendicular to the velocity of the particle. The motion of the


https://dl.doubtnut.com/l/_txPLRK7QsGJ0
https://dl.doubtnut.com/l/_838KtDB2UFLc

particle takes place in a plane. It follows that

A. its velocity is constant

B. its acceleration is constant

C. its kinetic energy is constant

D. it moves in a circular path.

Answer:

o Watch Video Solution

273.Aforce F = — K(y% + w}) (where K is a positive constant) acts on
a particle moving in the x-y plane. Starting from the origin, the particle is
taken along the positive x-axis to the point (a, 0), and then parallel to the
y-axis to the point (a, a). The total work done by the force F on the

particle is

A —2Ka>

B. 2Ka>


https://dl.doubtnut.com/l/_838KtDB2UFLc
https://dl.doubtnut.com/l/_XI3GdimLBYJZ

C.-Ka"2’

D. Ka?

Answer:

° Watch Video Solution

274. A body is moved along a straight line by a machine delivering
constant power . The distance moved by the body is time ¢ is proptional

to

3
B.t4

3
C.t2

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_XI3GdimLBYJZ
https://dl.doubtnut.com/l/_XvOJVba2GHsn

275. A uniform chain of length L and mass M is lying on a smooth table
and one-third of its length is hanging vertically down over the edge of
the table. If g is the acceleration due to gravity, the work required to pull

the hanging part on to the table is

A. MglL

MgL
B. ——
3
)

C.(MgL=
(99

)
D. MqL——
94718

Answer:

o Watch Video Solution

276. A small bell starts moving from A over a fixed track as shown in the
figure . Surface AB is friction from A to B the bell roll ralis without

sipping BC'is friction , K4Kp andK are kinetic energy of the bell at


https://dl.doubtnut.com/l/_XvOJVba2GHsn
https://dl.doubtnut.com/l/_oQDaTqxue05J
https://dl.doubtnut.com/l/_nS8VqmI5IvqN

A, B and C respacecvely.Then

C
4 On
A
h,
h,
¥ v

A hy > he, Kp > K¢

B.hgy > hg, Ko > Ky

Chy =he, Kgp = K¢

D.hy < hCaKB > K¢

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_nS8VqmI5IvqN

277. A tennis ball dropped on a barizoontal smooth surface , it because
back to its original postion after hiting the surface the force on the bell
during the collision is propertional to the length of compression of the
bell . Which one of the following skethes desches discribe the variation of
its kinetic energy K with time 1 mass apporiandly ? The figure as only

illistrative and not to the scale.



https://dl.doubtnut.com/l/_rTw4BKcSM7ke

Answer:

o Watch Video Solution

278. A particle of mass m is initially at rest at the origin. It is subjected to
a force and starts moving along the x-axis. It kinetic energy K changes
with time as dK /dt = ~t, where 7 is a positive constant of appropriate
dimensions. Which of the following statement is (are) true?

A. The force applied on the particle is constant.

B. The speed of the particle is proportional to time.

C. The distance of the particle from the origin increases linearly with

time.


https://dl.doubtnut.com/l/_rTw4BKcSM7ke
https://dl.doubtnut.com/l/_aGmLxhkfgoad

D. The force is conservative .

Answer:

o Watch Video Solution

279. There object A, B and C are kept is a straing line a fritionlas
horizental surface . These have masses have increase on 2m and m
repectively . The object A move toward B with a speed 9 m//s and makes
as electic collision with a there after B makes complately inclesis with C' .
All motion over on the same strangth line . Find the first speed of the

object C



https://dl.doubtnut.com/l/_aGmLxhkfgoad
https://dl.doubtnut.com/l/_EGYaiEknMwTn

| Y Watch Video Solution J

280. A block of mass 0.18kg is attached to a spring of force-constant
2N /m. The coefficient of friction between the block and the floor is 0.1
Initially the block is at rest and the spring is un-stretched. An impulse is
given to the block as shown in the figure. The block slides a distance of
0.06m and comes to rest for the first time. The initial velocity of the block

inm//sis V = N /10.Then N is :

° Watch Video Solution

281. A particle of mass 0.2kg is moving in one dimension under a force
that delivers constant power 0.5W to the particle.If the initial speed =0

then the final speed (in ms_l) after 5s is.

| o WAL _L vl . ~_ ..o ]


https://dl.doubtnut.com/l/_EGYaiEknMwTn
https://dl.doubtnut.com/l/_CO3FNnhpggTk
https://dl.doubtnut.com/l/_4S8qKEXyNZEt

L vvallll vIiUCO o0IULIVII )

282. Constant as eliptical rail PQ in the varticle plain with OP = = 3m
and OQ = 4m . A block of mass 1 kg is pailed along the rail from P to @
with a force of 18 N , which is always parallel to less PQ) Assuming are
frictionless losess , the kinetic energy the block when 0 reches Q is
(n x 10) pales . THe velie of a (Take acceleration due to gravity )

= 10ms~ 2)

1Q

>

n
—— =2 ——_

o Watch Video Solution



https://dl.doubtnut.com/l/_4S8qKEXyNZEt
https://dl.doubtnut.com/l/_JWTgt9OuezG1

283. A spring-block system is resting on a frictionless floor as shown in
the figure. The spring constant is 2.0Nm ' and the mass of the block is
2.0 kg. Ignore the mass of the spring. Initially the spring is in an
unstretched condition. Another block of mass 1.0 kg moving with a speed
of 2.0ms ! collides elastically with the first block. The collision is such
that the 2.0 kg block does not hit the wall. The distance, in metres,
between the two blocks when the spring returns to its unstretched

position for the first time after the collision is

2ms
lkg —» 2kg

o Watch Video Solution

284. A particle of unit mass is moving along the x-axis under the influence
of a force and its total energy is conserved. Four possible forms of the

potential energy of the particle are given in column-l (a and UO are


https://dl.doubtnut.com/l/_St3DUHGfRphb
https://dl.doubtnut.com/l/_XXx5CTb0LRac

constants). Match the potential energies in column-l to the

corresponding statement(s) in column-II.

(4) U(x) = % [1 - (%) 2} (P) the force acting on the particle

(B) Us(z) = % ( %)2 (Q) the force acting on the particle

(C) Us(z) = %(%)2 exp| — (£)] (R) the force acting on the particle

(D) Uy(x) = % [% - % (%)3} (S) The particle experiences an att
(

T) The particle with total energy-i

o Watch Video Solution

285. When a rubber-band is stretched by a distance x, it exerts a restoring
force of magnitude F' = ax + bxz? where a and b are constants. The work
done in stretching the unstretched rubber band by L is :

A aL? + bLs

1 2 3

Cal b
T2 3

o L(al? b
"2 2 3


https://dl.doubtnut.com/l/_XXx5CTb0LRac
https://dl.doubtnut.com/l/_VQ3CnPLhpoMO

Answer:

° Watch Video Solution

— R o ~
286. A force F' = (52’ + 37+ 2k>N is applied over a particle which
displaces it from its origin to the point T = (22 — 3>m The work done

on the particle in joules is-

D.13

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_VQ3CnPLhpoMO
https://dl.doubtnut.com/l/_b7L9LNouPMmP

