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6.WORK ENERGY AND POWER

10.

11.

12.

13.

Single Correct Answer Type

Ten litre of water per second is lifted from well through 20 m and delivered with a velocity of 10ms ™', then the

power of the motor is

a) 1.5kW b) 2.5 kW c) 3.5kW d) 4.5 kW

A glass ball is dropped from height 10 m. If there is 20% loss of energy due to impact, then after one impact, the
ball will be upto

a)2m b)4m c) 6m d)8m

Under the action of a force, a 2 kg body moves such that its position X as a function of time t is given by x=t>/3,

where X is in metre and t in second. The work done by the force in the first two seconds is
a) 1.6J b) 1617 c) 16017 d) 1600 J

A truck of mass 30,000 kg moves up an inclined plane of slope 1 in 100 at a speed of 30 kmp h. The power of the
truck is (Given g=10 ms—z)
a) 25 kW b 10kw ) 5kw 42 5kw

A body of mass 2 kg makes an elastic collision with another body at rest and continues to move in the original
direction with one fourth of its original speed. The mass of the second body which collides with the first body is

a) 2 kg b)1.2kg <) 3kg 4) 1.5kg

Two masses of 1 g and 4g are moving with equal kinetic energies. The ratio of the magnitudes of their linear

momenta is
a4 :1 b)\/i,1 c)1:2 d)1:16

An elastic ball is dropped from a height h and it rebounds many times from the floor .If the coefficient of
restitution is e, the times interval between the second and the third impact, is

2 ev/g b) 2\ /g Q) 2 %351) d)ezv(%;)

The potential energy of a system increases if work is done
a) Upon the system by a conservative force b) Upon the system by a non-conservative force

c) By the system against a conservative force d) By the system against a non-conservative force

A force of 2i+3 }'+ 4 i( N acts on a body for 4 second, produces s displacement of (3 i+4 }'+5 IA() m. The power
used is
95w D) 75w 65w Dasw

The decrease in the potential energy of a ball of mass 20 kg which falls from a height of 50 cm is

a) 968 J b) gg 5 ¢) 19807 d) None of these

A man does a given amount of work in 10 s. Another man does the same amount of work in 20 s. The ratio of the
output power of first man to the second man is
a)l b) 1 02 d) None of these

2 1
In two separate collisions, the coefficient of restitutions €; and €, are in the ratio 3:1.In the first collision the
relative velocity of approach is twice the relative velocity of separation ,then the ratio between relative velocity of

approach and the relative velocity of separation in the second collision is
a) 1:6 b) 2:3 c) 32 d) 6:1

A dam is situated at a height of 550 m above sea level and supplies water to a power house which is at a height of
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50 m above sea level. 2000 kg of water passes through the turbines per second. What would be the maximum

electrical power output of the power house if the whole system were 80% efficient?
a) 8 MW b) 10 MW c) 12.5 MW d) 16 MW

A block of mass 2Kg is free to move along the X- axis. It is at rest and from t =0 onwards it is subjected to a
time-dependent force F (t) in the X- direction. The force F (t) varies with t as shown in the figure. The kinetic
energy of the block after 4.5 seconds is

oner
N
458
Ol 35\] t
a) 450 J b) 7507 ) 5.06J d) 14.06J

A ball of mass m falls vertically to the ground from a height h; and rebound to a height h,. The change in

momentum of the ball on striking the ground is

a) mg(h,~h,) b)Y mg(vV2gh,+v2 ghy)
) my2g(h+h,) Dimv2g(h+h,)

The quantity that is not conserved in an inelastic collision is
a) Momentum b) Kinetic energy c) Total energy d) All of these

A particle of mass m at rest is acted upon by a force F for a time t. Its kinetic energy after an interval t is

a) Ft b) Ft* o F't d) Ft
m 2m 3m 2m
The kinetic energy K of a particle moving along a circle of radius R depends upon the distance S as k =a s>. The

force acting on the particle is

9 § 12
a)2as— b)2as 1+— c) 2as d)2a
R R

If the linear momentum is increased by 50%, then kinetic energy will be increased by
a) 50% b) 20% c) 125% d) None of these

A ship weighing 0.3 x 10° kg-wt is pulled by a force of 0.5 x 10> N through a distance of 3 m. If the ship were
originally at rest and water-resistance is negligibly small, then the ship will acquire a speed of

a) 0.1ms™' b) 1ms™' ‘) 1.5ms™" d) 12ms ™

The power of a water pump is 200 kW. If g=10 ms 2, then the amount of water it can raise in 1 min to a height

of 10 m is
a) 2000 L b) 1000 L c) 100L d) 1200 L

An athlete in the Olympic covers a distance of 100 m in 10 s. His kinetic energy can be estimated to be in the

range
a) 200 J-500J D)o x10°7=3x10°7 ) 20000 74500007 ) 20007 —5000 J
Two springs have their force constants as kland k2(k e kz) » when they are stretched by the same force

a) No work is done in case of both the springs b) Equal work is done in case of both the springs
c) More work is done in case of second spring d) More work done in case of first spring

A light inextensible string that goes over a smooth fixed pulley as shown in the figure connects two blocks of
masses 0.36kg and 0.72kg. Taking g=10ms > ,find the work done (in joule)by string on the block of mass 0.36kg
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during the first second after the system is released from rest .

o

a)8J b)91J c)7]J d)0.487J

A 10 H . P. motor pumps out water from a well of depth 20m and fills a water tank of volume 22380 litres at a
height of 10 m from the ground. The running time of the motor to fill the empty water tank is (g=10ms )

a) 5 minutes b) 10 minutes <) 15 minutes 4) 20 minutes

A body of mass ‘M’ collides against a wall with a velocity V and retraces its path with the same speed. The change
in momentum is (take initial direction of velocity as positive)

a) Zero b) 2 Mv ) Mv d) o Mv

The relationship between the force F and position X of a body is as shown in figure. The work done in displacing

the body from x=1m to x=5m will be
F(N)

10 -

© 45 ¢ X
-5
_10 -
3307 D157 ) 257 4 207
Two masses of 1 g and 4 g have same kinetic energy what is the ratio of their momenta?
a) 1l b) 1 )y d) 4
2 4

A particle is released from a height S. At certain height its kinetic energy is three times its potential energy. The
height and speed of the particle at that instant are respectively

a)s 3gs b) S v3gs c) s ¥3gs d)s v3gs
4° 2 4’ 2 2° 2 4° 2

Quantity/Quantities remaining constant in a collision is/are
a) Momentum, Kinetic energy and temperature b) Momentum but not kinetic energy and temperature
c) Kinetic energy and temperature but not momentum  d) None of the above

If two balls each of mass 0.06 kg moving in opposite directions with speed 4 m/s collide and rebound with the
same speed, then the impulse imparted to each ball due to other is

a) 0.48 kg-m/s b)0.24 kg-m/s <) 0.81 kg-m/s d) Zero

An apple gives 21 kJ energy to a boy. How much height he can climb by using this energy if his efficiency is 28%
(mass of boy &40 kg)

) 22.5m b) 15m ) 10m D5m

A body of mass M is moving with a uniform speed of 10 m/s on frictionless surface under the influence of two

forces Fiand F,. The net power of the system is

Fi “ﬂ
I

M
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a) 10F,F,M b) 10(F,+ F,)M A (F+F,)IM d) Zero

A spring of spring constant 5 x 10> Nm " is stretched initially by 5 cm from the unstretched position. Then the

work required to stretch it further by another 5 cm is
a) 12.50 N-m b) 18.75 N-m c) 25.00 N-m d) 6.25 N-m

A 10 m long iron chain of linear mass density 0.8 kg m~" is hanging freely from a rigid support. If g=10 ms >,

then the power required to lift the chain upto the point of support in 10 is
a) I0W b) 20 W c) 30 W d) 40 W

A toy car of mass 5kg moves up a ramp under the influence of force F plotted against displacement X. The
maximum height attained is given by

e w—
B =0
x=0 x=11m
E | 100
\4 80

60
40
20

02 4 6 81012 X)
a) ymax:20m b) ymax:15m C) ymalelm d) ymax:5m
A spring when stretched by 2 mm its potential energy becomes 4 J . If it is stretched by 10 mm, its potential
energy is equal to
4y b)s4 ) 4157 d) None
Two particles of masses ", and M, in projectile motion have velocities Viand V, respectively at time t =0. They

collide at time £,. Their velocities becomes \71’ and \72’ at time 2, while still moving in air. The value of

‘(mlv1 +m,V, ) —(m, V,+m,V,| is

a) Zero b) (m1+m2)gt0 c) 2[m+my)gt, d) %(mﬁmz)gto

A machine which is 75 percent efficient, uses 12 joules of energy in lifting up a 1 kg mass through a certain
distance. The mass is then allowed to fall through that distance. The velocity at the end of its fall is (in ms ")
2 24 b) V32 SR RN

Two bodies having same mass 40 kg are moving in opposite directions, one with a velocity of 10m/s and the
other with 7m/s. If they collide and move as one body, the velocity of the combination is

) 10m/s D) 7m/s ) 3m/s 4 1.5m/s

An engine develops 10kW of power. How much time will it take to lift a mass of 200Kkg to a height of 40m (
g=10m/ sec®)

a) 4 sec b) 5sec <) 8 sec 4 10sec

A big ball of mass M, moving with velocity U strikes a small ball of mass m, which is at rest. Finally small ball

obtains velocity U and big ball v. Then what is the value of v
a) M—m u by_m_, c) _2m u d_M
M+m M+m M+m M+m

A mass ‘M’ moves with a velocity ‘v’ and collides inelastically with another identical mass. After collision the Ist

u

v
mass moves with velocity ﬁ in a direction perpendicular to the initial direction of motion. Find the speed of the

2™ mass after collision
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| v
Q3

vV A Atrest

™| @ o
before collision After collision
a) iv b) ¥ DRy d) V3v

V3 V3

A rifle bullet loses 1/20" of its velocity in passing through a plank. The least number of such planks required just
to stop the bullet is

a)s b) 10 c) 11 d) 20

A particle which is constrained to move along the X-axis, is subjected to a force in the same direction which varies
with the distance X of the particle from the origin as F ( x|=—kx+ax’. Here k and a are positive constants. For

x=0, the functional from of the potentlal energy U of the particle is

a) U(x) b) U(x U(x) d) U(x

A particle of mass m is moving in a circular path of constant radius I such that its centripctal acceleration 4. is
varying with time t as a,=k’rt*. the power is

b) miCrit 0) @ d) Zero

In a children’s park, there is a slide which has a total length of 10 m and a height of 8.0 m. A vertical ladder is

a) 2nmkr’t

provided to reach the top. A boy weighing 200 N climbs up the ladder to the top of the slide and slides down to
the ground. The average friction offered by the slide is three-tenth of his weight. The work done by the slide on
the boy as he comes down is

a) Zero b) +600J ) _600J 4) +16007

According to work-energy theorem, the work done by the net force on a particle is equal to the change in its
a) Kinetic energy b) Potential energy ¢) Linear momentum d) Angular momentum

A particle is moving under the influence of a force given by F'=kx where K is a constant and X is the distance
moved. The energy (in joules) gained by the particle in moving from x=0 to x=3 is

) 2.5k b)35k ) 45k 4 g
A force F =()N displaces the body by s= é)m in 2 s. Power generated will be

a) 11w b) 6 W c)22W d 12w

The kinetic energy acquired by a mass m in travelling a certain distance d starting from rest under the action of a
constant force is directly proportional to

a) Jm b) Independent of m c) 1/Vm
A spring of spring constant 5 x 10° N'm " is stretched initially by 5 cm from the unstretched position. Then the

d)

work required to stretch it further by another 5 cm is

a) 12.50 N-m b) 18.75 N-m c) 25.00 N-m d) 6.25 N-m

An automobile weighing 1200 kg climbs up a hill that rises 1 m in 20 s. Neglecting frictional effects. The
minimum power developed by the engine is 9000 W. If g=10 ms, then the velocity of the automobile is
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D 36kmh™! b s4kmh! Y 72kmh™" Dookmh!
A body at rest explodes into two equal parts. Then,

a) They move with different speeds in different directions.

b) They move with different speeds in same direction

c) They move with same speed in same directions

d) They move with same speed in opposite directions

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

3 25x10%J bY35x10%J 9 48x10'J D52x10'J

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

) R.y D) ma-v ) (R+ma)-v D (ma—R)-v
A 60 kg man runs up a staircase in 12 seconds while a 50 kg man runs up the same staircase in 11 seconds. The
ratio of the rate of doing their work is

3 6:5 ) 12:11 ) 11:10 4 10:11
A car of mass 1000 kg accelerates uniformly from rest to a velocity of 54 km/hour in 55. The average power of
the engine during this period in watts is (neglect friction)

a) 2000 W b) 20500 W ) 5000 W d) 2050 W

In the stable equilibrium position, a body has
a) Maximum potential energy b) Minimum potential energy
¢) Minimum kinetic energy d) Maximum kinetic energy

Adjacent figure shows the force-displacement graph of a moving body, the work done in displacing body from
x=0 to x=35m is equal to
A

0O 5 10 15 20 25 30 35 40
Displacement (m)

a) 507 b) 557 ) 287,57 d) 2007

2
Power supplied to a particle of mass 2 kg varies with time as P= BTt watt. Here t is in second. If the velocity of

particle at t =0 is v=0, the velocity of particle at time t =2 s will be
A 1ms™ B 4ms YV oms Dooms

A light and a heavy body have equal kinetic energy. Which one has a greater momentum

a) The light body b) The heavy body
c) Both have equal momentum d) It is not possible to say anything without additional
information

A metal ball of mass 2 kg moving with a velocity of 36 km/h has an head on collision with a stationary ball of
mass 3Kg. If after the collision, the two balls move together, the loss in kinetic energy due to collision is

a) 407 b) g0 s ) 100J d) 140
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75.

If the momentum of a body is increased by 100%, then the percentage increase in the kinetic energy is
a) 150% b) 200% ) 225% d) 300%

A spring of 40 mm long is stretched by the application of a force. If 10 N force required to stretch the spring
through 1 mm, then work done in stretching the spring through 40 mm

) g4 b) 68 ) 23] dgJ
A steel ball of mass 5 g is thrown downward with velocity 10ms~ ' from height 19.5 m. It penetrates sand by 50

cm. The change in mechanical energy will be (g=10 ms_z)
a)llJ b) 1.257 c) 1.5] d) 1.757

A mass of 20 kg moving with a speed of 10m/s collides with another stationary mass of 5kg As a result of the
collision, the two masses stick together. The kinetic energy of the composite mass will be

3) 600 Joule b) 800 Joule ) 1000 Joule 4) 1200 Joule

From a waterfall, water is falling down at the rate of 100kg/s on the blades of turbine. If the height of the ball is
100 m, then the power delivered to the turbine is approximately equal to

a) 100 kW b) 10kw ) 1kw 4) 1000 kW

The block of mass M moving on the frictionless horizontal surface collides with the spring of spring constant k
and compresses it by length L. The maximum momentum of the block after collides is

b) kL’ c) Zero d ML
2M k
A long spring, when stretched by X cm has a potential energy U. On increasing the length of spring by stretching

2 MKkL

to nX cm, the potential energy stored in the spring will be
aU b) hu A2y d) Ez

n n
A variable force, given by the 2-dimensional vector F :( 3x% i+ 4}'), acts on a particle. The force is in newton
and X is in metre. What is the change in the kinetic energy of the particle as it moves from the point with
coordinates (2,3) to (3,0) (The coordinates are in metres)
a) _77 b) Zero )47 d) 4197

A steel ball of radius 2 cm is at rest on a frictionless surface. Another ball of radius 4 cm moving at a velocity of

81 cm/sec collides elastically with first ball. After collision the smaller ball moves with speed of
a) 81 cm/sec b) 63 cm/sec ) 144 cm/ sec d) None of these

A body of mass mKg is lifted by a man to a height of one metre in 30 sec. Another man lifts the same mass to the
same height in 60 sec. The work done by them are in the ratio

a) 1. b) 1.9 o1 d)g.q

A mass m moves with a velocity vand collides inelastically with another identical mass. After collision the 1%

1%
mass moves with velocity E in a direction perpendicular to the initial direction of motion. Find the speed of the

second mass after collision.
a) ,, b) /3 g2, d) v

V3 V3

A stone tied to a string of length L is whirled in a vertical circle with the other end of the string at the centre. At a
certain instant of time, the stone is at its lowest position and has a speed U. The magnitude of the change in its
velocity as it reaches a position where the string is horizontal is

D (21 b 2g1 SRy, D al-gLi)i
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84.