287. An athlete in the Olympic gamed covers a distance of 100m in 10s.
His kinetic energy can be estimated to be in range.
(1) 200J — 500J
(2)2 x 10°J — 3 x 10°J
(3) 20, 000J — 50, 000J
(4) 2, 000J — 5, 000J.
A.200J-500 ]
B.2 x 10°J — 3 x 10°J

C. 20,000 J - 50,000 )

D. 2000 J - 5000 )

Answer:

o Watch Video Solution

288. A particle of mass 100g is thrown vertically upwards with a speed of

5m / s. The work done by the force of gravity during the time the particle


https://dl.doubtnut.com/l/_nfcsgH5gqrSN
https://dl.doubtnut.com/l/_0hech7PViMdZ

goes up is

A 125)

B.0.5

C.-05])

D.-125

Answer:

o Watch Video Solution

289. A ball whose kinetic energy is E , is projected at an angle of 45( o)
to the horizontal . The kinetic energy of the ball at the highest point of its

flight will be

@

Q)
o | by §|m


https://dl.doubtnut.com/l/_0hech7PViMdZ
https://dl.doubtnut.com/l/_DPKLkLwSJgKe

D. zero

Answer:

° Watch Video Solution

290. A particle is projected at 60( o) to the horizontal with a kinetic

energy K . The kinetic energy at the highest point is

@

0
Sic Il

D. zero

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_DPKLkLwSJgKe
https://dl.doubtnut.com/l/_4tz3ugZkcw1N

291. A particle moves in a straight line with retardation proportional to its
displacement. Its loss in kinetic energy for any displacement x is

proportional to

D.log, x

Answer:

o Watch Video Solution

292.The potential energy of a 1kg particle free to move along the x- axis
zt  x?

isgivenbyV(z) =—— —|J

is given by V(z) < 1 5 >

The total mechainical energy of the particle is 2J . Then , the maximum

speed (in m//s) is


https://dl.doubtnut.com/l/_WYWAQe9geIvL
https://dl.doubtnut.com/l/_oRRYqWTsw4VU

Answer:

o Watch Video Solution

293. Consider the following two statements:

A. Linear momentum of a system of partcles is zero.

B. Kinetic energ of a system of particles is zero.

A. A does not imply B and B does not imply A

B. Aimplies B but B does not imply A

C. A does not imply B but B implies A

D. Aimplies B and B implies A


https://dl.doubtnut.com/l/_oRRYqWTsw4VU
https://dl.doubtnut.com/l/_HFOObXtH1plo

Answer:

° Watch Video Solution

294. A spherical ball of mass 20kg is stationary at the top of a hill of
height 100m , it rolls down a smooth surface to the ground , then climbs
up another bill of height of 30m and final rolls down to a horizontal base
at a height of 20m about the ground . The velocity attained by the ball is
A 10ms !
B.10,/30ms ~*

C.40ms !

D.20ms !

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_HFOObXtH1plo
https://dl.doubtnut.com/l/_hbz5HmUuAr4D

295. A uniform chain of length 2 m is kept on a table such that a length of
60 cm hangs freely from the edge of the table. The total mass of the
chain is 4 kg. What is the work done in pulling the entire chain on the
table?

A72)

B.3.6)

C.120)

D. 1200 )

Answer:

o Watch Video Solution

296. A mass of M kg is suspended by a weightless string. The horizontal
force that is required to displace it until the string makes an angle of 45°

with the initial vertical direction is


https://dl.doubtnut.com/l/_ly575bCjbTaC
https://dl.doubtnut.com/l/_jznQ2NI4ACfd

C. (V24 1)Myg

D.+/2Mg

Answer:

o Watch Video Solution

297. A spring of spring constant 5 x 102Nm is streched initially by 5em
from the unstriched position . Then the work required to streach is
further by another 5¢cm is

A.12.50 Nm

B.18.75 Nm

C.25.00 Nm

D.6.25 Nm


https://dl.doubtnut.com/l/_jznQ2NI4ACfd
https://dl.doubtnut.com/l/_OBFoam8zZdV2

Answer:

° Watch Video Solution

298. A spring of force constant 800N /m has an extension of 5cm. The
work done in extending it from 5cm to 15cm is

A.16 )

B.8])

C.32]

D.24 |

Answer:

° Watch Video Solution

299. A 2 kg block slides on a horizontal floor with a speed of 4 m/s. It

strikes an uncompressed spring, and compresses it till the block is


https://dl.doubtnut.com/l/_OBFoam8zZdV2
https://dl.doubtnut.com/l/_q9g1eYWsr4Ns
https://dl.doubtnut.com/l/_PefMlDacok7w

motionless. The kinetic friction force is 15 N and spring constant is 10000
N/m. The spring is compressed by (in cm):

A.55cm

B.2.5cm

C.11.0cm

D.8.5cm

Answer:

o Watch Video Solution

300. A body of mass m, accelerates uniformly from rest to V; in time ¢;.

The instantaneous power delivered to the body as a function of time ¢ is.

muit
t1
mv%t
t}
mv1t2
t1



https://dl.doubtnut.com/l/_PefMlDacok7w
https://dl.doubtnut.com/l/_EJ1eJdgwfbrv

mv%t

t

Answer:

° Watch Video Solution

301. A body is moved along a straight line by a machine delivering
constant power . The distance moved by the body is time ¢ is proptional

to

C.t1

D. t3

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_EJ1eJdgwfbrv
https://dl.doubtnut.com/l/_W9eiiTffkQvB
https://dl.doubtnut.com/l/_UTVCbmCy3f2O

302. If mass-energy equivalence is taken into account , when water is

cooled to form ice, the mass of water should :-(Note: The mass energy of

an object is the energy equivalent of its mass , as given by E = mc?,

where m=mass of object & c = speed of light)

A. increase

B. remain unchanged

C.decrease

D. first increase then decrease

Answer:

o Watch Video Solution

303. A bomb of mass 16kg at rest explodes into two pieces of masses 4 kg
and 12 kg. The velolcity of the 12 kg mass is 4ms 1. The kinetic energy of

the other mass is

A. 192


https://dl.doubtnut.com/l/_UTVCbmCy3f2O
https://dl.doubtnut.com/l/_SXjJyIyE7IeT

B.96 )

C.144 )

D. 288 )

Answer:

o Watch Video Solution

304. A block of mass 0.50 kg is moving with a speed of 2.00 m/s on a

smooth surface. It strikes another mass of 1.00 kg and then they move

together as a single body. The energy loss during the collision is

A.0.16)

B.1.00 )

C.0.67)

D.0.34 )

Answer:



https://dl.doubtnut.com/l/_SXjJyIyE7IeT
https://dl.doubtnut.com/l/_XzXgaP7Zl2hn

| @ Watch Video Solution J

305. A mass m moves with a velocity v and collides inelastically with

another identical mass. After collision the 1st mass moves with velocity

7 in a direction perpendicular to the initial direction of motion. Find
3

the speed of the second mass after collision

Answer:

o Watch Video Solution

306. A particle of mass m moving in the x direction with speed 2v is hit by

another particle of mass 2m moving in they y direction with speed v. If the


https://dl.doubtnut.com/l/_XzXgaP7Zl2hn
https://dl.doubtnut.com/l/_UWmHc7eN4IZj
https://dl.doubtnut.com/l/_TRvEifRgqKSx

collision is perfectly inelastic, the percentage loss in the energy during
the collision is close to :

A.044

B.0.5

C.0.56

D. 0.62

Answer:

o Watch Video Solution

307. A block of mass m = 0.1kg is connceted to a spring of unknown
spring constant k. It is compressed to a distance x from its equilibrium
position and released from rest. After approaching half the distance
(%) from the euilibrium position, it hits another block and comes to
rest momentarily, while the other block moves with velocity 3ms ~'. The

total initial energy of the spring is :


https://dl.doubtnut.com/l/_TRvEifRgqKSx
https://dl.doubtnut.com/l/_IbfFCEuOjw9R

A.03])

B.0.6 ]

C.15)

D.0.8)

Answer:

o Watch Video Solution

308. A body of mass m = 1072kg is moving in a medium and experiences
a frictional force F = — Kv”. Its initial speed is vy = 10ms 2. If , after
1
10s, its energy is gmv%, the value of k will be
A.10 3kgm !
B.10 3kgs !
C.10 *kgm !

D.10 'kgm ~1's 1


https://dl.doubtnut.com/l/_IbfFCEuOjw9R
https://dl.doubtnut.com/l/_yJp0gIKmuBMb

Answer:

° Watch Video Solution

309. A time dependent force F' = 6t acts on a particle of mass 1kg. If the
particle starts from rest, the work done by the force during the first
1sec. will be

A 45)

B.22])

C.9)

D.18)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_yJp0gIKmuBMb
https://dl.doubtnut.com/l/_Wb9sHXaQQdYB

310. A person trying to lose weight by burning fat lifts a mass of 10 kg
upto a height of T m 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
3.82107J of energy per kg which is converted to mechanical energy with
a20% efficiency rate. Take g = 9.8ms 2 :

A.6.45 x 10 3kg

B.9.89 x 10 kg

C.12.89 x 10 3kg

D.2.45 x 10 %kg

Answer:

o Watch Video Solution

311. A particle is moving in a circular path of radius a under the action of

an attractive potential U = — 57 Its total energy is :
r


https://dl.doubtnut.com/l/_yNFvv37SCn6E
https://dl.doubtnut.com/l/_U6nIa4ZaUUIU

Answer:

o Watch Video Solution

312. 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% greater than the original kinetic energy, the magnitude of the

relative velocity between the two particles, after collision, is:


https://dl.doubtnut.com/l/_U6nIa4ZaUUIU
https://dl.doubtnut.com/l/_IsRVoGoGjhkB

Answer:

o Watch Video Solution

313. This question has statement 1 and statement 2 . Of the four choice
given after the Statement , choose the one that best describe the two
Statement .

If the spring Siand S, of force constant k; and k, respectively , are
streached by the same force , it is found that more work is done on
spring S; then on spring S

Statement -1: If statement by the same answer work done on S; work on
S1 is more then S,

Statement-2: k; < ky

A. Statement 1is false, Statement 2 is true

B. Statement 1is true, Statement 2 is false.

C. Statement 1 is true, Statement 2 is true, Statement 2 is the correct

explanation for statement 1


https://dl.doubtnut.com/l/_IsRVoGoGjhkB
https://dl.doubtnut.com/l/_UnD48BamlM7G

D. Statement 1 is true, Statement 2 is true, Statement 2 is not the

correct explanation of Statement 1.

Answer:

o Watch Video Solution

314. This question has statement | and statement II. Of the four choices
given after the statements, choose the one that best describes the two
statements.
Statement I: A point particle of mass m moving with speed v collides with
stationary point particle of mass M. If the maximum energy loss possible
| £ L) then f m
ven as f| =muv enf=|—
8 2 M+m
Statement Il: Maximum energy loss occurs when the particles get stuck

together as a result of the collision.

A.) Statement 1 is true, Statement 2 is true, Statement 2 is the correct

explanation of Statement 1.


https://dl.doubtnut.com/l/_UnD48BamlM7G
https://dl.doubtnut.com/l/_rgzJZ7ZXzTtS

B. Statement 1 is true, Statement 2 is true, Statement 2 is not the

correct explanation of Statement 1.

C. Statement 1is true, Statement 2 is false.

D. Statement 1 is false, Statement 2 is true

Answer:

o Watch Video Solution

315. Statement 1: Two particles moving in the same direction do not lose
all their energy in a completely inelastic collision.
Statement 2 : The principle of conservation of momentum holds true for
all kinds of collisions.

A. Statement - 1is true, Statement - 2 is false

B. Statement - 1 is tru*e, Statement - 2 is true , Statement - 2 is the

correct explanation of Statement-1


https://dl.doubtnut.com/l/_rgzJZ7ZXzTtS
https://dl.doubtnut.com/l/_oNSzICuZAzDd

C.Statement - 1 is true, Statement - 2 is true , Statement - 2 is not the

correct explanation of Statement-1

D. Statement -1 is false, Statement -2 is true

Answer:

o Watch Video Solution

316. Consider the situation - A laborer carrying bricks on his head on a
level road from one place to another. Find the work done in the process
(a) by gravity, (b) by man (c) by frictional force between man and ground.

A. correct

B. incorrect

C. partly correct

D. insufficient data

Answer:



https://dl.doubtnut.com/l/_oNSzICuZAzDd
https://dl.doubtnut.com/l/_fm6uwaRRnjc8

| @J Watch Video Solution J

317. The force on a particle as the function of displacement x is given by
F =9+ 0. 3z. The work done corresponding to displacement of particle
fromx=0tox=2unitis

A.25)

B.29])

C.21)

D.18.6)

Answer:

° Watch Video Solution

318. A body of mass 50 kg is at rest. The work doen to accelerate it by

20m/s in 10 s is


https://dl.doubtnut.com/l/_fm6uwaRRnjc8
https://dl.doubtnut.com/l/_aPoY5RKhB4FO
https://dl.doubtnut.com/l/_4QaEk0yV0PGj

A 10°T

B.10%J

C.2 x 10°J

D.4 x 10*J

Answer:

° Watch Video Solution

319. Kinetic energy, with any reference, must be

A. zero

B. positive

C. negative

D. both aand ¢

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_4QaEk0yV0PGj
https://dl.doubtnut.com/l/_WQlZtXcjJCb3

320. The kinetic energy of a body becomes four times its initial value.The

new linear momentum will be:

A. become twice its initial value

B. become thrice its initial value

C. become four times its initial value

D. remain constant

Answer:

° Watch Video Solution

321. A body of massbkg is moving with a momentum of 10kgm / s. A force
of 0.2V acts on it in the direction of motion of the body for 10sec. The

increase in its kinetic energy.