If W,, W, and W represent the work done in moving a particle from A to B along three different paths 1, 2 and
3 respectively (as shown) in the gravitational field of a point mass m, find the correct relation between W, W,
and W3

Ldve)

1Y

A
AW SW,>W, Dw =w,=w, )W, <W,<W, Dw,>w,>w,

A point mass of 1 kg collides elastically with a stationary point mass of 5 kg. After their collision, the 1 kg mass
reverses its direction and moves with a speed of 2 m s~ . Which of the following statements(s) is/are correct for

the system of these two masses?

a) Total momentum of the system is 3 kg—m s

b) Momentum of 5 kg mass after collision is 4 kg —m s

c) Kinetic energy of the centre of mass is 0.75 j
d) Total kinetic energy of the system is 4 j

A 0.5kg ball is thrown up with an initial speed 14 m/s and reaches a maximum height of 8.0 m. How much
energy is dissipated by air drag acting on the ball during the ascent

2) 19.6 Joule b) 4.9 Joule <) 10 Joule d) 9.8 Joule

A man does a given amount of work in 10 sec. Another man does the same amount of work in 20 sec. The ratio of
the output power of first man to the second man is

a) 1 b) 1/o o/ d) None of these

A ball of mass 2 kg moving with velocity 3ms ™", collides with spring of natural length 2 m and force constant
144 Nm™". what will be length of compressed spring?

a)2m b)1.5m c)1lm d)0.5m

A ball of mass 10kg is moving with a velocity of 10 m/s. It strikes another ball of mass 5kg which is moving in
the same direction with a velocity of 4 m/s. If the collision is elastic , their velocities after the collision will be,
respectively

) 6m/s,12mls b) 19m/s,6mls ) 12m/s,10m/s d) 12m/s,25m/s

An electric immersion heater of 1.08 kW is immersed in water. After the water has reached a temperature of
100 °C, how much time will be required to produce 100 g of steam

a) 2105 b) 1055 4205 d) 505

If the heart pushes 1 cc of blood in 1 s under pressure 20000 N m™ > ,the power of heart is
a) 0.02 W b) 400 W ) 5% 10~ W d) 02w

What is the velocity of the bob of a simple pendulum at its mean position, if it is able to rise to vertical height of
10cm (Take g=9.8 m/s2)

a) 0.6ml/s b) 1 am/s ) 1.8m/s d) 2 om/s
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. A bullet hits and gets embedded in a solid block resting on a frictionless surface .In this process which one 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 kinetic energy are conserved

- Power applied to a particle varies with time as P= (3 t*—2t+ 1) watt, where { is in second. Find the change in its

Kinetic energy between t=2sand t=4s
a)32] b)46] c)61] d) 1007

. A bag (mass M) hangs by a long thread and a bullet (mass m) comes horizontally with velocity v and gets caught

in the bag. Then for the combined (bag + bullet) system

mvM 2
b) Kinetic energy is my

a .
) Momentum is

M+m
‘) Momentum is M d) Kinetic energy is ﬂ
M &S (M+m)
. Which of the following is a unit of energy
a) Unit b) Watt ¢) Horse Power d) None

. Which of the following graphs show variation of potential energy (U) with position x.

v

vk h

U h A

=

. A force F acting on an object varies with distance X as shown here. The force is in newton and X in metre. The
work done by the force in moving the object from X=0 to x=6m is
F(N)

x(m)

a) 457 b) 1357 9.0y d)18.07

. Two identical mass M moving with velocity U; and U, collide perfectly inelastically. The loss in energy is

) My, f b) My ) My P )M P

. A particle P moving with speed v undergoes a head—on elastic collision with another particle Q of identical mass
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but at rest. After the collision

v v

3) Both P and Q move forward with speed b) Both P and Q move forward with speed
2 72

v
) p comes to rest and Q moves forward with speed v 4 p and Q move in opposite directions with speed E

93. Work done in time t on a body of mass m which is accelerated from rest to a speed V in time t; as a function of
time t is given by

2 2
)l Vv b) Y 2 Q) Lmv | ) EPAr
t, t, 2\ t, 2t

94. A spring with spring constant k when stretched through 1 cm, the potential energy is U. If it is stretched by 4 cm.
The potential energy will be

A 4y b)gu 16U Doy
95. A body of mass M;, moving with a velocity 3ms ' collides with another body at rest of mass M,. After collision

the velocities of the two bodies are 2 ms ™' and 5ms ™" respectively along the direction of motion of M, The ratio

m,/m, is
a) O b) 5 ol d) 12
12 5 5

96. If a force F is applied on a body and it moves with a velocity Vv, the power will be

a)F><v b)F/v C)F/vz d)F><v2

97. A time t=0 s Particle starts moving along the x-axis. If its kinetic energy increases uniformly with time t, the net
force acting on it must be proportional to
a) b) Constant o)t a1
Vit
98. A particle of mass M starting from rest undergoes uniform acceleration. If the speed acquired in time T is V, the
power delivered to the particle is
a) MV’ b) LMV o MV 1MV
T 2 1° T 2 T
99. A ball is dropped from a height h. If the coefficient of restitution be e, then to what height will it rise after

jumping twice from the ground
a) o h/2 b)yeh eh d) 4p,

100. The spring extends by X on loading, then energy stored by the spring is :
(If T is the tension in spring and K is spring constant)
a) I° b) T° 0 2k d) 2T°
2k 2K T’ k
101. An engine pump is used to pump a liquid of density p continuously through a pipe of cross-sectional area A. If
the speed of flow of the liquid in the pipe is V, then the rate at which kinetic energy is being imparted to the liquid
is

a) %Apv3 b)%APVZ c) %Apv ) apy
102. The graph between v E and 1/ p is (E ={ kinetic energy and p={ momentum)
a) b) c) d)
1/p > 1/p > 1/p > 1/p

103. A bullet moving with a speed of 100ms ' can just penetrate two planks of equal thickness. Then the number of
g p Justp p q

such planks penetrated by the same bullet when the speed is doubled will be
a) 4 b) 8 c) 6 d) 10
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110.

111.

112.

113.

114.

115.

A body at rest breaks up into 3 parts. If 2 parts having equal masses fly off perpendicularly each after with a
velocity of 12m/s, then the velocity of the third part which has 3 times mass of each part is

a) 4+/2m/s at an angle of 45 ° from each body b) 24+/2m/s at an angle of 135 ° from each body

c) 6+/2m/s at 135 ° from each body d) 4+2m/s at 135 ° from each body

The kinetic energy K of a particle moving in straight line depends upon the distance S as :

K=as’

The force acting on the particle is

a) 9 gs b) 2 mas oq d) Jas?

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

a) mg(h+d)+%kd2 b) mg(h+d)—%kd2 ‘) mg(h—d)—%kdz d) mg(h—d)+%kd2

The energy required to accelerate a car from 10m/s to 20m/s is how many times the energy required to

accelerate the car from rest to 10m/s
a) Equal b) 4 times c) 2 times d) 3 times

If a body looses half of its velocity on penetrating 3 cm in a wooden block, then how much will it penetrate more
before coming to rest
a) 1cm b) 2 cm ) 3cm D 4cm

When U***nucleus originally at rest, decays by emitting an alpha particle having a speed u

The recoil speed of the residual nucleus is
a) 4u b) —4u c) 4u d) —4u
238 234 234 238
A body of mass M; moving with uniform velocity of 40 m/s collides with another mass M, at rest and then the

m
two together begin to move with uniform velocity of 30m/s. The ratio of their masses i
2

a) 0.75 b) 1.33 0) 3.0 d) 4.0

A man running has half the kinetic energy of a boy of half his mass. The man speeds up by 1ms ' and then has
KE as that of the boy. What were the original speeds of man and the boy?

A V2ms;2v2—1ms"! b) (V2=1)ms™",2(V2—1)ms™"
c) (\/§+1)m571;2(\/§+1)m571 d) None of the above

A plate of mass m, length b and breadth a is initially lying on a horizontal floor with length parallel to the floor
and breadth perpendicular to the floor. The work done to erect it on its breadth is

) mg g} D) mg a+g c) mgb;a d) pg| 2*2

Which of the following is not a conservative force

a) Gravitational force b) Electrostatic force between two charges

c) Magnetic force between two magnetic dipoles d) Frictional force

The work done against gravity in taking 10 kg mass at 1 m height in 1 sec will be

a) 497 b) gg 5 ) 1967 d) None of these

An athlete in the Olympic games covers a distance of 100 m in 10 s. His kinetic energy can be estimated to be in
the range

A 9x10°7-3x10°J ) 20,0007-50,0007 ) 2,000 5,000 4) 20075007
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116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

In an elastic collision of two particles the following is conserved
a) Momentum of each particle b) Speed of each particle
c) Kinetic energy of each particle d) Total kinetic energy of both the particles

A particle moves under the effect of a force F=CXx from Xx=0 to X=X;. The work done in the process is

1 d)z
a)Cxi b)ECxi ) Cx, ) Zero
A mass of 0.5kg moving with a speed of 1.5m/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

a) 0.15m b)g.12m ) 15m 4 0.5m

An object of mass 3 m splits into three equal fragments. Two fragments have velocities v}' and vi. The velocity
of the third fragment is

D y(j-i) by (i) D) (i) d Ylisj)

V2
A spring of force constant 800 N m™ ' has an extension of 5 cm. the work done in extending it from 5 cm to 15

cm is
a)le61J b) 817 c) 3217 d)2417]

A 50 kg man with 20 kg load on his head climbs up 20 steps of 0.25m height each. The work done in climbing is

a) 5y b) 350 7 ) 100J d) 3430

A body moves a distance of 5Sm along a straight line under the action of a force of 10 N. If the work done is 25 J,
then the angel which the force makes with the direction of motion of the body is

a)Oo b)30° C) 60° d)goo

Six identical balls are linked in a straight groove made on a horizontal frictionless surface as shown. Two similar
balls each moving with a velocity Vv collide elastically with the row of 6 balls from left. What will happen

v

>

a) One ball from the right rolls out with a speed 2V and the remaining balls will remain at rest

b) Two balls from the right roll out with speed Vv each and the remaining balls will remain stationary
‘) All the six balls in the row will roll out with speed v/6 each and the two colliding balls will come to rest

d) The colliding balls will come to rest and no ball rolls out from right

Power of water pump is 2kW. If g=10m/ sec’, the amount of water it can raise in one minute to a height of
10mis

a) 2000 litre b) 10001itre ) 100 litre 4) 1200 litre
A light and a heavy body have equal momenta. Which one has greater K.E.

a) The light body b) The heavy body c) The K.E. are equal d) Data is incomplete

A bomb of 12 kg divides in two parts whose ratio of masses is 1:3. If kinetic energy of smaller part is 216 J,

then momentum of bigger part in kg —m/ sec will be
a) 36 b) 72 c) 108 d) Data is incomplete

A 10 kg object collides with stationary 5 kg object and after collision they stick together and move forward with
velocity 4 ms~'.what is the velocity with which the 10 kg object hit the second one?
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)y ms ™' b) 6ms " ) 10ms ' d) 12ms '
128. The block of mass M moving on the frictionless horizontal surface collides with the spring of spring constant K
and compresses it by length L. The maximum momentum of the block after collision is

M | 35D |

a) Zero 2 — 2
) b) ML ) VMK L d) KL
K 2M
129. A motor drives a body along a straight line with a constant force. The power P developed by the motor must vary

with time t as shown in figure
P P P

2} b | o ot

— — —> =

130. A car weighing 1400 kg is moving at a speed of 54 km h'! up a hill when the motor stops. If it is just able to reach
the destination which is at a height of 10 m above the point, then the work done against friction (negative of the

work done by the friction) is [Take g=10 ms_z]
a) 10kJ b) 15kJ c) 17.5kJ d) 25 kJ

131. The potential energy of a weight less spring compressed by a distance a is proportional to

a) 4 b) a2 ) a2 d) q°

132. Consider the following statements. A and B and identify the correct answer given below.
I.  Body initially at rest is acted upon by a constant force. The rate of change of its kinetic energy varies linearly

with time.
II. When a body is at rest, it must be in equilibrium.
a) A and B are correct b) A and B are wrong
c) A is correct and B is wrong d) A is wrong and B is correct

133. A bullet of mass a and velocity b is fired into a large block of mass c. The final velocity of the system is

a) _C_ b)_d_ ) atb . d) atc ,
a+b a+c c a
134. Tt is observed that the force required to tow a boat at constant velocity is proportional to the velocity. It takes 16

HP to tow a boat at a velocity of 2 km h~'. The horse power required to tow this boat at a velocity of 3kmh " is
a)9 b) 18 c) 36 d) 72

135. A body moving with velocity vV has momentum and kinetic energy numerically equal. What is the value of v
) 2 m/s b) V2mls ) 1mis 4 0.2m/s
136. Under the action of a force F=Cx, the position of a body changes from 0 to X .The work done is
) %cx2 b) cy? ) cx d) %CX
137. When a body moves with some friction on a surface
a) It loses kinetic energy but momentum is constant
b) It loses kinetic energy but gains potential energy
¢) Kinetic energy and momentum both decrease

d) Mechanical energy is conserved
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138. A running man has the same kinetic energy as that of a boy of half his mass. The man speed up by 2 ms ' and the

boy changes his speed by x=ms ", so that the kinetic energies of the boy and the man are again equal. Then X in
— 1 .

ms 18

) 22 b) 422 92 d)2
139. The coefficient of restitution e for a perfectly elastic collision is

a) 1 b) 0 ) o d _4

140. Two rectangular blocks Aand Bof masses 2kg and 3 kg respectively are connected by spring of spring constant
10.8 Nm™ 'and are placed on a frictionless horizontal surface. The block Awas given an initial velocity of 0.15

ms "in the direction shown in the figure. The maximum compression of the spring during the motion is
0.15 ms™"
S ———

b) 0.02 m c) 0.05m d) 0.03 m

141. A ball dropped from a height of 2 m rebounds to a height of 1.5 m after hitting the ground. Then the percentage

of energy lost is
a) 25 b) 30 c) 50 d) 100

142. The power of pump, which can pump 200 kg of water to a height of 50m in 10sec, will be

10 x10* watt b) 20 x 10* watt 9 4 %10’ watt D60 x10° watt
143. A bomb at rest explodes into 3 parts of the same mass.
The momentum of the 2 parts is —2 pf and p j. The momentum of the third part will have a magnitude of

a) p b) \/3—p ) p J5 d) zero

144. 4 m°of water is to be pumped to a height of 20m and forced into a reservoir at a pressure of 2 x10° N m_* The
work done by the motor is (external pressure(, 10° Nm %)
2 §x10° b) 16 x10°J 9 12 x10% D32 x10%

145.1f a lighter body (Mass M ; and velocity V') and a heavier body (mass M, and velocity V,) have the same kinetic
energy, then
Q) M,V,<M,V, D m,v,=M,v, ) M,V,=M,V, D pm,v,>M,V,

146. If we throw a body upwards with velocity of 4 m/s, at what height does its kinetic energy reduce to half of the
initial value (Taking g=10 ms )
A4am Dom ) 1m Do.4m

147. A ball of mass m moving with velocity V', makes a head on elastic collision with a ball of the same mass moving
with velocity 2 V' towards it. Taking direction of V as positive velocities of the two balls after collision are
) _Vand2V D)2V and -V YV and -2V ) _2Vana Vv

148. A box of mass 50 kg is pulled up on an incline 12 m long and 2 m high by a constant force of 100 N from rest. It

acquires a velocity of 2m s~ " on reaching the top. Work done against friction ( g=10 ms_z) is
a) 507 b) 100 J c) 1507J d) 2007J

149. A body moves a distance of 10 m along a straight line under the action of a force of 5 N. If the work done is
25 joules, the angle which the force makes with the direction of motion of the body is
a)oo b)300 C) 60° d)goo

150. A car is moving with a speed of 100 km h". If the mass of the car is 950 kg, then its kinetic energy is

2 0367 M J b)3.67J ) 367MJ d) 3677
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151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

If a body of mass 3 kg is dropped from the top of a tower of height 25 m, then its kinetic energy after 3 s will be
a) 11267 b) 1048 c) 7357 d) 1296 J

A position-dependent force F=3 x*—2 x+7 acts on a body of mass 7 kg and displaces it from x=0 m to x=5m

. The work done on the body is X" joule. If both F and X are measured in SI units, the value of X' is
a) 135 b) 235 c) 335 d) 935

Consider the following statements Aand B and identify the correct answer
I. Inan elastic collision, if a body suffers a head on collision with another of same mass at rest, the first body
comes to rest while the other starts moving with the velocity of the first one

II. Two bodies of equal mass suffering a head on elastic collision merely exchange their velocities.
a) Both A and B are true b) Both A and B are false

c) A is true and B is false d) A is false but B is true

A bullet of mass 0.02 kg travelling horizontally with velocity 250 ms™ " strikes a block of wood of mass 0.23 kg
which rests on a rough horizontal surface. After the impact, the block and bullet move together and come to rest

after travelling a distance of 40 m. The coefficient of sliding friction of the rough surface is ( g=9.8 m s
a) 0.75 b) 0.61 c) 0.51 d) 0.30

A 2kg block slides on a horizontal floor with a speed of 4 m/s. It strikes a uncompressed spring, and compresses
it till the block is motionless. The kinetic friction force is 15 N and spring constant is 10,000 N/m. The spring
compresses by

a) 5.5cm b) 5 50m ) 11.0cm d) g5cm

Which of the following statements are incorrect?

(1)If there were no friction, Work need to be done to move a body up an inclined plane is zero.

(i)If there were no friction, moving vehicles could not be stopped even by locking the brakes.

(ii1)As the angle of inclination is increased, the normal reaction on the body placed on it increases.

(iv)A duster weighing 0.5 kg is pressed against a vertical board with a force of 11 N. If the coefficient of friction

is 0.5, the work done in rubbing it upward through a distance of 10 cm is 0.55J.
a) (i)and(ii) b) (i),(ii),(iv) c) (i),(iii),and(iv) d) All of these

A force of 5 N acts on a 15kg body initially at rest. The work done by the force during the first second of motion
of the body is

a) 5y b)%J VeJ d) 755

A wooden block of mass M rests on a horizontal surface. A bullet of mass m moving in the horizontal direction
strikes and gets embedded in it. The combined system covers a distance X on the surface. If the coefficient of
friction between wood and the surface is [, the speed of the bullet at the time of striking the block is (where m is
mass of the bullet)
a) \/% b)\/zﬂﬂ Q) 2 pge| MEm d)\/2umx

um Mx m M+m
A mass of M kg 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

) Mg (v2+1) b) Mg 2 ) % D pgly2-1]

A rock of mass m is dropped to the ground from a height h. A second rock with mass 2m is dropped from the

same height. When second rock strikes the ground, what is its kinetic energy?
a) Twice that of the first rock b) Four times that of the first rock

c) The same as that of the first rock d) Half that of the first rock

A 2 kg ball moving at 24 m s~ 'undergoes inelastic head-on collision with a 4 kg ball moving in opposite direction
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at 48 m s~ if the coeficient of restitution is 2/3,their velocities in ms~ ‘after impact are
a) _56,-8 b) _28,—4 ) _14,-2 d_7 -1
162. A ball moving with speed V hits another identical ball at rest. The two balls stick together after collision. If
specific heat of the material of the balls is S, the temperature rise resulting from the collision is
a) v b) V. Qv d) v
8S 48 2S5 ) S
163. A body moves from a position ';= (2i-3 j-4k) m to a position, r2= (3i-43 j-5k) m under the influence of a constant

force F= (4 — 4‘}' +5 IA<) N. The work done by the force is
a)571] b) 5817 c) 5917 d)601J

164. A man starts walking from a point on the surface of earth (assumed smooth) and reaches diagonally opposite
point. What is the work done by him
a) Zero b) Positive c) Negative d) Nothing can be done

165. The height of the dam, in a hydroelectric power station is 10 m. In order to generate 1 MW of electric power,
The mass of water (in kg) that must fall per second on the blades of the turbines is
a) 10° b) 10° c) 10° d) 10*

166. The work done by force acting on a body is as shown in the graph. The total work done in covering an initial
distance of 20 m is

F(N) 10—
[ \ \ \ \ \
15 20 25
s(m) —>
a) 225J b) 200 c) 400J d) 175J

167. The potential energy of a system is represented in the first figure. The force acting on the system will be

represented by
U(x)
A

a) FM b) F c) F& d) Fe

168. In elastic collision
a) Both momentum and kinetic energies are conserved
b) Both momentum and kinetic energies are not conserved

c) Only energy is conserved
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169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

d) Only mechanical energy is conserved

A motor is used to deliver water at a certain rate through a given horizontal pipe. To deliver n-times the water

through the same time the power of the motor must be increased as follows

a) n times b) d)

ntimes c) n*times ntimes

A particle of mass m moving with velocity V strikes a stationary particle of mass 2m and sticks to it. The speed
of the system will be

) y/2 b)oy ) v/3 43y

The human heart discharges 75 cc of blood through the arteries at each beat against an average pressure of 10 cm
of mercury. Assuming that the pulse frequency is 72 per minute the rate of working of heart in watt, is (Density of
mercury =13.6 g/cc and g=9.8ms °)

a)11.9 b) 1.19 c) 0.119 d) 119

A ball is dropped from a height h on a floor of coefficient of restitution €.The total distance covered by the ball
just before second hit is

A ph(1-2¢) b) h(1+2¢?) Y h(1+¢) 4 p e
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

%) Mg+2 b) % ) mglv2-1 Y Mg(v2+1]

The power supplied by a force acting on a particle moving in a straight line is constant. The velocity of the particle
varies with the displacement X as

a) X2 b) c) .2 d) X3

X X

A body of mass M moves with velocity v and collides elastically with a another body of mass m (M > m) at rest

then the velocity of body of mass m is
a) b) 5, ) v/ d) Zero

Power supplied to a particle of mass 2 kg varies with time as P=¢*/2 watt, where t is in second. If velocity of
particle at t =0 is v=0, the velocity of particle at t =2's will be

a)1msf1 b)4msf1 C)2msf1 d)2\/§m571

The relationship between force and position is shown in the figure given (in one dimensional case). The work done
by the force in displacing a body from x=1cm to X=5cm is

2
e I_,_| I_IJ_
Q< |

3 1 2 (3|4 5 6
-1

&’ I_I x (cm)
-20

A\

a) 20 ergs b) 60 ergs ) 70ergs 4 700 ergs

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?
a)7.2] b)3.6J c) 1207 d) 12007J

It is easier to draw up a wooden block along an inclined plane than to haul it vertically, principally because
a) The friction is reduced b) The mass becomes smaller
c) Only a part of the weight has to be overcome d). g’ becomes smaller

A body of mass M is hung by a long thread and a bullet of mass m hits it horizontally with a velocity v and gets
embedded in the body. Then for the body and the bullet system
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181.

182.

183.

184.

185.

186.

187.

188.

189.

190

a) Momentumé |y b) Kinetic energy( 1 mv*
M+m 2
2 2

0 (M+m)my d) . . . omv

Momentumé ————— Kinetic energyt ——

M o (M+m)

Consider the following two statements
1. Linear momentum of a system of particles is zero
2. Kinetic energy of a system of particles is zero,
Then
a) 1 implies 2 and 2 implies 1 b) 1 does not imply 2 and 2 does not imply 1
c) 1 implies 2 but 2 does not implies 1 d) 1 does not imply 2 but 2 implies 1
If F is the force required to keep a train moving at a constant speed V,the power required is
a) %sz b) .2 c) %Fv 4 py
For inelastic collision between two spherical rigid bodies
a) The total kinetic energy is conserved b) The total mechanical energy is not conserved
) The liner momentum is not conserved d) The liner momentum is conserved
The work done by a force ﬁ:(—G x’ i) N, in displacing a particle from X=4m to Xx=—2m is
a) 3607 b) 2407 ) —2407 4 3607

A bomb of mass M at rest explodes into two fragments of masses M, and M,. The total energy released in the
explosion is E. If E; and E, represent the energies carried by masses M, and M, respectively, then which of the
following is correct?

m m
a) E :EE b)p 1 c) E=—E d) E1:_2E
M m, M m;

9.8 )
A disc of moment of inertia™~ kg—m’ is rotating at 600 rpm. If the frequency of rotation changed from 600
s

rpm to 300 rpm, then what is the work done?
a) 14671J b) 145217 c) 156717 d) 1632]

The centripetal acceleration of a particle varies inversely with the square of the radius rof the circular path .The

KE of this particle varies directly as
a) r b) 2 ) 2 d) P

A bomb of mass 3.0kg explodes in air into two pieces of masses 2.0 kg and 1.0 kg. The smaller mass goes at a
speed of 80m/s. The total energy imparted to the two fragments is

) 1.07kJ b) > 14k ) akJ d) 4 8kJ

Force F on a particle moving in a straight line varies with distance d as shown in the figure. The work done on the

particle during its displacement of 12m
T £LN)

0 3 7 2 d(m)

a) 137 )18y ) 21J 4 26 7
2
A body of mass 6 kg is acted upon by a force which causes a displacement in it given by x tzmetre where t is the
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191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

time in second. The work done by the force in 2s is
a) 127 b) 97J )67 d)37J

A particle of mass mis being circulated on a vertical circle of radius r.If the speed of particle at the highest point
bev, then
2
r r r r

A car of mass 1000 kg moves at a constant speed of 20m s~ ' up an incline. Assume that the frictional force is 200
N and that sin 8 =1/20 where, 0 is the angel of the incline to the horizontal. The g= 10 ms°. Find the power

developed by the engine
a) 14 kW b) 4 kW c) 10 kW d) 28 kW

A particle acted upon by constant forces 4 ;'+j'— 3}' and 3+ ‘;'— kis displaced from the point j +2 ; +3k to the
point 5 i+4 A]+IA< .The total work done by the forces in SI unit is
a) 20 b) 40 c) 50 d) 30

At a certain instant, a body of mass 0.4 kg has a velocity of (8 l+6}) ms~". The kinetic energy of the body is

a)10J b) 4017 c)20]J d) None of these

A bullet of mass m moving with velocity V strikes a suspended wooden block of mass M. If the block rises to a

height h, the initial velocity of the block will be

a) b)M+m2h c)_m 2ah d)M+m2h
V2gh — V29 em 29 V29

10 L of water per second is lifted from well through 20 m and delivered with a velocity of 10ms ™', then the

power of the motor is

a) 1.5 Kw b) 2.5 Kw c) 3.5Kw d) 4.5 Kw
A particle moves on a rough horizontal ground with some initial velocity V. If 1 th of its KE is lost in friction in
time {,, the coefficient of friction between the particle and the ground is
a) Vo b) _Yo_ 0 Vo d) Vo
29ty 49ty 49ty gto

An engine of power 7500 W makes a train move on a horizontal surface with constant velocity of 20ms . The

force involved in the problem is
a) 375N b) 400 N c) 500 N d) 600 N

A 500 kg car, moving with a velocity of 36 km h~ ' on a straight road unidirectionally, doubles its velocity in one

minute. The power delivered by the engine for doubling the velocity is
a) 750 W b) 1050 W c) 1150 W d) 1250 W

A B
The potential energy of a particle in a force field is U =—— PE where A and B are positive constants and I is the
r

distance of particle from the centre of the field. For stable equilibrium, the distance of the particle is
) B/2A b)24a/B ) A/B I B/A

The kinetic energy of a body becomes four times its initial value. The new momentum will be
a) Same as the initial value b) Twice the initial value

c) Thrice the initial value d) Half of its initial value

If force and displacement of particle in direction of force are doubled. Work would be

a) Double b) 4 times c) Half d) 1/4 times
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203. A particle is released from a height S.At certain height its Kinetic energy is three times its potential energy .The

height and speed of the particle at that instant are respectively -

a) S 398 b)S V395 S V3¢5 d)é\/ﬁ
402 4> 2 2’ 2 2\ 72

204. A position dependent force F=7 —2 x+3 x° newton acts on a small body of mass 2 kg and displaces it from

x=0 to x=5m. The work done in joules is
a) 70 b) 270 c) 35 d) 135

205. A 10 kg brick moves along an x-axis. Its acceleration as a function of its position is shown in figure. What is the
net work performed on the brick by the force causing the acceleration as the brick moves from x=0 to x=8.0m?

20

15
a(ms2)qg
5
0

12345678
a)4] b) 81J c)2] d1J

206. A long spring is stretched by 2 cm and its potential energy is U. If the spring is stretched by 10 cm; its potential

energy will be
a) U/5 b) U/25 c)5U d)25U

207. Two putty balls of equal mass moving with equal velocity in mutually perpendicular directions, stick together after
collision. If the balls were initially moving with a velocity of 45 V2ms ! each, the velocity of their combined
after collision is

) 45\ 2ms"! b) 45 ms~ ) 9oms™! 495 5v2ms!

208. A particle free to move along the X-axis has potential energy given by U (x):k [1—exp (—XZ)] for —oo<x <+o00,

where K is a positive constant of appropriate dimensions. Then
a) At point away from the origin, the particle is in unstable equilibrium

b) For any finite non-zero value of X, there is a force directed away from the origin
) If its total mechanical energy is k/2, it has its minimum kinetic energy at the origin

d) For small displacements from X =0, the motion is simple harmonic
209. When a spring is stretched by a distance X ,it exerts a force, given by F=|—5x—16 x3) N
The work done ,when the spring is stretched from 0.1 m to 0.2 m is
87x10J b)Y 122x107% 9 g7x107"J D122x1071

210. In a head on elastic collision of a very heavy body moving at vV with a light body at rest, velocity of heavy body
after collision is

a) v b) v ) Zero d) %
211. A bullet is fired from a rifle. If the riffle recoils freely, then the kinetic energy of the rifle is

a) Less than that of the bullet b) More than that of the bullet

c) Same as that of the bullet d) Equal or less than that of the bullet

212. A rubber ball is dropped from a height of 5m on a planet where the acceleration due to gravity is not known. On

bouncing, it rises tol.8 m. The ball loses its velocity on bouncing by a factor of
a) 16/25 b) 2/5 c) 3/5 d) 9/25

213. A running man has half the kinetic energy of that of a boy of half of his mass. The man speeds up by 1 m/s so as
to have same K. E . as that of the boy. The original speed of the man will be
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214.

215.

216.

217.

218.

2109.

220.

221.

A 2mls b) (/3 1)m/s D s s

A body of mass 10 kg is moving on a horizontal surface by applying a force of 10 N in forward direction. If body
moves with constant velocity, the work done by force of fiction for a displacement of 2m is

An engine pumps up 100kg of water through a height of 10 m in 5 s. Given that the efficiency of engine is 60%.