A1)


https://dl.doubtnut.com/l/_WQlZtXcjJCb3
https://dl.doubtnut.com/l/_zxqHMb6hM5g1
https://dl.doubtnut.com/l/_i8kmtHnkIrwb

B.2.2]

C.33)

D.44 )

Answer:

o Watch Video Solution

322. A block of mass 20 kg is moving in x-direction with a constant speed
of 10 ms~!. It is subjected to a retarding force F = ( — 0.1z) N during
its travel from x=20 m to x=30 m. Its final kinetic energy will be

A.475)

B.450)

C.275)

D.250)

Answer:



https://dl.doubtnut.com/l/_i8kmtHnkIrwb
https://dl.doubtnut.com/l/_agc5sHRb3wxq

| @J Watch Video Solution J

323. The decrease in the potential energy of a ball of mass 20 kg which

falls from a height of 50 cm is

A. 968 |

B.98 )

C. 1980 J

D. none of these

Answer:

o Watch Video Solution

324. If the water falls from a dam into a turbine wheel 19.6 m below, then

the velocity of water at the turbine is (g = 9.8m/s2)

A.9.8ms !


https://dl.doubtnut.com/l/_agc5sHRb3wxq
https://dl.doubtnut.com/l/_x2ZAwpjTVCy2
https://dl.doubtnut.com/l/_RtfeAxBQjJ9Q

B.19.6ms

C.39.2ms !

D.98.0ms !

Answer:

° Watch Video Solution

325. A gun fires a bullet of mass 50g with a velociy of 30m /s. Due to this,
the gun is pushed back with a velocity of 1m /s, then the mass of the gun
is :

A.5.5 kg

B.3.5kg

C.15kg

D.0.5 kg

Answer:



https://dl.doubtnut.com/l/_RtfeAxBQjJ9Q
https://dl.doubtnut.com/l/_EIhFBuUfarud

| @J Watch Video Solution J

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

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

A 37ms !

B.22ms !

C.15ms !

D.9.8ms !

Answer:

° Watch Video Solution

327. A bomb of mass 3.0kg explodes in air into two pieces of masses
2.0kg and 1.0kg. The smaller mass goes at a speed of 80m /s. The total

energy imparted to the two fragments is :


https://dl.doubtnut.com/l/_EIhFBuUfarud
https://dl.doubtnut.com/l/_5suo2GlkSIdB
https://dl.doubtnut.com/l/_cKeYGuKJtKne

A.1.07 kJ

B.2.14 k|

C.2.4 k|

D.4.8k

Answer:

o Watch Video Solution

328. If a spring extends by = on loading, then the energy stored by the

spring is (if T is tension in the spring and k is spring constant)



https://dl.doubtnut.com/l/_cKeYGuKJtKne
https://dl.doubtnut.com/l/_dBZNteVojpYK

| ° Watch Video Solution

329. A spring 40 mm long is stretched by the application of a force. If 10N
force required to stretch the spring through 1mm, then the work done in
stretching the spring through 40 mm is

A. .23

B.68 )

C.84]

D.8)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_dBZNteVojpYK
https://dl.doubtnut.com/l/_V05BTdamBjqb

330.
The figure shows a smooth curved track terminating in a smooth
horizontal part. A spring of spring constant 400(N) /(m) is attached at
one end to a wedge fixed rigidly with the horizontal part . A 40 g mass is
released from rest at a height of 5 m on the curved track. The maximum
compression of the spring will be

A.98m

B.9.8 cm

C..98 m

D. .009 km

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_4IDnDZjuT9Kr

331. A particle moves along a curve of unknown shape but magnitude of

force F'is constant and always acts along tangent to the curve.Then

A. F may be conservative

B. F must be conservative

C. F may be non-conservative

D. F must be non-conservative

Answer:

o Watch Video Solution

332. Which of the following is true ?

A. Momentum is conserved in all collisions, but kinetic energy is

conserved only in inelastic collisions.

B. Neither momentum nor kinetic energy is conserved in inelastic

collisions.


https://dl.doubtnut.com/l/_yZxpu0SmWKwE
https://dl.doubtnut.com/l/_hewvSRqinvsh

C. Momentum is conserved in all collisions but not kinetic energy

D. Both momentum and kinetic energy are conserved in all collisions

Answer:

° Watch Video Solution

333. Two particles are seen to collide and move jointly together after the

collision . During such a collision, for the total system,

A. linear momentum is conserved, but not the mechanical energy

B. mechanical energy is conserved, but not the linear momentum

C.both the mechanical energy and the linear momentum are

conserved

D. neither the mechanical energy nor the linear momentum is

conserved

Answer:



https://dl.doubtnut.com/l/_hewvSRqinvsh
https://dl.doubtnut.com/l/_REcqEuwbfQEn

| o Watch Video Solution

334. A metal ball of mass 2 kg moving with a velocity of 36km /h has a
head on collision with a stationery ball of mass 3 kg. If after the collision,
the two balls move together, the loss in kinetic energy dur to collision is
A.40)
B.60 )

C.100)

D. 140

Answer:

o Watch Video Solution

335. A particle of mass m, moving with velocity v collides a stationary

particle of mass 2m. As a result of collision, the particle of mass m


https://dl.doubtnut.com/l/_REcqEuwbfQEn
https://dl.doubtnut.com/l/_N8G31N8lM7lv
https://dl.doubtnut.com/l/_Ux9ZTaXP2VPy

deviates by 45° and has final speed of % For this situation mark out the

correct statement (s).

A.v/2
B. 2v
C.v/3

D. 3v

Answer:

° Watch Video Solution

336. In an elastic collision


https://dl.doubtnut.com/l/_Ux9ZTaXP2VPy
https://dl.doubtnut.com/l/_xYGiHDR9uv5X

Answer:

° Watch Video Solution

337. A body of mass 4kg moving with velocity 12m /s collides with
another body of mass 6kg at rest. If two bodies stick together after
collision , then the loss of kinetic energy of system is

A. zero

B. 288 )

C.172.8]

D. 144 |

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_xYGiHDR9uv5X
https://dl.doubtnut.com/l/_NxzzbzokK9Vo

338. A block having mass m collides with an another stationary block
having mass 2m. The lighter block comes to rest after collision. If the
velocity of first block is v, then the value is coefficient of restitution will
must be

A. 05

B.04

C.06

D.0.8

Answer:

o Watch Video Solution

339. A ball is bouncing down a set of stairs. The coefficient of restitution
is e. The height of each step is d and the ball bounces one step at each
bounce. After each bounce the ball rebounds to a height h above the next

lower step. Neglect width of each step in comparison to h and assume


https://dl.doubtnut.com/l/_lUnev68yJFT7
https://dl.doubtnut.com/l/_UdLLsKaxepMu

the impacts to be effectively head on. Which of the following relation is

correct ?
d
A h =
1—e2
B.h = d
1+ e?
d
C.h=
1+e
D.h = vd
1—e2
Answer:

o Watch Video Solution

340. If linear momentum if increased by 50 % then kinetic energy will be
increased by

A.0.5

B.1

C.125%


https://dl.doubtnut.com/l/_UdLLsKaxepMu
https://dl.doubtnut.com/l/_UiXg0fzkcURi

D.0.25

Answer:

o Watch Video Solution

341. A body moves from rest with a constant acceleration. Which one of
the following graphs represents the variation of its kinetic energy K with

the distance travelled x?