If g&=10m s_z,the power of the engine is
a) 3.3 KW b) 0.33 KW c) 0.033KW d) 33KW

A rectangular plank of mass ", and height a is kept on a horizontal surface. Another rectangular plank of mass

m, and height b is placed over the first plank. The gravitational potential energy of the system is

m.m
) m+m,(a+b) b) ¥a+m22
2 2
m, b | m b
C) 74‘”’[2 a+m2§ ) 71+m2 a+m1§

A ball of mass m moves with speed V and strikes a wall having infinite mass and it returns with same speed then
the work done by the ball on the wall is

a) Zero b) v g Vmlv.J Dy/imy

A particle is placed at the origin and force F =Kx is acting on it (where k is positive constant ).if u|0|=0.the

graph u(x) versus X will (where u is potential energy function)

Ux)A U A
a) -~ b) »
X X
Ux) A U
c) > d) >
X X

A bucket full of water weighs 5 kg, it is pulled from a well 20 m deep. There is a small hole in the bucket through
which water leaks at a constant rate of 0.2 kg m~ " .The total work done in pulling the bucket up from the well is (
g=10ms 2L

a) 600J b) 400 J c) 1007 d) 5007

If a body of mass 200 g falls from a height 200 m and its total P.E. is converted into K.E. at the point of contact
of the body with earth surface, then what is the decrease in P.E. of the body at the contact ( g=10m/ s%)

a) 200 J b) 400 J ) 600J d) 900 J

An electric motor creates a tension of 9000 N in a hoisting cable and reels it in at the rate of 2 ms™". The power

of the electric motor is
a) 18 kW b) 15 kW c) 81'W d) 225 W
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223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

The potential energy of a particle of mass 5 kg moving in the X— Y plane is given by U =(— 7x+24 y) J, X and
Y being in metre. Initially at t =0 the particle is at the origin (0, 0) moving with a velocity of (2.4 i+0.7 }) ms .

The magnitude of force on the particle is
a) 25 units b) 24 units ) 7 units d) None of these

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 Inan elastic collision, the linear momentum of the system is conserved.
a) Statement I is true ,statement II is true; statement II is b) Statement I is true, Statement II is true; statement II is

a correct explanation for statement I not correct explanation for statement I
c) Statement I is true, Statement II is false d) Statement I is false, Statement II is True

A body of mass 2 kg is moving with velocity 10 m/s towards east. Another body of same mass and same velocity
moving towards north collides with former and coalesces and moves towards north-east. Its velocity is

) 10m/s b) 5 /s ) 25m/s D5 2m/s

Two bodies of masses 2m and m have their K.E. in the ratio 8: 1, then their ratio of momenta is
a) 1.1 b)o.1 4.1 dg:1
A spring with spring constant K is extended from x=0 to X=X;. The work done will be

1
2) o x! b) 2k ) ok d2kx,

A spring of spring constant 5 x 10> N/m is stretched initially by 5c¢m from the unstretched position. Then the
work required to stretch it further by another 5cm is

a) 625 N-m b) 1250 N-m ) 18.75 N-m d) 25.00 N-m

A uniform force of 4 N acts on a body of mass 10 kg for a distance of 2.0 m. The kinetic energy acquired by the

body is
a)4><2><2J b)4><4><2><108erg C)4><2J d)4><4><2erg
The potential energy function for the force between two atoms in a diatomic molecule is approximately given by
a b
Ulx|= 5 &, Where a and b are constants and X is the distance between the atoms. If the dissociation energy
X" x
of the molecule is D=[ U [x =00 |— U atequitibrium > D s
a) b® by b° 0 b’ d) b°
6a 2a 12a 4a

A body of mass 2kg slides down a curved track which is quadrant of a circle of radius 1 metre. All the surfaces
are frictionless. If the body starts from rest, its speed at the bottom of the track is

a) 4.43m/ sec b) 2 m/sec ) 0.5m/sec d) 19.6m/sec

A ball is dropped from height 20 m. If coefficient of restitution is 0.9, what will be the height attained after first

bounce?
a) 1.62m b) 16.2 m c) 18 m d) 14 m

The bodies of masses 1kg and 5kg are dropped gently from the top of a tower. At a point 20 cm from the

ground, both the bodies will have the same
a) Momentum b) Kinetic energy c) Velocity d) Total energy
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234.

235.

236.

237.

238.

239.

240.

241.

242,

You lift a heavy book from the floor of the room and keep it in the book—shelf having a height 2 m. In this process

you take 5seconds. The work done by you will depend upon
a) Mass of the book and time taken

b) Weight of the book and height of the book-shelf
c) Height of the book-shelf and time taken
d) Mass of the book, height of the book-shelf and time taken

A sphere of mass m moving with a constant velocity U hits another stationary sphere of the same mass. If € is the
coefficient of restitution, then the ratio of the velocity of two spheres after collision will be
a) 1—e p) 1+e ) e+l d) e—1tz
1+e 1—e e—1 e+1
A box is moved along a straight line by a machine delivering constant power. The distance moved by the body in

time t is proportional to
a) 172 b) £3/4 ) (312 d) ¢

An engine pumps water continuously through a hole. Speed with which water passes through the hole nozzle is v
and Kk is the mass per unit length of the water jet as it leaves the nozzle. Find the rate at which kinetic energy is
being imparted to the water
a) L2 b) Ly Qv d) v’

2 2 2k 2k

The area of the acceleration-displacement curve of a body gives
a) Impulse b) Change in momentum per unit mass

) Change in KE per unit mass d) Total change in energy

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 is ‘V”, the rate at which the engine of the car is doing work will be

a) Ry b) mav ) [R+ma|V D (ma—R|V

In the given curved road, if particle is released from A then

/)

a) Kinetic energy at B must be mgh b) Kinetic energy at B may be zero

) Kinetic energy at B must be less than mgh d) Kinetic energy at B must not be equal to zero
Two springs A and B are identical but A is harder than B (k 2>k B). Let W, and W, represent the work done
when the springs are stretched through the same distance and W', and W 'j are the work done when these are
stretched by equal forces, then which of the following is true

AW, >W,and W' ,=W', D) w >W,and W', <W',

C) WA>WB andW’A>W'B d) WA<WB andW’A<W'B

The bob of a simple pendulum (mass m and length [) dropped from a horizontal position strikes a block of the
same mass elastically placed on a horizontal frictionless table. The K.E. of the block will be

a) o mgl b) mgl/2 ‘) mgl d)0

The relation between the displacement X of an object produced by the application of the variable force F is
represented by a graph shown in the figure. If the object undergoes a displacement from X =0.5m to X =2.5m
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the work done will be approximately equal to

18

| 16

Yy
g \
g \
6
4
2 ™~
0 1.2 3 4 5 6 7

X (metre) —>
3 167 b) 32y 9167 dgyJ
243. The potential energy as a function of the force between two atoms in a diatomic molecules is given by

a b

Ulx )= —5 ~ &, Where a and b are positive constants and X is the distance between the atoms. The position of
X" x

stable equilibrium for the system of the two atoms is given

) = b) X:\/E 9 y=13a Q) XZGW_G

b b b

244. Consider elastic collision of a particle of mass m moving with a velocity u with another particle of the same mass

at rest. After the collision the projectile and the stuck particle move in directions making angles 6,and 0,
respectively with the initial direction of motion.
The sum of the anglese 10,
a) 45° b)go° ) 135° ) 180°
245.1f the K. E . of a particle is doubled, then its momentum will

a) Remain unchanged b) Be doubled c) Be quadrupled d) Increase v2 times

246. Two springs have force constants K, and K,. There are extended through the same distance x. If their elastic

) 1.
energies are E, and E,, then E is equal to
2

a) ki :k, b)k23k1 ) Vg :k, d)k123k§
247. A uniform chain of length L and mass M overhangs a horizontal table with its two-third part on the table. The

friction coeflicient between the table and the chain is . The work done by the friction during the period the chain
slips off the table is

a)_leMgL b)%zuMgL C)_?“yMgL d)%SngL
248.1If a shell fired from a cannon ,explodes in mid air, then

a) Its total kinetic energy increases b) Its total momentum increases

c) Its total momentum decreases d) None of the above

249. The relationship between the force F and position X of a body is as shown in figure. The work done in displacing
the body from x=1mto x=>5m will be

T10 —

FN) >
0

2 3 |4 5 6
-5 — x(m) —»

10
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a)307J b) 157 c) 257 d)207

250. A particle is moving under the influence of a force given by F =kx , wherek is a constant and X is the distance
moved. The energy (in joule )gained by the particle in moving from x=0¢(x=31s

) 2k b) 3.5k ) 45k 4 g

251. A horizontal force of 5 N is required to maintain a velocity of 2m/s for a block of 10 kg mass sliding over a
rough surface. The work done by this force in one minute is
2) 600J b) 60 ) 6J 4) 60007

252. A force of 5 N, making an angle 0 with the horizontal, acting on an object displaces it by 0.4 m along the
horizontal direction. If the object gains kinetic energy of 1J, the horizontal component of the force is
A 15N D) osN 935N 45N

253. A block of mass m=25kg sliding on a smooth horizontal surface with a velocity v=3ms ' meets the spring of
spring constant k=100 Nm ™' fixed at one end as shown in figure. The maximum compression of the spring and

velocity of block as is returns to the original position respectively are

3 1.5m,~3ms™’ ®)1.5m,0.01ms™
) 1.0m,3ms" d) 0.5m,2ms "
254. Which of the following is not a perfectly inelastic collision
a) Striking of two glass balls b) A bullet striking a bag of sand
c) An electron captured by a proton d) A man jumping onto a moving cart

255. A pump motor is used to deliver water at a certain rate from s given pipe. To obtain twice as much water from the

same pipe in the same time, power of the motor has to be increased to
a) 16 times b) 4 times c) 8 times d) 2 times

256. A body of mass 1Kkg is thrown upwards with a velocity 20 m/s. It momentarily comes to rest after attaining a
height of 18 m. How much energy is lost due to air friction (g=10m/s”)
3) 207 b)30g ) 407 D107

257. A cylinder of mass 10Kg is sliding on a plane with an initial velocity of 10 m/s. If coefficient of friction between
surface and cylinder is 0.5, then before stopping it will describe
) 125m D) 5m ) 7.5m D 10m

258. Two springs of spring constants 1500 N'/m and 3000 N/m respectively are stretched with the same force. They
will have potential energy in the ratio
41 b)1:4 ) 2:1 412

259. Three objects A, B and C are kept in a straight line on a frictionless horizontal surface. These have masses
m,2m and m respectively. The object A moves towards B with a speed 9m/s and makes an elastic collision with

it. Thereafter, B makes completely inelastic collision with C. All motions occur on the same straight line. Find the
final speed (in m/s) of the object C

20 | (o]
A B C
a) 3m/s D) 4 m/s ) 5m/s d) 1m/s

260. Four smooth steel balls of equal mass at rest are free to move along a straight line without friction. The first ball is
given a velocity of 0.4 ms™". It collides head on with the second one elastically, the second one similarly with the
third and so on. The velocity of the last ball is
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262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

3) 0.4ms ™! b) 0.2mms ! ) 0.1ms ! 4 0.05ms ™!
A constant power p is applied to a car starting from rest. If v is the velocity of the car at time t, then

a) ot b)w% ) o vi d)va%

A body of mass 3 kg is under a force which causes a displacement in it, given by s=¢*/3 (in m). Find the work

done by the force in 2 s
a)2J b) 3.8 17 c)52] d)2.6J

A bomb of mass 9 kg explodes into two parts. One part of mass 3 kg moves with velocity 16 m/s ,then the KE of

the other part is
a) 162] b) 15017 c) 1927 d) 2007

A spring gun of spring constant 90 N/cm is compressed 12 cm by a ball of mass 16 g. If the trigger is pulled, the
velocity of the ball is

a) 50ms ][))9msf1 ) 40ms" d) 90ms "
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
a) (12 b)t ) (312 d) .2

t
A shell initially at rest explodes into two pieces of equal mass, then the two pieces will
a) Be at rest b) Move with different velocities in different directions
c) Move with the same velocity in opposite directions  d) Move with the same velocity in same direction
The slope of the kinetic energy displacement curve of a particle in motion is
a) Equal to the acceleration of the particle b) Inversely proportional to the acceleration

c) Directly proportional to the acceleration d) None of the above

From a building two balls A to B are thrown such that A is thrown upwards and B downwards (both vertically). If
V, and Vjp are their respective velocities on reaching the ground, then
)y >v, b)y =v,

c) V>V, d) Their velocities depends on their masses

A 50 g bullet moving with velocity 10 m/s strikes a block of mass 950 g at rest and gets embedded in it. The loss

in kinetic energy will be
a) 100% b) 95% c) 5% d) 50%

If the heart pushes 1 cc of blocked in one second under pressure 20000 N/m?® the power of heart is

a) 0.02 W b) 400 w A s5x10 W doo2w

A ball is released from certain height. It loses 50% of its kinetic energy on striking the ground. It will attain a

height again equal to
a) One fourth the initial height b) Half the initial height

c) Three fourth initial height d) None of these

An object of mass m is tied to a string of length L and a variable horizontal force is applied on it which starts at
zero and gradually increases until the string makes an angel 8 with the vertical. Work done by the force F is
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) mgL(1-sin0) D mgL ) mgL(1-cosh) 9 mgL(1+cos )
273. A light inextensible string that goes over a smooth fixed pulley as shown in the figure connects two blocks of

masses 0.36 kg and 0.72 kg. Taking g=10m/ s, find the work done (in joules) by the string on the block of mass
0.36 kg during the first second after the system is released from rest

a) 6 Joule b) 5 joule <) 8 Joule d) 3 joule

274. A body of mass 2 kg moving with a velocity of 3m/sec collides head on with a body of mass 1kg moving in
opposite direction with a velocity of 4 m/sec. After collision, two bodies stick together and move with a common
velocity which in m/sec is equal to

) 1/4 b)1/3 ) 2/3 4 3/4

275. A particle of mass 100 g is thrown vertically upwards with a speed of 5m/s. The work done by the force of
gravity during the time the particle goes up is
a) _1.257 b)1.255 o057 4057

276. A neutron makes a head-on elastic collision with a stationary deuteron. The fractional energy loss of the neutron

in the collision is
a) 16/81 b) 8/9 c) 8/27 d) 2/3

277. Which among the following, is a form of energy
a) Light b) Pressure ¢) Momentum d) Power

278. A particle moves in a straight line with retardation proportional to its displacement. Its loss of KE for any
displacement X is proportional to

a) b) X2 ) X d) o

279. A smooth sphere of mass M moving with velocity U directly collides elastically with another sphere of mass m at
rest. After collision their final velocities are V' and Vv respectively. The value of V is

2u 2u
a) 2uM b) 2um c) o d) g
m M 1+M 1+F

280. A body of mass 2 kg is thrown up vertically with kinetic energy of 490 J. The height at which the kinetic energy

of the body becomes half of its original value is?
a) 50 m b) 12.25 m c) 25m d) 10 m

281. A body is moved along a straight line by machine delivering a constant power. The distance moved by the body in
time t is proportional to
a) (34 b) (32 ) R d) (12

282. A 2.0 kg block is dropped from a height of 40 cm onto a spring of spring constant k=1960 N m . Find the

maximum distance the spring is compressed
a) 0.080 m b) 0.20 m c) 0.40 m d) 0.10 m
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294,

295.

A body of mass m is rest. Another body of same mass moving with velocity v makes head on elastic collision with

the first body. After collision the first body starts to moves with velocity
a)v b) Remain at rest c) 2v d) Not predictable

A 0.5 kg ball is thrown up with an initial speed 14m s~ " and reaches a maximum height of 8 m. How much

energy is dissipate by air drag acting on the ball during the ascent?
a) 19.6J b)4.91] c) 10J d)9.87J

The height of the dam, in a hydroelectric power station is 10m. In order to generate 1 MW of electric power, the
mass of water (in kg/s) that must fall per second on the blades of the turbines

a) 10° b) 10° ) 10° d) 10*

The potential energy of a particle of mass 5 kg moving in the X—y plane is given by U :(— 7x+24 y) J, X and
Y being in metre. If the particle starts from rest from origin then speed of particle at t =2 s is

a) 5ms ' b) 0lms' ‘) 17.5ms " d) 10ms™"

A rod AB of mass 10 kg and length 4 m rests on a horizontal floor with end A fixed so as to rotate it in vertical

plane about perpendicular axis passing through A. If the work done on the rod is 100 J, the height to which the

end B be raised vertically above the floor is
a)1.5m b) 2.0 m c) 1.0m d)2.5m

In the non-relativistic regime, if the momentum, is increased by 100%, the percentage increase in kinetic energy is
a) 100 b) 200 c) 300 d) 400

A shell of mass 20 kg at rest explodes into two fragments whose masses are in the ratio 2 : 3. The smaller

fragment moves with a velocity of 6ms™". The kinetic energy of the larger fragment is
2) 967 b) 2167 ) 1447 d) 360 7

An a-particle of mass msuffers one dimensional elastic collision with a nucleus of unknown mass. After the
collision the a-particle is scattered directly backward losing 75 % of its kinetic energy .then the mass of the

nucleus is
a) m b)2m c)3m d)ém

A bomb of mass 30 kg at rest explodes into two pieces of masses 18 kg and 12kg.The velocity of 18 kg mass is

6m s_l,The kinetic energy of the other mass is
a)25617] b) 486 J c) 5247 d) 3247

When a 1.0 kg mass hangs attached to a spring of length 50 cm, the spring stretches by 2 cm. The mass is pulled
down until the length of the spring becomes 60 cm. What is the amount of elastic energy stored in the spring in
this condition, if g=10m/ s’

a) 1.5 joule b) 2.0 joule ) 2.5 joule 4) 3.0 joule

A man pushes a wall and falls to displace it. He does
a) Negative work b) Positive but not maximum work
c) No work at all d) Maximum work

A spherical ball of mass 20 kg is stationary at the top of a hill of height 100 m. It rolls down a smooth surface to
the ground, then climbs up another hill of height 30 m and height of 20 m above the ground. The velocity attained
by the ball is

a) 40ms ™" b) 20ms™ ‘) 10ms™' d) 10V30ms !

The potential energy of a certain spring when stretched through a distance S is 10 J. The amount of work (in

joule) that must be done on this spring to stretch it through additional distance S will be
a) 30 b) 40 c) 10 d) 20
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296. 1
A body of mass 3 kg acted upon by a constant force is displaced by S metre, given by relation S= 3 tz, where t is
in second. Work done by the force in 2 s
a) 8 ; b) 19, RN 43y
3 5 19 8

297. The force constant of a wire is k and that of another wire is 2 k. When both the wires are stretched through same
distance, then the work done

Q) . =2w?> b)w,=2w, Iw,=w, Dw,=05w,
298. Figure shows the F'-x graph. Where F is the force applied and X is the distance covered
F
0 ‘ X
1 2| |3] 4

10 T
51

-5 +

-10 v

By the body along a straight line path. Given that F is in newton and xin metre, what is the work done?
a) 107 b) 207 ) 307 4 407

299. A particle is released from a height h, At a certain height; its KE is two times its potential energy. Height and
speed of the particle at that instant are
h ——
a)h [2gh by h , [gh 9 &Jz_gh LI
3 3 3 3 3 3 3
300. A particle is placed at the origin and a force F =Kkx is acting on it (where K is positive constant). If U|0|=0, the

graph of U(X) versus X will be (where U is the potential energy function)

a) Uk b) UX) c) (x) d) Yk
X X X X

301. If momentum is increased by 20%, then kinetic energy increases by
a) 48% b) 44% c) 40% d) 36%

302. Two spherical bodies of the same mass M are moving with velocities Viand V,.These collide perfectly
inelastically , then the loss in kinetic energy is
1 2
1 1 —M|v,—v
a) _M(V1_V2) b) _M(Vi_vi) ) 4 ( ! 2)

5 7 d) 2M(vi—v§)

303. A person holds a bucket of weight 60 N. He walks 7m along the horizontal path and then climbs up a vertical

distance of 5 m. The work done by the man is
a)3007J b) 4207 c) 7207 d) None of these

304. A coolie 1.5 m tall raises a load of 80 kg in 2 s from the ground to his head and then walks a distance of 40 m in

another 2 s. The power developed by the coolie is [g=10ms ]
a) 0.2 kW b) 0.4 kW c) 0.6 kW d) 0.8 kW

305. A boy of mass 1 kg moves from point A(2m,3m,4m) to B(3m,2m,5m). During motion of body, a force

F =[2N ) i— ( 4N )} acts on it. The work done by the force on the particle displacement is
a) (2%—4}')] b)21J c) —27J d) None of these

306. A body of mass maccelerates uniformly from rest to V;is timet ;. The instantaneous power delivered to the body as
a function of time t is
2 2 2
a) mv,t b) mv;t ¢) mvit d) mvit
t t3 t, t,
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307. The bob A simple pendulum is released when the string makes an angle of 45 ° with the vertical. It hits another
bob B of the same material and same mass kept at rest on the table. If the collision is elastic

(o)
D
450

A
B

3) Both A and B rise to the same height b) Both A and B come to rest at B

) Both A and B move with the same velocity of A 4) A comes to rest and B moves with the velocity of A

308. An engine pumps water through a hose pipe. Water passes through the pipe and leaves it with a velocity of 2 m/s.
The mass per unit length of water in the pipe is 100 kg/m. What is the power of the engine

a) goo W b) 400 w ) 200w d) 100w

309. A ball of weight 0.1 kg coming with speed 30 m/s strikes with a bat and returns in opposite direction with speed
40m/ s, then the impulse is (Taking final velocity as positive)

3) —0.1x(40/-0.1 %(30) b) 0.1 x(40|—-0.1 x (—30)
) 0.1 x(40)+0.1 x (— 30) 4) 0.1 x(40/—0.1 x (20)

310. If the kinetic energy of a body is increased 2 times , its momentum will

a) Half b) Remain unchanged ) Be doubled d) increasey/2 times

311. 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

a) mg+(h+d)+%[<d2 b) mg(h+d)—%Kd2
‘) mg[h—d]—%Kd2 d)mg(h—d)+%Kd2

312. A wire of length L suspended vertically from a rigid support is made to suffer extension [ in its length by applying
a force F. The work is

a) F?l b) p; ) ) F d) gy

313. 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
a) 4Mg b) 2Mg Mg Mg
k k k 2k
314. A car manufacturer claims that his car can be accelerated from rest to a velocity of 10ms™ " in 5 s. If the total
mass of the car and its occupants is 1000 kg, then the average horse power developed by the engine is
a) 10° b) 10° ¢) 10° )8
746 746 746
315. A particle is acted upon by a force F'which varies with position Xas shown in figure. If the particle at Xx=0 has
kinetic energy of 25 J, then the kinetic energy of the particle at x=16m is
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a)45] b) 30J c) 701 d) 1357

316. A ball moving with velocity 2m/s. collides head on with another stationary ball of double the mass. If the
coefficient of restitution is 0.5, then their velocities (in m/s) after collision will be

a)o,?2 b) 0, 1 1,1 d)1,0.5

317.1f 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/s")
) 9.8m/s b) 19.6m/s ) 39.2m/s d) 98.0m/s

318. The potential energy function for the force between two atoms in a diatomic molecule is approximately given by
ja b . . o
ulx ) 2- & swhere a and b are constants and X is the distance between the atoms , If the dissociation energy of
X X

the molecule is D= { U|x=oo0|~ U atequitibrium |» D i
a) b” b) b’ ¢ b d) b°
2a 12a 4a 6a
319. A body at rest breaks into two pieces with unequal mass

a) Both of them have equal speeds

b) Both of them move along a same line with unequal speeds
¢) Sum of their momentum is non zero

d) They move along different lines with different speeds

320. A body of mass 2 kg moving with a velocity of 3m s~ 'collides head on with a body of mass 1 kg moving in
opposite direction with a velocity of 4 ms~ . After collision two bodies stick together and move with a common

velocity which in ms™ 'is equal to

a) 1 b) L 02 43
4 3 3 4
321. When a man increases his speed by 2 ms ™", he finds that his kinetic energy is doubled, the original speed of the
man is
a) 2(\/5_1),”5*1 b)2(\/§+1)m5*1 c) 45ms " d) None of these

322. A stone is dropped from the top of a tall tower. The ratio of the kinetic energy of the stone at the end of three

seconds to the increase in the kinetic energy of the stone during the next three seconds is
a)l:1 b)1:2 c)1:3 d)1:9

323. A mass of 10 g moving with a velocity of 100 cm/s strikes a pendulum bob of mass 10 g. The two masses stick
together. The maximum height reached by the system now is (g=10m/ %)

a) Zero b) 5 om ) 2.5em 4 1.25cm

324. The work done by a force acting on a body is as shown in the graph. The total work done in covering an initial
distance of 20m is
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—t—t—t+—+—+
5 10 15 20 25 30
S(in m) —

a) 225 b) 2007 ) 400 J 4 1757
325. A force of 5 N moves the particle through a distance of 10 m. If 25 J of work is performed, then the angle

between the force and the direction of motion is
a)oo b)900 C) 30° d)600

326. An electric pump is used to fill an overhead tank of capacity 9m> 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 (Take
g=10ms?)
a) 60 % b) 40 % c) 20 % d) 30 %

327. A particle is projected at 60  to the horizontal with a kinetic energy K. The kinetic energy at the highest point is

a) g b) Zero c) % d) g

328. Two identical mass Mmoving with velocities U;and U,collide perfectly inelastically. Find the loss in energy

a) m<u1_“§> b) %(ul_UZV ‘) %(“1_“2)2 d) (ul—u2)3

329. A particle of mass m moving with a velocity U makes an elastic one dimensional collision with a stationary
particle of mass m establishing a contact with it for extremely small time T'. Their force of contact increases from
zeroto F, linearly in time T /4, remains constant for a further time T/2 and decreases linearly from Fto zero in

further time T/4 as shown. The magnitude possessed by F is

F A
FO
I |
I |
I |
O 1/4 3T/4 T
a) mu b) 2mu ) 4mu d) 3mu
T T 3T 4T

330. Given below is a graph between a variable force (F ) (along y-axis) and the displacement (X ) (along x-axis) of a
particle in one dimension. The work done by the force in the displacement interval between Om and 30 m is

t ; x
Sm 10m 15m 20m 25m 30m
Displacement (X) —

a) 9757 b) 375 5 ) 400 J d) 300

331.1If velocity of a body is twice of previous velocity, then kinetic energy will become

a) 2 times b) 1 ) 4 times d) 1 times

5 times
332. The power of a pump, which can pump 200 kg of water to a height of 200 m in 10sec is (g=10m/s")

a) 40 kw b) g0 kw ) 400 kw d) 960 kW
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333.If a man speeds up by 1 ms ', his KE increase by 44%. His original speed in ms~ ' is
a) 1 b) 2 s d) 4

334.1f W, W, iy, represent the work done in moving a particle from A to B along three different paths 1, 2 and 3

respectively(as shown)in the gravitational field of a point mass m. Find the correct relation between W, W, AW;

B
m
[ ]
1A 2
A
a b — — c d
)w1>w2>w3 )Wl—W2—W3 ) W, <W,<w, )w2>w1>w3

335. A machine which is 75% efficient uses 12 J of energy in lifting up a 1 kg mass through a certain distance. The
mass is then allowed to fall through, that distance. The velocity of the ball at the end of its fall is

a) V24ms™! b) V32ms™ ) Vi8ms™ d)3msf1

336. 1 kg body explodes into three fragments. The ratio of their masses is 1:1:3. The fragments of same mass move

perpendicular to each other with speeds30 ms ", while the heavier part remains in the initial direction. The speed
of heavier part is

10 - _ - _ - _
2 ms 2 10v2ms™! ) 20V2ms ™! D 30V2ms ™!

337. Water falls from a height of 60 m at the rate of 15kg/s to operate a turbine. The losses due to frictional forces
are 10% of energy. How much power is generated by the turbine (g =10m/ 52)

a) 12.3kW b) 7 okw ) 8.1kW d) 10.2kw

338. In an inelastic collision
a) Only momentum is conserved b) Only kinetic energy is conserved
c) Neither momentum nor kinetic energy is conserved  d) Both momentum and kinetic energy are conserved

339. A ball is released from the top of a tower. The ratio of work done by force of gravity in first, Second and third

second of the motion of the ball is
a) 1:2:3 b) 1:4:9 c) 1:3:5 d) 1:5:3

340. If a particle is compelled to move on a given smooth plane curve under the action of given forces in the plane
?fo+yj, then

a)T:.c_ir::xdx+ydy b)fl_f.a;#%mvz

Y E . dr # xdx+ydy d)%mv2¢f(xdx+ydy)
341. Identify the false statement from the following

a) Work-energy theorem is not independent of Newton’s second law

b) Work-energy theorem holds in all inertial frames

c) Work done by friction over a closed path is zero

d) No potential energy can be associated with friction

342. Velocity-time graph of a particle of mass 2 kg moving in a straight line is as shown in figure. Work done by all
forces on the particle is
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343.

344.

345.

346.

347.

348.

349.

350.

351.

352.

20

(ms™)

—>4(s) 2
If the unit of force and length each be increased by four times, then the unit of energy is increased by
a) 16 times b) 8 times ) 2 times d) 4 times

A rod AB of mass 10kg and length 4 m rests on a horizontal floor with end A fixed so as to rotate it in vertical
plane about perpendicular axis passing through A. If the work done on the rod is 100 J, the height to which the
end B be raised vertically above the floor is

a) 15m b) 5 om J1.0m Ao 5m

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 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 straight line

From an automatic gun a man fires 360 bullet per minute with a speed of 360 km/hour. If each weighs 20 g, the
power of the gun is

a) 600 W b) 300w ) 150 W 4 75w
A motor of power Py is used to deliver water at a certain rate through a given horizontal pipe. To increase the rate

of flow of water through the same pipe n times, the power of the motor is increased to P;. The ratio of P; to Py is

A n:1 b) p2.q ) g 4 g

A U nucleus decays by emitting an alpha particle of speed vm s~ '. The recoil speed of the residual nucleus is
(inms™)

) _4v/234 b)y/a ) —4v/238 4 4v/238

A frictionless track ABCDE ends in a circular loop of radius R. A body slides down the track from point A
which is it @ height h=>5cm. Maximum value of R for the body to successfully complete the loop is

A D
1 R e
l E
B
a) 5¢m b) %Cm c) 1?Ocm d) 5 em

A ball of mass 2 kg and another of mass 4 kg are dropped together from a 60 feet tall building. After a tall of

30 feet each towards earth, their respective kinetic energies will be in the ratio of

a) \/511 b)1:4 C)1;2 d)li\/i

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

a) R b)t ) £312 d) ¢

A billiards player hits a stationary ball by an identical ball to pocket the target ball in a corner pocket that is at an
angle of 35 ° with respect to the direction of motion of the first ball. Assuming the collision as elastic and that
friction and rotational motion are not important, the angle made by the target ball with respect to the incoming
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ball is
a) 35° b) 50° C) 55 ° d) 60°

353. The force acting on a body moving along X-axis varies with the position of the particle as shown in the fig

A
F
x1 /\xZ
X
=
The body is in stable equilibrium at

a) y=x, b) x=x, ) Both X, and X, 9 Neither X, nor X,

354. A bullet of mas m moving with velocity V strikes a block of mass M at rest and gets embedded into it. The kinetic
energy of the composite block will be

_m_ ol M gl o (Mim) Al m

(m+M) 2 (m+M) 2 (M) 2 (m+M)

355. The machine gun fires 240 bullets per minute. If the mass of each bullet is 10 g and the velocity of the bullets is
600 ms~',the power (in KW)of the gun is
a) 43200 b) 432 c) 72 d)7.2

a) lm\/2><

356. The kinetic energy acquired by a body of mass m in travelling some distance S, starting from rest under the action
of a constant force, is directly proportional to
a) o b) ., ) m d) Jm

357. Two bodies of masses M; and M, have equal kinetic energies. If P; and P, are their respective momentum, then
ratio P;: P, is equal to
a) m, . m, b) m,.m, ) \/E\/Ez d)mimg

358. The blocks of mass m each are connected to a spring of spring constant K as shown in figure. The maximum
displacement in the block is

a)\/zmvz b)\/m_vz 9, mv’ @), [k
k k k mv’

359. Two solid rubber balls A and B having masses 200 and 400 g respectively are moving in opposite directions with

velocity of A equal to 0.3 m/s. After collision the two balls come to rest, then the velocity of B is
a) 0.15m/sec b) 1 5m/sec <) _0.15m/sec d) None of the above

360. A ball hits a vertical wall horizontally at 10 m/s bounces back at 10m/s

m m
a) There is no acceleration because 10 S 10 :2 0

b) There may be an acceleration because its initial direction is horizontal
c) There is an acceleration because there is a momentum change
d) Even though there is no change in momentum there is a change in direction. Hence it has an acceleration

361. The pointer reading v/s load graph for a spring balance is as given in the figure. The spring constant is

Load (kg) |
a) 0.1kg/cm b) 5kgcm ) 0.3kg/cm d) 1 kg/em

362. A body is moving with 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
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363.