K4

=¥


https://dl.doubtnut.com/l/_UiXg0fzkcURi
https://dl.doubtnut.com/l/_6KqfWFKDhAxO

X

=y

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_6KqfWFKDhAxO

342. A ball collides impinges directly on a similar ball at rest. The first ball

is brought to rest after the impact. If half of the kinetic energy is lost by

impact, the value of coefficient of restitution (e) is

1

22

RS I e

Answer:

o Watch Video Solution

343. A body of mass m; collides elastically with another body of mass m,

at rest. If the velocity of m; after collision is 3 times its initial velocity,

the ratio of their masses is :

A1:5


https://dl.doubtnut.com/l/_uxZw3xAc5IN3
https://dl.doubtnut.com/l/_YWFSSpzJqGRR

B.5:1

C.5:2

D.2:5

Answer:

o Watch Video Solution

344. When a body moves in a circular path, no work is done by the force

since,

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B.If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_YWFSSpzJqGRR
https://dl.doubtnut.com/l/_HhYFEedacy3c

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

o Watch Video Solution

345. Assertion: Mass and energy are not conserved separately, but are

conserved as a single entity called mass-energy.

Reason: Mass and energy conservation can be obtained by Einstein

equation for energy.

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_HhYFEedacy3c
https://dl.doubtnut.com/l/_e1B2IZBxn33J

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

o Watch Video Solution

346. Assertion : In an elastic collision of two billiard balls, the total knetic

energy is conserved during the short time of oscillation of the balls ( i.e.

when they are in contact ) .

Reason : Energy spent against friction does not follow the law of

conservation of energy .

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_e1B2IZBxn33J
https://dl.doubtnut.com/l/_QuskvCu66g7a

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

° Watch Video Solution

347. If the momentum of a body increases by 0.01%, its kinetic energy will

increase by

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false/assertion is false and reason

is true.


https://dl.doubtnut.com/l/_QuskvCu66g7a
https://dl.doubtnut.com/l/_yXPEPEjGOXvJ

Answer:

o Watch Video Solution

348. Assertion: When a ball collised elastically with a floor, it rebounds
with the same velocity as with it strikes.
Reason: Momentum of earth + ball system remains constant.
A.If both assertion and reason are true and reason is the correct
explanation of the assertion.
B. If both assertion and reason are true but reason is not correct
explanation of the assertion.
C. If assertion is true, but reason is false.
D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

| o Wik L\ dan Ol ikl n



https://dl.doubtnut.com/l/_yXPEPEjGOXvJ
https://dl.doubtnut.com/l/_RE0StUo2nsKO

L ¥Yvdilll VIUCUV JUIULIVII )

349.In the following questions, a statement of assertion is followed by a
statement of reason. Mark the correct choice as

(a) If both assertion and reason are true and reason is the correct
explanation of assertion.

(b) If both assertion and reason are true but reason is not the correct
explanation of assertion.

(c) If assertion is true but reason is false.

(d) If assertion and reason are false.

Q. Assertion: Stress is the internal force per unit area of a body.

Reason: Rubber is more elastic than steel:

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_RE0StUo2nsKO
https://dl.doubtnut.com/l/_NTO0iaPlKBQW

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

o Watch Video Solution

350. Statement [I: In an elastic collision between two bodies, the relative
speed of the bodies after collision is equal to the relative speed before
the collision.
Statement II: In an elastic collision, the linear momentum of the system is
conserved.

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.
B.If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_NTO0iaPlKBQW
https://dl.doubtnut.com/l/_TJBvIjgehQRu

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

o Watch Video Solution

351. Assertion: A quick collision between two bodies is more violent that

show collision , even when initial and final velocity are identical.

Reason: The rate of change of momentum determine that force is small

or large.

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_TJBvIjgehQRu
https://dl.doubtnut.com/l/_lX6xJLkdDPEK

D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

° Watch Video Solution

352. Assertion : KE is conserved at every instant of elastic collision.

Reason : NO deformation of matter occurs in elastic collision.

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false/assertion is false and reason

is true.


https://dl.doubtnut.com/l/_lX6xJLkdDPEK
https://dl.doubtnut.com/l/_v1RJUdYAMLJs

Answer:

o Watch Video Solution

353. Statement I. A particle strikes head-on with another stationary

particle such that the first particle comes to rest after collision. The

collision should necessarily be elastic.

Statement II: In elastic collision, there is no loss of momentum of the

system of the particles.

A.If both assertion and reason are true and reason is the correct

explanation of the assertion.

B.If both assertion and reason are true but reason is not correct

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false/assertion is false and reason

is true.


https://dl.doubtnut.com/l/_v1RJUdYAMLJs
https://dl.doubtnut.com/l/_fTimGfbxBCME

Answer:

o Watch Video Solution

354. Assertion : A work done in moving a body over a closed loop is zero
for every force in nature. Reason : Work done does not depend on nature
of force.
A.If both assertion and reason are true and reason is the correct
explanation of the assertion.
B. If both assertion and reason are true but reason is not correct
explanation of the assertion.
C. If assertion is true, but reason is false.
D. If both assertion and reason are false/assertion is false and reason

is true.

Answer:

| o WMl \ i dan Ol ikl n



https://dl.doubtnut.com/l/_fTimGfbxBCME
https://dl.doubtnut.com/l/_Jr2mNWqQJMEN

L ¥Yvdalilll VIUCUV JViuLivii )

355. A body moves a distance of 10 m along a straight line under an

action of 5 N force. If work done is 25 J, then angle between the force and

firection of motion of the body will be :

A.60°

B.75°

C.30°

D.45°

Answer:

o Watch Video Solution

356. When a body moves with a constant speed along a circle

A. no work is done on it

B. no acceleration is produced in it


https://dl.doubtnut.com/l/_Jr2mNWqQJMEN
https://dl.doubtnut.com/l/_RifrjzMVYV72
https://dl.doubtnut.com/l/_HqHnoWgP3vfS

C. its velocity remains constant

D. no force acts on it.

Answer:

° Watch Video Solution

357. A body constrained to move in y direction is subjected to a force
— . R .
given by F' = ( — 214157 + Gk) N . What is the work done by this
force in moving the body through a distance of 10m along y-axis ?
A. 150
B. 20
C.190 )

D. 160 |

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_HqHnoWgP3vfS
https://dl.doubtnut.com/l/_mA6jdesclMxf

358. A uniform force of (3% + 3) newton acts on a partical of mass 2kg.
Hence the partical is displaced from position (2’2 + I?:) metre to possion
(4% +35 — l%) meters. The work done by the force on the partical is

A9]

B.6)

C.13)

D.15])

Answer:

o Watch Video Solution

g 4 A 2 — 4 ~ 2\ m
350. If F — (607, + 155 — 3k>N and v = (21 "y +5k) L, then

instantaneous power is

A. 195 watt


https://dl.doubtnut.com/l/_mA6jdesclMxf
https://dl.doubtnut.com/l/_Onpn3j0sptI3
https://dl.doubtnut.com/l/_n4RtZ3HGzpVr

B. 45 watt

C. 75 watt

D. 100 watt

Answer:

° Watch Video Solution

360. A position dependent force F' = 7 — 2z + 3z acts on a small body
of mass 2 kg and displaced it from = 0 to £ = 5m. Calculate the work
done in joule.