364.

365.

366.

367.

368.

369.

370.

371.

a) v in forward direction b) 3V in forward direction

c) v in backward direction d) 3V in backward direction

A rope ladder with a length [ carrying a man with a mass m at its end is attached to the basket of balloon with a
mass M. The entire system is in equilibrium in the air. As the man climbs up the ladder into the balloon, the
balloon descends b y a height h. Then the potential energy of the man

2) Increase by mg(I—h) b) Increase bymgl

) Increases bymgh 9) Increases by mg(21—h]|
The force F acting on a particle moving in a straight line is shown in figure. What is the work done by the force
on the particle in the 1* meter of the trajectory

5 B

!

F
(in N)

O 1 23 4
F(inm) ™

a) 5 b) 107 ) 157 A5y

The upper half of an inclined plane with inclination & is perfectly smooth, while the lower half is rough. A body
starting from rest at the top will again come to rest at the bottom. If the coefficient of the friction for the lower
half is given by

a) 2sin ¢ b) 2 cos¢ ) 2tan ¢ 4) tan ¢

A car of mass 1250 kg is moving at 30m/s. Its engine delivers 30 kW while resistive force due to surface is
750 N. What max acceleration can be given in the car

a) L6 b) L /g2 ) L 1,
3 4 5 6

When two bodies collide elastically, then

a) Kinetic energy of the system alone is conserved

b) Only momentum is conserved

c) Both energy and momentum are conserved

d) Neither energy nor momentum is conserved

A chain of mass M is placed on a smooth table with 1/3 of its length L hanging over the edge. The work done in
pulling the chain back to the table is
a)y MglL b) MgL ) MglL dMglL
3 6 9 18
A spring, which is initially in its unstretched condition, is first stretched by a length X and then again by a further

length X.The work done in the first case is W;,and in the second case is W;. Then
Q) w,=w, b) w,=2w, ) w,=3w, Dw,=aw,

If reaction is R and coefficient of friction is{!, what is work done against friction in moving a body by distance d?

q—d;-

a) % b) 2 Rd ) yRd d) %

A 16 kg block moving on a frictionless horizontal surface with a velocity of 4 m/s compresses an ideal spring
and comes to rest. If the force constant of the spring be 100 N/m, then the spring is compressed by
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a)1.6m b)4 m c) 6.1m d)3.2m

372. A nucleus with mass number 220 initially at rest emits an @ — éparticle.If the Q value of the reaction is 5.5 MeV,

calculate the kinetic energy of the & — {particle
a) 4.4MeV b) 5.4MeV c) 5.6MeV d) 6.5MeV

373. An electric pump is used to fill an overhead talk of capacity 9m® kept at a height of 10 m above the ground. If the
pump takes 5 minutes to fill the tank by consuming 10 kW power the efficiency of the pump should be (Take

g=10ms ™)
a) 60% b) 40% c) 20% d) 30%

374. A body of mass 10Kkg is dropped to the ground from a height of 10 metres. The work done by the gravitational
force is (g=9.8m/s’)

a) _ 490 joules b) + 490 joules <) —980 joules 4) +980 joules

375. A body of mass 3 kg acted upon by a constant force is displaced by S metre, given by relationSZ% tz, where t is
in sgcond. Work done by the forlcg in 2 seconds is : ]
a)§J b)?J ) 57 d)gj

376. A body of mass M;collides elastically with another body of mass M,at rest .If the velocity of M, after collision
becomes 2/3 times its initial velocity, the ratio of their masses, is
a) 1:5 b) 5:1 c) 5:2 d) 2:5

377. For a system to follow the law of conservation of linear momentum during a collision , the condition is
Total external force acting on the system is zero.

Total external force acting on the system finite and time of collision is negligible.

Total internal force acting on the system is zero.
a) (1)only b) (2)only c) (3)only d) (1)and (2)

378. A cubical vessel of height 1 m is full of water. what is the amount of work done in pumping water out of the

vessel?(Take g=10m 5_2)
a) 12507 b) 5000 J c) 1000 J d) 2500 J

379. A bomb of mass 3.0 kg explodes in air into two pieces of masses 2.0 kg and 1.0 kg .The smaller mass goes at a

speed of 80 ms~ ' The total energy imparted to the two fragments is
a) 1.07kJ b) 2.14 kJ c)24KkJ d)4.8kJ

380. Stopping distance of a moving vehicle is directly proportional to
a) Square of the initial velocity b) Square of the initial acceleration
c) The initial velocity d) The initial acceleration

381. A particle moves along the x—axis from x¢ X; &6 X=X, under the action of a force given by F=2X . Then the work
done in the process is

a) Zero b) Xo— X <) 2 x,(x,— x) d) 2 x,(x,=x,)

382. Three identical spherical balls A, B and C are placed on a table as shown in the figure along a straight line. B and
C are at rest initially

O=ONG

The ball A and B head on with a speed of 10m s~ . Then after all collisions (assumed to be elastic) A and B are

brought to rest and C takes off with a velocity of
a) 5ms " b) 10ms™" ) 25ms ! d) 7.5ms™"
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383. The displacement X in metre of a particle of mass m kg moving in one dimension under the action of a force is
related to the time t in second by the equation t = V x+3, the work done by the force (in joule) in first six seconds
is
) 18m b) Zero ) 9m/2 4 36m

384. A body of mass 2 kg is projected at 20m s~ ' at an angle 60 ° above the horizontal. Power Due to the gravitational

force at its heights point is
a) 200 W b) 100V3 W c) 50 W d) Zero

385. The energy which an e " acquires when accelerated through a potential difference of 1 volt is called

a) 1 Joule b)1ev ) 1Erg 9 1 watt

386. A spring gun of spring constant 90 Nc¢m ™ 'is compressed 12 cm by a ball of mass 16 g. If the trigger is pulled, the
velocity of the ball is
a) 50ms " b) 9ms ™" ‘) 40ms ™" d) 90ms~'

387. A body of mass 0.1 kg moving with a velocity of 10m/s hits a spring (fixed at the other end) of force constant
1000 N/m and comes to rest after compressing the spring. The compression of the spring is
3) 0.01m b)0.1m ) 0.2m 49 0.5m

388. A body of mass 2Kg is projected at 20 m/s at an angle of 60 ° above the horizontal. Power on the block due to
the gravitational force at its highest point is
a) 200 W b) 1004/3W Jgow d) Zero

389. A body of mass m moving with a constant velocity V hits another body of the same mass moving with the same

velocity Vv but in the opposite direction and sticks to it. The velocity of the compound body after collision is
a) b) 5, c) Zero d) ,/»

390. If the kinetic energy of a body becomes four times of its initial value, then new momentum will
a) Becomes twice its initial value b) Become three times its initial value
c) Become four times its initial value d) Remains constant

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

a) v, in forward direction b) 3 v in forward direction

c) v, in backward direction d) 3 v in backward direction

392. A rubber ball is dropped from a height of 5 m on a planet, where the acceleration due to gravity is not known. On
bouncing it rises to 1.8 m. The ball loses its velocity on bouncing by a factor of
a) 16 b) 2 03 a9
25 5 5 25
393. A uniform chain of length L and mass M is lying on a smooth table and one third of its length is hanging

vertically down over the edge of the table. If g is acceleration due to gravity, the work required to pull the hanging
part on to the table is
a) MgL b) MgL/3 ) MgL/9 d) mgL/18

394. Four smooth steel balls of equal mass at rest are free to move along a straight line without friction. The first ball is
given a velocity of 0.4 m/s. It collides head on with the second elastically, the second one similarly with the third
and so on. The velocity of the last ball is

) 0.4mls b) g 2m/s ) 0.1mls d) 0.05m/s

395. A particle of a mass 0.1Kkg is subjected to a force which varies with distance as shown in fig. If it starts its journey
from rest at X=0, its velocity at x=12m is
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396.

397.

398.

399.

400.

401.

402.

403.

404.

405.

406.

F(N)
A

x (m)

0 4 8 12
) 0m/s D) 20v2m/s ) 2043m/s D 40m/s

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
a) 30 b) 40 c) 10 d) 20

A particle moves in a straight line with retardation proportional to its displacement. Its loss of kinetic energy for

any displacement Xis proportional to

a) X2 b) o A d) log, x

A gun of mass 20 kg has bullet of mass 0.1 kg in it. The gun is free to recoil 804 J of recoil energy are released on

firing the gun. The speed of bullet (m s_l) is

b) (2010 9 J@
804 2010

A neutron having mass of 1.67 X 10727kg and moving at 10°m/s collides with a deutron at rest and sticks to it. If

a) V804 x 2010 d)\/804><4><103

the mass of the deutron is 3.34 x 10>’ kg then the speed of the combination is
2) .56 x10°m/s P)2.98x10°m/s 9 333x10"m/s D5.01x10°m/s

A body of mass 5 kg is thrown vertically up with a kinetic energy of 490 J. The height at which the kinetic energy

of the body becomes half of the original value is
a) 12.5m b) 10m c) 2.5m d) 5m

A body of mass 4 kg is moving with momentum of 8 kg —m s ". A force of 0.2 N acts on it in the direction of

motion of the body for 10 s. The increase in KE in joule is
a) 10 b) 8.5 c) 4.5 d) 4

Two springs of spring constants 1500 Nm™ ' and 3000 Nm™ ' respectively are stretched with the same force. They
will have potential energy into ratio

a) 1:2 b) 2:1 c) 1:4 d) 4:1
A nucleus at rest splits into two nuclear parts having same density and radii in the ratio 1:2. Their velocities are in
the ratio
)2:1 b)4:1 ) 6:1 dg:1
The potential energy of a 1 kg particle free to move along the X-axis is given by

, 4 2
Vixl=| -2 |y

4 4

The total mechanical energy of the particle is 2J. Then, the maximum speed (in m/s) is
D2 ®) 1/V2 92 D32

Choose the incorrect statement

a) No work is done if the displacement is perpendicular to the direction of the applied force

b) If the angle between the force and displacement vectors is obtuse, then the work done is negative
c) Frictional force in non-conservative

d) All the central forces are non-conservative

Aforce F=A .VZ"' By +C acts on a body in the y-direction. The work done by this force during a displacement
from y=—adto y=ais
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a) 2Ad’ b) 2Ad’,
3 5 t2ca 3 2

407. A particle of mass m moving eastward with a speed V collides with another particle of the same mass moving

3 2
c) 2Aa +Ba +Ca d) None of these

northward with the same speed V. The two particles coalesce on collision. The new particle of mass 2 m will move
in the north-easterly direction with a velocity

a) /2 b)yy ) yi2 d)y

408. A bomb of mass 9kg explodes into 2 pieces of mass 3kg and 6Kkg. The velocity of mass 3kg is 1.6 m/s, the
K.E. of mass 6kg is
3847 REYN ) 1.92J 42927

409. A particle is dropped from a height h. A constant horizontal velocity is given to the particle. Taking g to be

constant every where, kinetic energy E of the particle w.r.t. time t is correctly shown in
a) ¢ b) € c) E d) e

- > - > - >
t g t t t

410. A quarter horse power motor runs at a speed of 6007. p.m. Assuming 40% efficiency the work done by the
motor in one rotation will be

a) 7 46J b) 74007 ) 7 46ergs D 7467

411. A particle of mass m moving with a velocity V makes a head on elastic collision with another particle of same
mass initially at rest. The velocity of first particle after the collision will be
a) v b) v ) oV d) Zero

412. A uniform chain of length 2m 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
3727 b)36J ) 1207 4) 12007

413. A body of mass M is moving with a uniform speed of 10 m/s on frictionless surface under the influence of two

forces F; and F,. The net power of the system is

a) 10F,F,M b)10(F,+F,|M ) (F +F,|M d) Zero

. A cord is used to lower vertically a block of mass M by a distance d with constant downward acceleration %
Work done by the cord on the block is
a) Mg% bJBMg% ) —BMQ% 4 Mgd

415. At high altitude, a body explodes at rest into two equal fragments with one fragment receiving horizontal velocity
of 10m/s. Time taken by the two radius vectors connecting point of explosion to fragments to make 90 ° is

a) 105 b) 45 s d) g

416. A spring of force constant 800 Nm ™" has an extension of 5 cm.The work done in extending it from 5 cm to 15 cm
is
a)16J] b) 8 J c) 32] d)241]

417. Two particles having position vectors r= (31 +5}') metres and I,= (— 5 1—3}) metres are moving with velocities

v, =(4f+3 }) m/ s and \72=(a 1+73) m/s. If they collide after 2 seconds, the value of ‘@’ is
a)2 b) 4 c) 6 d)8

418. Two balls at same temperature collide. What is conserved
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a) Temperature b) Velocity c) Kinetic energy d) Momentum

419. A body of mass 4 kg moving with velocity 12 m/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) »gg 1 ) 172.87 4 144

420. In which case does the potential energy decrease
a) On compressing a spring b) On stretching a spring
c) On moving a body against gravitational force d) On the rising of an air bubble in water

421. A ball is released from the top of a tower. The ratio of work done by force of gravity in first, second and third
second of the motion of the ball is

a) 1:2:3 b)1:4:9 ) 1:3:5 41:5:3

422. A rod AB of massM, length Lis lying on a horizontal frictionless surface. A particle of mass m travelling along
the surface hits the end A of the rod with a velocity Vin a direction perpendicular to AB.The collision is
completely elastic. After the collision ,the

m
Particle comes to rest. The ratio——Is

M

v
a) @ L’ b) Vo A d) ©L
9v; o’ L 9v,

423. Two masses of 1g and 4 g are moving with equal kinetic energies. The ratio of the magnitudes of their linear
momenta is

41 b) y2:1 ) 1:2 d1:16
424. Two bodies moving towards each other collide and move away in opposite directions. There is some rise in

temperature of bodies because a part of the kinetic energy is converted into
a) Heat energy b) Electrical energy ) Nuclear energy d) Mechanical energy

425. Two identical cylindrical vessels with their bases at same level each contains a liquid of density p. The height of
the liquid in vessel is Nyand that in the other vessel is N,. The area of either base is A. The work done by gravity
in equalizing the levels when the two vessels are connected, is

, | 1 1
) (h,—h,|gp b) (h,~h,|gAp ) SIh=h['gAp d)z(hl—hz)ngp

426. A block of mass 10 kg slides down a rough slope which is inclined at 45 ° to the horizontal. The coefficient of
sliding friction is 0.30. When the block has slide 5 m, the work done on the block by the force of friction is nearly

427. Two spheres A and B of masses M;and M, respectively collide. A is at rest initially and B is moving with velocity

\4
v along X-axis. After collision B has a velocity B in a direction perpendicular to the original direction. The mass

A moves after collision in the direction

) Same as that of B b) Opposite to that of B

) O=tan '(1/2) to the x-axis d) O=tan '(—1/2) to the x-axis

428. The momentum of a body increases by 20%. The percentage increase in its kinetic energy is
a) 20 b) 44 c) 66 d) 88

429. The graph between the resistive force F acting on a body and the distance covered by the body is shown in figure.
The mass of the body is 25kg and initial velocity is 2m/s. When the distance covered by the body is 4 m, its
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kinetic energy would be

N

|
|
I
0 1 2 B 4 x(m)

(uSMaNEA

) 50J b) 407 ) 20J D107
430. A body moving with velocity v has momentum and kinetic energy numerically equal. What is the value of v?
a) 2ms”" b) V2ms™! ) 1ms™ d) 02ms "'
431. The potential energy of a conservative system is given by V (x)=(x2—3 x) joule. Then its equilibrium position is
at
a) x=1.5m b) x=2m ) x=2.5m 4 x=3m

432.1f the K. E . of a body is increased by 300%, its momentum will increase by
a) 100% b) 150% ) J300% d) 175%

433. Consider a rubber ball freely falling from a height h=4.9 m onto a horizontal elastic plate. Assume that the
duration of collision is negligible and the collision with the plate is totally elastic.