A.135

B. 270

C.35

D.70

Answer:



https://dl.doubtnut.com/l/_n4RtZ3HGzpVr
https://dl.doubtnut.com/l/_eG0Ywz8ZoLcU

| @ Watch Video Solution J

361. A force acts on a 3.0 gm particle in such a way that the position of
the particle as a function of time is given by z = 3t — 4t* + t3, where xx
is in metres and t is in seconds. The work done during the first 4 seconds
is

A. 490 m)

B.450 m)

C.576 m]

D. 530 m)

Answer:

o Watch Video Solution

362. A body of mass 3kg is under a constant force which causes a

1
displacement s metre in it, given by the relation s = gtz, where t is in


https://dl.doubtnut.com/l/_eG0Ywz8ZoLcU
https://dl.doubtnut.com/l/_owt9mtv1ptLm
https://dl.doubtnut.com/l/_QKT8r26eKThk

seconds. Work done by the force in 2 seconds is

Answer:

° Watch Video Solution

363. Force F on a particle moving in a straight line varies with distance d

as shown in figure


https://dl.doubtnut.com/l/_QKT8r26eKThk
https://dl.doubtnut.com/l/_NZU2f73MyPRM

The work done on the particle during its displacement of 12 m is

A.18)

B.21)

C.26)

D.13)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_NZU2f73MyPRM

364. A bomb of mass 30 kg at rest explodes in to two pieces of masses 18
kg and 12 kg. The velocity of 18 kg mass is 6ms ~'. The kinetic energy of
the outer mass is

A.324 )

B. 486 )

C. 256

D.524 )

Answer:

o Watch Video Solution

365. A mass of 1 kg is thrown up with a velocity of 100 m/s. After 5
seconds. It explodes into two parts. One parts of mass 400 g comes down

with a velocity 25 m/s Calaculate the velocity of other parts:

A 402 T
S


https://dl.doubtnut.com/l/_MMa7GUOqQS56
https://dl.doubtnut.com/l/_fjkzZRvyWKYm

B. 40~ l
S

c. 1002 T
S

D. 60~ T
S

Answer:

o Watch Video Solution

366. A ball of mass2kg and another of mass 4kg are dropped together
from a 60 feet tall building . After a fall of 30 feet each towards earth ,

their respective kinetic energies will be the ratio of

A V2:1
B.1:4

C.1:2

D.1:4/2

Answer:



https://dl.doubtnut.com/l/_fjkzZRvyWKYm
https://dl.doubtnut.com/l/_0a06cSisUpd8

| @J Watch Video Solution J

367. A stationary partical explodes into two partical of a masses
my and mgy which move in opposite direction with velocities v; and vs.

The ratio of their kinetic energies E; / E, is

ma2
A —
mi

(%
D.m;—v;

Answer:

o Watch Video Solution

368. A particle of mass m1 is moving with a velocity v; and another

particle of mass my is moving with a velocity v2. Both of them have the


https://dl.doubtnut.com/l/_0a06cSisUpd8
https://dl.doubtnut.com/l/_6kre30o8C8tK
https://dl.doubtnut.com/l/_zmeQomNXAke5

same momentum but their different kinetic energies are E1 and E2

respectively. If m; > ms then

A E, < Ey
E
g =L _ M
Eg mo
C.E, > E,
D.Ey = E,
Answer:

o Watch Video Solution

369. Two bodies of masses m and 4 m are moving with equal kinetic

energies. The ratio of their linear momenta is

A1:2

B.1:4

C.4:1


https://dl.doubtnut.com/l/_zmeQomNXAke5
https://dl.doubtnut.com/l/_iYsbXkeaxxiO

D.1:1

Answer:

° Watch Video Solution

370. Two bodies with kinetix energies in the ratio of 4: 1 are moving with

equal linear momentum. The ratio of their masses is

A4:1

B.1:1

C1:2

D.1:4

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_iYsbXkeaxxiO
https://dl.doubtnut.com/l/_hIuhUsTkggWG

371. The velocity acquired by a mass m in travelling a certain distance d
starting from rest under the action of a constant force is directly

proportional to :-

Answer:

o Watch Video Solution

372. If kinetic energy of a body is increased by 300%, then percentage

change in momentum will be

Al

B.150 %


https://dl.doubtnut.com/l/_LGlrFlaV782F
https://dl.doubtnut.com/l/_vjuofRfLpnW0

C.265 %

D.732 %

Answer:

° Watch Video Solution

373. A particle is projected at 60( o) to the horizontal with a kinetic

energy K . The kinetic energy at the highest point is

>
N

@

D. K

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_vjuofRfLpnW0
https://dl.doubtnut.com/l/_9XPEWtRcLX2I
https://dl.doubtnut.com/l/_XmL93sDZLU9r

374. A particle of mass M is moving in a horizontal circle of radius R with
uniform speed V. When it moves from one point to a diametrically
opposite point, its

2
A. kinetic energy changes by MUZ

B. momentum does not change
C. momentum changes by 2 Mv

D. kinetic energy changes by Mv?

Answer:

o Watch Video Solution

375. A bullet of mass 10g leaves a rifle at an intial velocity of 1000m/s and
strikes the earth at the same level with a velocity of 500m/s. The work

done in joule to overcome the resistance of air will be

A.375


https://dl.doubtnut.com/l/_XmL93sDZLU9r
https://dl.doubtnut.com/l/_PufnssbBXyC3

B.3750

C. 5000

D. 500

Answer:

o Watch Video Solution

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

1

10ms ™, is subjected to a retarding force F' = 0.1 x J/m during its

travel from x=20 m to 30 m. Its final KE will be
A.450 )
B.275]
C.250]

D.475)

Answer:



https://dl.doubtnut.com/l/_PufnssbBXyC3
https://dl.doubtnut.com/l/_XF39N98EHtAD

| @ Watch Video Solution J

377. A ball is thrown vertically downwards from a height of 20m with an
intial velocity vy. It collides with the ground, loses 50% of its energy in
collision and rebounds to the same height. The intial velocity v is (Take, g
=10 ms_2)

A.10ms !

B.14ms '

C.20ms !

D.28ms !