Then the velocity as a function of time and the height as a function of time will be
v v

434. 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 instant just after the body is projected b) At the highest position of the body

c) At the instant just before the body hits the earth d) It remains constant all through

435. A stationary bomb explodes into two parts of masses in the ratio of 1:3 .If the heavier mass moves with a velocity
1

4ms ~, what is the velocity of lighter part?
a) 12ms " opposite , heavier mass b) 12 ms ‘in the direction of heavier mass
) 6 msflopposite {heavier mass d) 6 ms 'in the direction heavier mass

436. A ball of mass 2 kg and another of mass 4 kg are dropped together from a 60 ft tall building .After a fall of 30 ft

each towards earth ,their respective kinetic energies will be in the ratio of
a) \/E:l b) 1:4 c) 1:2 d) 1:\/5

437. A small roller coaster starts at point A with a speed Uon a curved track as shown in the figure.
The friction between the roller coaster and the track is negligible and it always remains in contact with the track.
The speed of roller coaster at point Don the track will be
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443.

444,

445,

C

D)

[}
[}
i
i h
Y D
12 1/2 \1/2
a) (u2+gh) b)(u2+2gh) ) (u2+4gh) 4y
In which of the following cases, can the work done increase the potential energy?
a) Both conservative and non-conservative forces b) Conservative force only
c) Non- conservative force only d) Neither conservative nor conservative forces

A particle of mass ‘M’ and charge ‘q’ is accelerated through a potential difference of <V’ volt. Its energy is

a) gy D) mqv <) (%)V d) rr?_V

A block(B) is attached to two unstretched springs S; A S, with springs constants k A4 k ,representively (see Fig.
I)The other ends are attached to identical supports M ; and M, not attached to the walls. The springs and supports
have negligible mass. There is no friction anywhere. The block B is displaced towards wall I by small distance

X (F ig IT ) and released. The block returns and moves a maximum distance y towards wall 2.Displacements X A y

are measured with respect to the equilibrium position of the block B The ratio % is

8 M, S5 B S My : i
e

2 Px 1

M; S, | 1B g M 4,

AW AW
e
a) 4 b) 2 0l dl
2 4

In an inelastic collision, what is conserved
a) Kinetic energy b) Momentum c) Both (a) and (b) d) Neither (a) nor (b)

A bullet of mass 10 g is fired horizontally with a velocity 1000 ms~ ' from a rifle situated at a height 50 m above
the ground. If the bullet reaches the ground with a velocity 500 ms™',the work done against air resistance in the

trajectory of the bullet is (2=10m s~ ¢,
a) 50057 b) 375517 c) 37507 d)17.57]

A body of mass m moving with velocity V collides head on another body of mass 2m which is initially at rest. The

ratio of KE of colliding body before and after collision body before and after collision will be
a) 1:1 b) 2:1 c) 4:1 d) 9:1

Two bodies A A B have masses 20 kg and 5 kg respectively .Each one is acted upon by a force of 4 kg-wt. If they

acquire the same kinetic energy in times & 4 and {, then the ration

tA .

—1S

lg

a) 1 b) 5 02 d) 5
2 5 6

Two bodies with kinetic energies in the ratio of 4 : 1 are moving with equal linear momentum. The ratio of their
masses is

a) 1.2 b) 1.9 4.1 d)1.4
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454,

455.

456.

457.

458.

459,

k
Two springs p and Q of force constants K p and kQ (kQ = ?p) are stretched by applying forces of equal magnitude.

If the energy stored in Q is E,then the energy stored inP is
a)E b) 2E o E d) E

8 2
Which of the following is a scalar quantity

a) Displacement b) Electric field ) Acceleration d) Work

A spring with spring constant k when stretched through 1 cm the potential energy is U.If it is stretched by 4

cm ,the potential energy will be
a) 4U b) 8U c) 16U d) 2U

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,

c) M, =M, d) Same for all values of M, and M,

What power must a sprinter, weighing 80 kg, develop from the start if he has to impart a velocity of 10ms™ " to
his body in 4 s?

a) 1 kW b) 2 kW c) 3kW d) 4 kW

To the free end of spring hanging from a rigid support, a block of mass m is hung and slowly allowed to come to
its equilibrium position. Then stretching in the spring is d. if the same block is attached to the same spring and
allowed to fall suddenly, the amount of stretching is (force constant ,k)

k 3k
A machine, which is 75% efficient, uses 12 J of energy in lifting up a 1 kg mass through a certain distance. The
mass is then allowed to fall through that distance. The velocity at the end of its fall is (in ms ')
2 24 b) 32 9 /18 D
A ball is projected vertically down with an initial velocity from a height of 20m onto a horizontal floor. During
the impact it loses 50% of its energy and rebounds to the same height. The initial velocity of its projection is

a) 20ms”" b) 15ms™" ) 10ms ' d)Sms_1
A man throws a piece of stone to a height of 12 m where it reaches with a speed of 12 ms . If he throws the

same stone such that it just reaches this height, the percentage of energy saved is nearly
a) 19% b) 38% c) 57% d) 76%

A particle moves in a straight line with retardation proportional to its displacement. Its loss of kinetic energy for
any displacement X is proportional to
a) X2 b) o )y d) log, x

A space craft of mass M and moving with velocity v suddenly breaks in two pieces of same mass m. After the
explosion one of the mass m becomes stationary. What is the velocity of the other part of craft?

a) _Mv b) V c) Mv d) M—mv
M—-m m m

The coefficient of restitution e for a perfectly inelastic collision is

a)l b) 0 ) » d _q

A force (4 i+ j -2 IA() N acting on a body maintains its velocity at (2 i+2 }'+ 3 IA() ms_'. The power exerted is

a) 4w b) 5y Jow d) gw

Power applied to particle varies with time as p= (3 ' —2t+1 ) W ,where t is in second. Find the change in its
kinetic energy between t=1s and t=4s
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464.

465.

466.

467.

468.

469.

a)32] b) 46 J c) 617 d) 1027

A ball of mass 0.2 kg rests on a vertical post of height 5m. A bullet of mass 0.01 kg, travelling with a velocity
V m/s in a horizontal direction, hits the centre of the ball. After the collision, the ball and bullet travel
independently. The ball hits the ground at a distance of 20 m and the bullet at a distance of 100 m from the foot

of the post. The initial velocity V' of the bullet is
V's

0 20 100

a) 250m/s b) 550/ 2m/s ) 400m/s d) 500m/s

The power of a water jet flowing through an orifice of radius r with velocity V is

a) Zero b) 5007 r’v’ ‘) 5007 r’v’ d) nrty

In an explosion a body breaks up into two pieces of unequal masses. In this
a) Both parts will have numerically equal momentum  b) Lighter part will have more momentum
c) Heavier part will have more momentum d) Both parts will have equal kinetic energy

A 3 kg body is dropped from the top of a tower of height 135 m. If g=10 ms_ >, then the kinetic energy of the

body after 3 s will be
a) 9507J b) 107J c) 11507 d) 1350J

A 5 kg stone of relative density 3 is resting at the bed of a lake. It is lifted through a height of 5 m in the lake. If

g=10 ms?, then the work done is
a) 500, b) 350 ) 750 4 d) Zero

A gun fires a bullet of mass 50 g with a velocity of 30 m sec” . Because of this the gun is pushed back with a
velocity of 1 msec™'. The mass of the gun is

a) 15kg b) 30kg ) 1.5kg 4 20kg

The work done in pulling up a block of wood weighing 2 kN for a length of 10m on a smooth plane inclined at an
angle of 15 ° with the horizontal is [sin 15 °=0.2588]

3) 4,36 kJ ) 517k ) 8.91kJ 4 9.82ks

A ball is dropped from a height of 20 cm. Ball rebounds to a height of 10 cm. What is the loss of energy?
a) 25% b) 75% c) 50% d) 100%

A particle, initially at rest on a frictionless horizontal surface, is acted upon by a horizontal force which is constant
in size and direction. A graph is plotted between the work done (W) on the particle, against the speed of the

particle, (V). If there are no other horizontal forces acting on the particle the graph would look like
a) w d w

> >
\ \

A simple pendulum is released from A as shown. If m and [ represent the mass of the bob and length of the

pendulum, the gain in kinetic energy at B is
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a) mgl b) mg! ORI )2
2 V2 2 ™Y 3 Y
470. When a spring is extended by 2 cm energy stored is 100 J. When extended by further 2 cm, the energy increases
by
a) 40017 b) 300J c) 2007J d) 100J

471. A wire is stretched under a force. If the wire suddenly snaps the temperature of the wire
a) Remains the same b) Decreases
c) Increases d) First decreases then increases

472. A 5kgbrick of 20 cm X 10 cm X 8 cm dimensionless lying on the largest base. It is now made to stand with

length vertical. If g=10ms ", then the amount of work done is
a)3] b)51J c)71] d)9J

473. A body of mass m having an initial velocity v, makes head on collision with a stationary body of mass M. After
the collision, the body of mass m comes to rest and only the body having mass M moves. This will happen only
when

A ms>iM b) m<iMm m=M d)m:%M

474.1f a man increase his speed by 2m/s, his K.E. is doubled, the original speed of the man is

a)(1+2\/§)m/s b) 4 m/s <) 12422m/s d)(2+\/§]m/s
475. A sphere of mass m, moving with velocity V, enters a hanging bag of sand and stops. If the mass of the bag is M
and it is raised by height h, then the velocity of the sphere was
a) M+m\/2—gh b)M@—gh _M_3gh d) ™15 gh
m m M+m M
476. An engineer claims to have made an engine delivering 10 KW power with fuel consumption of 1 gsf1 . The

calorific value of fuel is 2 kcal g~'. This claim is
a) Valid b) Invalid

c) Dependent o engine design d) Dependent on load

477. A body moves a distance of 10 m along a straight line under action of 5 N force. If work done is 25 J, then angle
between the force and direction of motion of the body will be

3) 75° b) g0 ) 45° 4 30°
478. A body of mass M, is moving with a velocity V. It collides with another stationary body of mass M,. They get

embedded. At the point of collision, the velocity of the system
a) Increases b) Decreases but does not become zero

¢) Remains same d) Become zero

479. A particle of mass m moving with horizontal speed 6 m/sec as shown in figure. If m<{( M than for one
dimensional elastic collision, the speed of lighter particle after collision will be

ul=6m/s u2=4m/s
O - @2
a) 2m/sec in original direction b) 2m/sec opposite to the original direction
) 4m/sec opposite to the original direction 4 4 m/sec in original direction
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480. Two identical blocks A and B, each of mass ‘m’ resting on smooth floor are connected by a light spring of natural
length L and spring constant K, with the spring at its natural length. A third identical block ‘C’ (mass M) moving
with a speed V along the line joining A and B collides with A. The maximum compression in the spring is
a) [ m b) |V . mv d) mv

"2k ™2k k 2Kk

481. When a spring is stretched by 2 cm, it stores 100 J of energy. If it is stretched further by 2 cm, the stored energy
will be increased by
) 1007 b) 2007 ) 3007 4) 400 5

482. A body of mass 5kg is placed at the origin, and can move only on the x-axis. A force of 10 N is acting on it in a
direction making an angle of 60 ° with the x-axis and displaces it along the x-axis by 4 metres. The work done by
the force is
257 b) 7257 ) 407 4207

483. A spherical ball of mass 20Kg is stationary at the top of a hill of height 100 m. It slides down a smooth surface to
the ground, then climbs up another hill of height 30 m and finally slides down to a horizontal base at a height of
20 m above the ground. The velocity attained by the ball is

) 10m/s b) 10/30m/s ) 40m/s d) 20m/s
484. A ball is dropped from height 10 m. Ball is embedded in sand 1 m and stops, then

a) Only momentum remains conserved b) Only kinetic energy remains conserved
¢) Both momentum and K.E. are conserved d) Neither K.E. nor momentum is conserved

485. A bob of mass m accelerates uniformly from rest to V; in time ;. As a function of t, the instantaneous power

delivered to the body is
K

Fow
2 2
a) mv,t b) mv,t c) mvit d) mv;t
tZ tl tl ti

486. An engine accelerates a car of mass 800 kg to a speed of 72 kmh™ . If the frictional force is 10 M per ton, the
power developed by the engine is
a) 10 kw b) 15 kW c) 20 kW d) 5 kW

487. A particle is acted upon by a force F which varies with position X as shown in the figure. If the particle at x=0
has kinetic energy of 25 J, then the kinetic energy of the particle at x=16m is

—_
]
|

T T T T I "
2 4 |68 1012 ﬂm r—=
(metre)

F (Newton) _,
vy
|

<

1
wn
|

—
o
]

a) 457 b) 30 ) 707 4 1357
488. A ball moves in a frictionless inclined table without slipping. The work done by the table surface on the ball is
a) Positive b) Negative c) Zero d) None of these

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

1S

a) 16J b) g s ) 3py d) 45

490. A body of mass M is dropped from a height h on a sand floor. If the body penetrates X cm into the sand, the
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501.

502.

average resistance offered by the sand to the body is

a)Mg(h) D mg

X

) Mgh+M gx d)Mg(l—g)

1+ﬁ
X

A body of mass 2 kg collides with a wall with speed 100 m/s and rebounds with same speed. If the time of
contact was 1/50 second, the force exerted on the wall is
A gN b) 5 x10* N an 410N
3
A body of mass 3 kg is under a force, which causes a displacement in it given by S :% (in m). Find the work

done by the force in first 2 seconds
) 2J b)38J 527 4247

If a long spring is stretched by 0.02m, its potential energy is U. If the spring is stretched by 0.1 m, then its
potential energy will be

a)% Dy 95y 425y
A body of mass M moves with velocity v and collides elastically with another body of mass m (M >>m) at rest ,

then the velocity of body of mass m is
a)v b) 2v c) v/2 d) zero

The potential energy of a body is given by, U = A — B x> (Where X is the displacement). The magnitude of force

acting on the particle is

a) Constant b) Proportional to X

) Proportional to x° d) Inversely proportional to X

A neutron moving with velocity v collides with a stationary o — particle.The velocity of the neutron after the
collision is
a) —3V b) 3v c) 2v d) =2v

5 5 5 5

A man, by working a hand pump fixed to a well, pumps out 10 m’> water in 1 s. If the water in the well is 10 m

below the ground level, then the work done by the man is ( g=10 ms_z)

a) 10% b) 10%] ) 10%) d) 10%
A bomb is kept stationary at a point. It suddenly explodes into two fragments of masses 1g and 3g. The total KE
of the fragments is 6.4 X 10%J. What is the KE of the smaller fragment?