Answer:

o Watch Video Solution

378. A child is swinging a swing. Minimum and maximum heights fo swing

from the earth's surface are 0.75 m and 2 m respectively. The maximum


https://dl.doubtnut.com/l/_XF39N98EHtAD
https://dl.doubtnut.com/l/_U1InF4MFGvHA
https://dl.doubtnut.com/l/_2eHZScYRrg2n

velocity of this swing is

A.10 m/s

B.5m/s

C.8m/s

D.15m/s

Answer:

o Watch Video Solution

379. 300) of work is done in slinding a 2 kg block up an inclined plane of
height 10m. Taking g =10m/s2 , work done against friction is

A.1000 )

B. 200 |

C.100

D. zero


https://dl.doubtnut.com/l/_2eHZScYRrg2n
https://dl.doubtnut.com/l/_LQHGBS7FYLJi

Answer:

° Watch Video Solution

380. The potential energy of a long spring when stretched by 2 cm is U. If

the spring is stretched by 8 cm the potential energy stored in it is:-

A.u/4

B. 4 untis

C.8u

D.16u

Answer:

° Watch Video Solution

381. Two springs A and B (k4 = 2kp) are stretched by applying forces of

equal magnitudes at the four ends. If the energy stored in A is E, that in B


https://dl.doubtnut.com/l/_LQHGBS7FYLJi
https://dl.doubtnut.com/l/_aaFe3NCfVDKn
https://dl.doubtnut.com/l/_rLRLzauxZsLW

Answer:

° Watch Video Solution

382. A mass of 0.5 kg moving with a speed of 1.5 m/s on a horizontal
smooth surface, collides with a nearly weightless spring of force constant

k =50 N/m. The maximum compression of the spring would be

ittt STy

A.015m


https://dl.doubtnut.com/l/_rLRLzauxZsLW
https://dl.doubtnut.com/l/_FTHAPzk5nyJT

B.0.12 m

C.1.5m

D.05m

Answer:

o Watch Video Solution

383. A vertical spring with force constant k is fixed on a table. A ball of
mass m at a height h above the free upper end of the spring falls

vertically on the spring , so that the spring is compressed by a distance d.

The net work done in the process is

1
Amg(h+d) — Elcd2

1
B.mg(h — d) — Ekd2

1
c.mg(h —d) + Ekdz

1
D.mg(h + d) + Ek:d2


https://dl.doubtnut.com/l/_FTHAPzk5nyJT
https://dl.doubtnut.com/l/_FuDJICaAWzfg

Answer:

° Watch Video Solution

384. Two similar springs P and @) have spring constant Kp and K such
that Kp > Kg. They are stretched, first by the same amount (case a),
then the same force (case b). The work done by the spring Wp and W,
are related as, in case (b), respectively

A Wp = WQ, Wp = WQ

B. Wp > WQ, WQ > Wp

C. Wp < WQ, WQ < Wp

D. Wp = WQ, Wp > WQ

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_FuDJICaAWzfg
https://dl.doubtnut.com/l/_NouXRxsU7m3H

385. The potential energy of a particle in a force field is:

A B
U= = Where A and B are positive
r

constants and r is the distance of particle from the centre of the field. For

stable equilibrium the distance of the particle is

v | o

o

SIS

Answer:

o Watch Video Solution

386. The potential energy between two atoms in a molecule is given by,

a b . .
— — , where a and b are positive constant and x is the

U) = 13 ~ 3

distance between the atoms. The atoms is an stable equilibrium, when-


https://dl.doubtnut.com/l/_PokGgiAbTsnl
https://dl.doubtnut.com/l/_RzJYn0UmxdjM

Az =|(—
v b
1
11a \ ¢
B =|—
(%)
C.x=0
a\s
o= ()
T\
Answer:

o Watch Video Solution

387. A body of mass 1 kg is thrown upwards with a velocity 20ms ', It
momentarily comes to rest after attaining a height of 18 m. How much
energy is lost due to air friction ? (Take g = 10ms*2)

A.30])

B.40])

C.10)

D.20)


https://dl.doubtnut.com/l/_RzJYn0UmxdjM
https://dl.doubtnut.com/l/_5FBofAkbHgPP

Answer:

° Watch Video Solution

388. An engine pumps water continously through a hose. Water leave the
hose with a velocity v and m is the mass per unit length of the Water jet.

What is the rate at Which kinetic energy is imparted to water?

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_5FBofAkbHgPP
https://dl.doubtnut.com/l/_F4ogAS9PFlFQ

389. A block of mass m attached in the lower and vertical spring The
spring is hung from a calling and force constant value k The mass is
released from rest with the spring initially unstreched The maximum

value of extension produced in the length of the spring will be

A 2M2

k

B.4M I

k

g

M
C 2k

p. M2
2

Answer:

o Watch Video Solution

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

A. upon the system by a non-conservative force

B. by the system against a conservative force


https://dl.doubtnut.com/l/_P8KeJaUcOWzi
https://dl.doubtnut.com/l/_76iNutoaYaFR

C. by the system against a non-conservative force

D. upon the system by a conservative force

Answer:

o Watch Video Solution

391. A body projected vertically from the earth reaches a height equal to

earth's radius before returning to the earth. The power exerted by the

gravitational force is greatest.

A. at the highest position of the body

B. at the instant just before the body hits the earth

C. it remains constant all through

D. at the instant just after the body is projected

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_76iNutoaYaFR
https://dl.doubtnut.com/l/_Oen6l3vhW5hG

392. An engine pumps water through a hose pipe. Water passes through
the pipe and leaves it with a velocity of 2ms'. The mass per unit length of

water in the pipe is 100kgm ~*. What is the power of the engine?

A.400 W
B.200 W
C.100 W

D.800 W

Answer:

o Watch Video Solution

393. The heart of a man pumps 5 liters of blood through the arteries per
minute at a pressure of 150 mm of mercury. If the density of mercury be

13.6 x 103kg/m3 and g = 10m/s2 then the power of heat in watt is :

A.15


https://dl.doubtnut.com/l/_Oen6l3vhW5hG
https://dl.doubtnut.com/l/_yW8VTai9HA1W
https://dl.doubtnut.com/l/_21pn3TCQVMSB

B.1.7

C.235

D.3

Answer:

o Watch Video Solution

394. A car of mass m starta from rest and accelerates so that the
instyantaneous power delivered to the car has a constant magnitude F.
The instaneous velocity of this car is proportional to

A t*P,

1
B.t:

|~

Bl

Answer:



https://dl.doubtnut.com/l/_21pn3TCQVMSB
https://dl.doubtnut.com/l/_bjjdTq6Y6mf9

| @ Watch Video Solution J

395. A partical of mass m is driven by a machine that deleveres a constant
power k watts. If the partical starts from rest the force on the partical at

timetis

A /mkt ™

B. \/ﬁmkt_%

Answer:

o Watch Video Solution

396. Water falls from a height of 60m at the rate 15kg /s to operate a
turbine. The losses due to frictional forces are 10 % of energy . How

much power is generated to by the turbine? (g=10 m//s"(2))".


https://dl.doubtnut.com/l/_bjjdTq6Y6mf9
https://dl.doubtnut.com/l/_6ePbfYmELWj9
https://dl.doubtnut.com/l/_bAbPpwettcHR

A. 8.1 kw

B.10.2 kw

C.123 kW

D. 7.0 kw

Answer:

o Watch Video Solution

397. The power of a water pump is 2 kW. If g = 1Om/32, the amount of
water it can raise in 1 min to a height of 10 m is :

A. 1000 litres

B. 1200 litres

C.10 litres

D. 2000 litres

Answer:



https://dl.doubtnut.com/l/_bAbPpwettcHR
https://dl.doubtnut.com/l/_CiM3MATkiMOP

| ° Watch Video Solution

398. 250 N force is required to raise 75 kg mass from a pulley. If rope is
pulled 12 m then the load is lifted to 3m, the efficiency of pulley system
will be : -

A.25%

B.333%

C.0.75

D.0.9

Answer:

° Watch Video Solution

399. A shell in its flight, explodes into four unequal parts. Which of the

following is conserved?


https://dl.doubtnut.com/l/_CiM3MATkiMOP
https://dl.doubtnut.com/l/_CDrUUqpe3s2W
https://dl.doubtnut.com/l/_0Gm3MZebT2mD

A. Potential energy

B. Momentum

C. Kinetic energy

D. both and are correct

Answer:

o Watch Video Solution

400. A body of mass m moving with velocity 3km / h collides with a body
of mass 2m at rest. Now, the coalesced mass starts to move with a
velocity

A. 3 km/hour

B. 4 km/hour

C.1km/hour

D. 2 km/hour


https://dl.doubtnut.com/l/_0Gm3MZebT2mD
https://dl.doubtnut.com/l/_3TzO27p9O3vY

Answer:

° Watch Video Solution

401. A metal ball of mass 2kg moving with speed of 36 Km /h has a
collision with a stationary ball of mass 3kg. If after collision, both the ball
move together, the loss in Kinetic energy due to collision is :

A.100 )

B. 140

C.40])

D.60 )

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_3TzO27p9O3vY
https://dl.doubtnut.com/l/_oLJEfFCLWGuh

402. Two identical balls A and B collide head on elastically. If velocities of
. m m .
A and B, before the collision are +0.5? and — 0.3? respectively,
then their velocities, after the collision, are respectively
A.-0.5 m/s and +0.3 m/s
B.+0.5 m/s and +0.3 m/s
C.+0.3 m/s and -0.5 m/s

D.-0.3 m/s and +0.5 m/s

Answer:

o Watch Video Solution

403. The coefficient of restitution e for a perfectly elastic collision is

Al

B.O


https://dl.doubtnut.com/l/_1XJQyCXH2UAB
https://dl.doubtnut.com/l/_1YOWm9bWNJqb

D.-125]

Answer:

° Watch Video Solution

404. A ball moving with velocity 2ms ! collides head on with another
stationary ball of double the mass. If the coefficient of restitution is 0.5,
then their velocities (in ms 1) after collision will be

A. 0,1

B. 44197

C.1,05

D.0O,2

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_1YOWm9bWNJqb
https://dl.doubtnut.com/l/_Pumk0Px8isE0
https://dl.doubtnut.com/l/_o5TIiF96ug2R

405. Two particles A and B, move with constant velocities v; and wvy. At

the initial moment their position vectors are r; and 7y respectively.

The condition for particle A and B for their collision is

e e
ATri{—Tg9g=1vV1— Vo

B. (oversetrightarrowr_1-oversetrightarrowr 2=oversetrightarrowv 2-
oversetrightarrowv_1—oversetrightarrowr 1-

oversetrightarrowr 2=oversetrightarrowv 2-oversetrightarrowv 2|)

— — — —
C.’I’l.’l)1:7’2.’l)2
— — — —
D.71 X v1=1T39X Vo
Answer:

o Watch Video Solution

406. Two sphere A and B of masses m; and mj respectivelly colides. A

is at rest initally and B is moving with velocity v along x-axis. After


https://dl.doubtnut.com/l/_o5TIiF96ug2R
https://dl.doubtnut.com/l/_mKUAF3QROSAA

v
collision B has a velocity 3 in a direction perpendicular to the original
direction. The mass A moves after collision in the direction.
A.same as that of B
B. opposite to that of B
(1 :
C.0 = tan 3 to the x-axis

1
D.6 = tan ! ( — 5) to the x-axis

Answer:

o Watch Video Solution

407. On a friction surface a block a mass M moving at speed v collides
elastic with another block of same mass M which is initially at rest . After

collision the first block moves at an angle 0 to its initial direction and has

v

d
aspeed 3

. The second block's speed after the collision is

A. T’U

2
B. 2%@


https://dl.doubtnut.com/l/_mKUAF3QROSAA
https://dl.doubtnut.com/l/_NJ9qqm3scgH3

Answer:

o Watch Video Solution

408. 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

absording enegry. If final velocities of particles be v; and vy then we must

have
1 5 1 9 1 9 1 5
A. Emlul + §m2u2 = §m11’1 + Emz% —¢€
1 1 1 1
B. Emlu% + Emw% —e= Emlv% + Emzv%
1 1 1 1
C. Emlu% + §m2u% +ée = Em%v% + Em%v%

D. m%ul + m%uz —€ = m%vl + m%vz

Answer:



https://dl.doubtnut.com/l/_NJ9qqm3scgH3
https://dl.doubtnut.com/l/_Uaa7J3gsxiWj

| ¥ vvatch video sSolution J

4009. Consider a drop of rain water having mass 1 g falling from a height
of 1km. It hits the ground with a speed of 50m / s Take g constant with a
volume 10m / s>. The work done by the
(i) gravitational force and the
(i) resistive force of air is :

A. (i) -10J (ii) -8.25 )

B. (i) 1.25 J (ii) -8.25 )

C. (i) 100 J (ii) 8.75)

D. (i) 10J (ii) -8.75 )

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_Uaa7J3gsxiWj
https://dl.doubtnut.com/l/_3kZOIC3CPBsn

410. A body of mass 1 kg begins to move under the action of a time
dependent force F' = (2th + 3t2§'>N, wherei and 3 are unit vector
along x and y axis. What power will be developed by the force at the time?

A (28* + 38" )W

B. (2t* + 4" )W

C. (2 + 3tYw

D. (2t* + 3t°)W

Answer:

o Watch Video Solution

411. A particle moves From a point ( — 2% + 53) to<43 + 312;) When a
force of (4;, + 33) N is applied . How much work has been done by the

force ?

A.5)


https://dl.doubtnut.com/l/_8rq5nR3dW2aA
https://dl.doubtnut.com/l/_dzArUGqnYt83

B.2]

C.8)

D.11)

Answer:

o Watch Video Solution

412. A bullet of mass 10 g moving horizontally with a velocity of 400m.s ~*
strikes a wooden block of mass 2kg which is suspended by a light
inextensible string of length 5 m. As a result, the centre of gravity of the
block is found to rise a vertical distance of 10 cm. The speed of the bullet
after it emerges out horizontally from the block will be

A.120ms ~*

B. 160ms '

C.100ms 1

D. 80ms !


https://dl.doubtnut.com/l/_dzArUGqnYt83
https://dl.doubtnut.com/l/_wcRkXjcTr5Rd

Answer:

° Watch Video Solution

413. Two identiacal balls A and B having velocities of 0.5 m/s and
0.3 m/s respectively collide elastically in one dimension. The velocities
of B and A after the collision respectively will be

A.-0.3 m/s and 0.5 m/s

B.0.3 m/s and 0.5 m/s

C.-0.5 m/s and 0.3 m/s

D. 0.5 m/s and - 0.3 m/s

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_wcRkXjcTr5Rd
https://dl.doubtnut.com/l/_OuMGaFzKoc15

414. A body initially rest and sliding along a frictionless trick from a
height h (as shown in the figure) just completes a vertical circle of

diameter AB = D. The height h is equal to

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_oZzPVHsrlKhr
https://dl.doubtnut.com/l/_Pv2mwM8BldRf

415. 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 lighter block is v, then the values of coefficient of

restitution (e ) will be

A.0.25
B.0.4
C.0.5

D.0.5

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_Pv2mwM8BldRf