D 5%10'J PY35x10%s 9 4.8x10'J Ds2x10's

A particle falls from a height h upon a fixed horizontal plane and rebounds. If e is the coefficient of restitution, the
total distance travelled before rebounding has stopped is

a) p 1+¢é° b) 1 1—¢° g h|1-¢’ 4 h[1+€
1-é° 1+¢’ 2| 1+¢€° 2\1-¢?

A rod of mass m and length lis made to stand at an angle of 60° with the vertical. Potential energy of the rod in

this position is
b) mgl ) mgl d) mgl
2 3 4
A bullet hits and gets embedded in a solid block resting on a horizontal frictionless table. What is conserved

a) mgl

a) Momentum and kinetic energy b) Kinetic energy alone
¢) Momentum alone d) Neither momentum nor kinetic energy

A lead ball strikes a wall and falls down, a tennis ball having the same mass and velocity strikes the wall and

bounces back. Check the correct statement
a) The momentum of the lead ball is greater than that of the tennis ball
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b) The lead ball suffers a greater change in momentum compared with the tennis ball
c) The tennis ball suffers a greater change in momentum as compared with the lead ball

d) Both suffer an equal change in momentum

503. A mass m slips along the wall of a semispherical surface of radius R. The velocity at the bottom of the surface is
m

R

-
i
i
i
i
i
i
i
i
i
i
i
i
i
i

a) \/R_g b) \/E ) 2\ nRg d) JnTﬂq

504. A body of mass m accelerates uniformly from rest to V; in time {;. As a function of time t, the instantaneous
power delivered to the body is
a) MVit b) mvit g mvit’ @) mvit
t, t, t, t:
505. A 10 kg mass moves along X-axis. Its acceleration as a function of its position is shown in the figure. What is the
total work done on the mass by the force as the mass moves from x=0 to x=8cm

2 §x 1072 joules b) 16 x 107 joules ) 4 %107 joules 41.6x107° joules
506. A bullet when fired at a target with velocity of 100 ms ™' penetrates 1 m into it. If the bullet is fired at a similar
target with a thickness 0.5m, then it will emerge from it with a velocity of

) 50/2m/s b) %m/s ) 50m/s 4 10m/s

507. Two springs A and B are stretched by applying forces of equal magnitudes at the four ends. If spring constant of
A is 2 times greater than that of spring B, and the energy stored in A is E, that in B is

a) E b) g Jg d) E
2 4
508. If a shell fired from a cannon, explodes in mid air, then
a) Its total kinetic energy increases b) Its total momentum increases

c) Its total momentum decreases d) None of these

509. A force of (5+3x)N acting on a body of mass 20 kg along the x-axis displaces it from x=2m to x=6m.The Work

done by the force is
a)207J b) 48] c) 6817 d)861J

510. A body falling from a height of 10 m rebounds from hard floor. If it loses 20% energy in the impact, then
coeflicient of restitution is

a) 0.89 b) 0.56 c) 0.23 d) 0.18
511. . . , 1 .
One man takes 1 minute to raise a box to a height of 1 m and another man takes 5 minute to do so. The energy of
the two is
a) Different b) Same
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c) Energy of the first is more d) Energy of the second is more

512. A body of mass 4 kg moving with velocity 12 ms ™" collides with another body of mass 6 kg at rest. If two bodies

stick together after collision, then the loss of kinetic energy of system is
a) Zero b) 288 ] c) 17281 d) 1447

513. Water is drawn from a well in a 5 kg drum of capacity 55 L by two ropes connected to the top of the drum. The

linear mass density of each rope is 0.5kg m~". The work done in lifting water to the ground from the surface of

water in the well 20 m below is [g=10m s °]

D 1.4x10*J bY15x10%s 9 9.8x10x6J D187

514. A body falls on a surface of coefficient of restitution 0.6 from a height of 1 m. Then the body rebounds to a height
of
) 0.6m b)0.4m ) 1m 4 0.36m

515. A ball is released from the top of a tower. The ratio of work done by force of gravity in 1* second,2™ second and

3" second of the motion of ball is
a)l1:2:3 b)1:4:16 c)1:3:5 d)1:9:25

516. A space craft of mass ‘M’ and moving with velocity ‘v’ suddenly breaks in two pieces of same mass m. After the
explosion one of the mass ‘M’ becomes stationary. What is the velocity of the other part of craft
a) My b), c) Mv d M—m
M—-—m m m
517. A ball is projected vertically upwards with a certain initial speed. Another ball of the same mass is projected at an
angle of 60 ° with the vertical with the same initial speed. At highest points of their journey, the ratio of their

1%

potential energies will be
11 b)2:1 ©)3:2 dg:1

518. An object of mass m is attached to light string which passes through a hollow tube. The object is set into rotation
in a horizontal circle of radius , I'; -If the string is pulled shortening the radius to ';,the ratio of new kinetic energy
to the original kinetic energy is

a) 2 )2 b)

ry

ﬁ)z 9n Ol
I I I
519. A neutron travelling with a velocity v and K.E. E collides perfectly elastically head on with the nucleus of an
atom of mass number A at rest. The fraction of total energy retained by neutron is
a) [A-1) b) [A+1) 9 (E) d) [A+1

2

A+1 A-1 A A
520. A mass m is attached to the end of a rod of length 1. The mass goes around a vertical circular path with the other

end hinged at the centre. What should be the minimum velocity of mass at the bottom of the circle, so that the
mass complete the circle?
2 Jagl b) 3gl 9 5gl D gl

521. The potential energy of a particle varies with distance X as shown in the graph.

The force acting on the particle is zero at
Ut

a) ¢ b) g <) Band C d) A and D

522. Which of the following graphs is correct between kinetic energy (E), potential energy (U) and height (h) from
the ground of the particle
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528.
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531

532.

533.

534.

a) 2 b) 12 A d 2

u E

U
E
> > > >
Height Height Height Height

Two trolleys of mass m and 3 m are connected by a spring. They were compressed and released once, they move
off in opposite direction and comes to rest after covering distances S; and S, respectively. Assuming the
coefficient of friction to be uniform, the ratio of distances S;:S, is
319 )1:3 3:1 dg:1
A stone of mass 2 kg is projected upward with KE of 98 J. The height at which the KE of the body becomes half

its original value, is given by (Take g=10ms )
a)5m b) 2.5m c) 1.5m d)0.5m

Two bodies of masses 0.1 kg and 0.4 kg move towards each other with the velocities 1 m/s and 0.1 m/s
respectively, After collision they stick together. In 10 sec the combined mass travels

a) 120m b)g.12m J12m d1om

The kinetic energy of a body of mass 3 kg and momentum 2 N5 is

a1y REY 2By D4y

A body of mass m is at rest. Another body of same mass moving with velocity V' makes head on elastic collision
with the first body. After collision the first body starts to move with velocity

a)y b) >y c) Remain at rest d) No predictable

Two bodies of masses m and 2 m have same momentum. Their respective kinetic energies E; and E, are in the
ratio

a)1:2 )2:1 1.2 d1:4

Two masses of 0.25kg each moves towards each other with speed 3ms ™ ' and 1ms ™" collide and stick together.
Find the final velocity

a) 0.5ms ' b)2msf1 ) 1ms' d) 0.25ms "

Two equal masses M; and M, moving along the same straight line with velocities +3m/s and —5m/s
respectively collide elastically. Their velocities after the collision will be respectively

a) + 4m/s for both D) _3m/sand+5m/s 9 —amisand +4m/s D —5m/sand +3m/s

A block of mass 5Kg is resting on a smooth surface. At what angle a force of 20 N be acted on the body so that it
will acquired a kinetic energy of 40 J after moving 4 m

3 30° b) 45° ) 60° 4 120°

A particle of mass 100 g is thrown vertically upwards with a speed of 5m s~ '.The work done by the force of
gravity during the time, the particle goes up is

) 057 b) _1.257 ) 1257 d 0573

A body of mass 5kg 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 5m/s b)5m/s ) 7.5m/s 4 10m/s

Two small particles of equal masses start moving in opposite directions from a point A in a horizontal circular
orbit. Their tangential velocities are VA2V respectively, as shown in the figure. Between collisions, the particles
move with constant speeds. After making how many elastic collisions, other than that at A,these two particles will
again reach The point A ?
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a) 4 b) 3 Q2 d)1

535. The diagrams represent the potential energy U of a function of the inter-atomic distance r. Which diagram

corresponds to stable molecules found in nature
a) U b) vt g Ui d) uf

> r > r > r > r

536. A ball whose kinetic energy is E, is projected at an angle 45 ° to the horizontal. The kinetic energy of the ball at
the highest point of its flight will be
a) b) E o E d) Zero
V2 2

537. When a force is applied on a moving body, its motion is retarded. Then the work done is
a) Positive b) Negative c) Zero d) Positive and negative

538. A force applied by an engine of a train of mass 2.05 x 10°kg changes its velocity from 5m/s to 25m/s in 5
minutes. The power of the engine is

a) 1.025 MW b) 5 05 MW ) 5 MW d) 6 Mw

539. If the kinetic energy of a body increases by 0.1 %, the percent increase of its momentum will be

) 0.05% ) 0.1% ) 1.0% 4 10%
540. A canon ball is fired with a velocity 200 m/sec at an angle of 60 ° with the horizontal. At the highest point of its

flight it explodes into 3 equal fragments, one going vertically upwards with a velocity 100 m/sec, the second one
falling vertically downwards with a velocity 100 m/sec. The third fragment will be moving with a velocity

) 100m/s in the horizontal direction
b) 300 m/s in the horizontal direction
<) 300m/s in a direction making an angle of 60 ° with the horizontal

4) 200m/s in a direction making an angle of 60 ° with the horizontal

541. A sphere collides with another sphere of identical mass. After collision, the two spheres move. The collision is
inelastic. Then the angle between the directions of the two spheres is
a) gp° b)go ) 45° 4) pifferent from 90 °

542. A 20 kg ball moving with a velocity 6ms~" collides with a 30 kg ball initially at rest .if both of them

coalesce ,then final velocity of the combined mass is
D ems! ) 5 ms ! ) 36ms" Do ams
543. A body is acted upon by a force, which is inversely proportional to the distance covered (X) The work done will

be proportional to

a) b) L. c) 2 d) None of these

544. A block of mass m at the end of the string is whirled round a vertical circle of radius r. The critical speed of the
block at the top of the swing is
12
a) | I b) 9 c) m d) (
g r rg

1/2

rg|
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550.

551.

552.

553.

554.

555.

556.

A particle of mass 2 kg starts moving in a straight line with an initial velocity of 2m s~ ' at a constant acceleration

of 2ms™°. Then rate of change of kinetic energy
a) Is four times the velocity at any moment

b) Is two times the displacement at any moment
c) Is four times the rate of change of velocity at any moment

d) Is constant through out

The velocity of 2 kg body is changed from (4 i+3 }) ms~". The work done on the body is
a)9lJ b)111] 1] d) Zero

A force acts on a 30 g particle in such a way that the position of the particle as a function of time is given by
x=3t—4t+t>, where x is in metres and t is in seconds. The work done during the first 4 seconds is

a) 5087 b) 450 mJs ) 190mJ d) 530 mJ

If a skater of weight 3kg has initial speed 32m/s and second one of weight 4 kg has 5m/s. After collision, they
have speed (couple) 5m/s. Then the loss in K.E. is
a) 48 J b) 96 J c) Zero d) None of these

The potential energy of a certain spring when stretched through a distance s is 10 J .The amount of work done (in

joule)that must be done on this spring to stretch it through an additional distance s, will be
a) 20 b) 10 c) 30 d) 40

A particle of mass m moving with velocity V strikes a simple pendulum of mass m and strikes to it. The
maximum height attained by the pendulum will be

2 2
a) Vo b) Vg 0, Yo d) Vo
8g ~ g 49
In a certain situation, F and S are not equal to zero but the work done is zero. From this, we conclude that
a) F and 3§ are in same direction b) F and § are in opposite direction
) F and § are at right angles d) F>3

A bomb of mass 3m kg explodes into two pieces of mass mkg and 2mKkg. If the velocity of m kg mass is 16 m/s
, the total kinetic energy released in the explosion is

a) 192 mJ b) 96 mJs <) 384 mJ d) 768 mJ

Identify the wrong statement

a) A body can have momentum without energy

b) A body can have energy without momentum

¢) The momentum is conserved in an elastic collision

d) Kinetic energy is not conserved in an inelastic collision

A body constrained to move in the y-direction is subjected to force F=2 i+15 }+ 6 k N. The work done by this

force in moving the body through a distance of 10 m along y-axis is
a) 1007J b) 150J c) 1207] d) 2007J

A bullet fired from a gun with a velocity of 10 ms~" goes through a bag full of straw. If the bullet loses half of its
kinetic energy in the bag, its velocity when it comes out of the bag will be

a) 7071.06ms": D) 707 ms ) 70.71ms"! 4 707.06ms™!

A block of mass 0.50 kg is moving with a speed of 2.00m s 'on a smooth surface. It strikes another mass of 1.00
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kg and then they move together as a single body .The energy loss during the collision is
a) 0.16J b) 1.00J c) 0.677] d)0.347

557. A river of salty water is flowing with a velocity 2 ms ™" If the density of the water is

1.2 g/cc, then the kinetic energy of each cubic metre of water is

a)24] b) 247J c) 2.4KJ d)4.8KJ
558. The slope of the kinetic energy versus position vector gives the rate of change of

a) Momentum b) Velocity c) Force d) Power

559. A bullet of mass 20 g and moving with 600 ms™ "' collides with a block of mass 4 kg hanging with the string. What
is velocity of bullet when it comes out of block if block rises to height 0.2 after collision?
D 200ms™ b) 150 ms ™! ) 400ms ™" D 300ms™

560. A mass of 50 kg is raised through a certain height by a machine whose efficiency is 90%, the energy is 5000 J. If

the mass is now released, its KE on hitting the ground shall be
a) 5000J b) 4500 J c) 400017 d) 5500 J

561. A block C of mass mis moving with velocity Vsand collides elastically with block Aof mass m and connected to

another block Bof mass 2 m through spring constant k.What is K if X, is compression of spring when velocity of
AAB is same ?

2 2 2 2
a) mv, b) mv, 9 Emvo d)gmvo
X, 2 x; 2 x: 3 x;

562. A force—time graph for a linear motion is shown in figure where the segments are circular. The linear momentum

gained between zero and 8 second is

a) —2 mnewton X second b) Zeronewton x second

<) 4 4 11 newton x second d) — 6 11 newton x second

563. A particle is released from a heightS. At certain height its kinetic energy is three times its potential energy. The
height and speed of the particle at that instant are respectively

a) S 395 b) S ¥39S q) S V3¢S d)S V3¢S
4° 2 4’ 2 2° 2 4° 2

564. A mass M is lowered with the help of a string by a distance h at a constant acceleration g/2. The work done by
the string will be
a) Mgh b) —Mgh c) 3M gh d) —3Mgh
2 2 2 2
565. Statement I Two particles moving in the same direction do not lose all their energy in a completely inelastic
collision.

Statement II Principle of conservation of momentum holds true for all kinds of collisions.
a) Statement I is true, statement II is true, statement II is b) Statement I is true Statement 11 is true, Statement II is

the correct explanation of statement I. not correct explanation of statement 1.
c) Statement I is false, Statement II is true. d) Statement I is true, Statement II is false.

566. A ball hits the floor and rebounds after inelastic collision. In this case
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567.

568.

569.

570.

571.

572.

573.

574.

575.

576.

a) The momentum of the ball just after the collision is the same as that just before the collision
b) The mechanical energy of the ball remains the same in the collision

c) The total momentum of the ball and the earth is conserved

d) The total energy of the ball and the earth is conserved

Which of the following statements is wrong?

a) KE of a body is independent of the direction of motion

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

c) If two protons are brought towards each other the PE of the system decreases.

d) A body cannot have energy without momentum.

An elastic string of unstretched length L and force constant K is stretched by a small length X. It is further
stretched by another small length y. The work done in the second stretching is

a) %kyz b)%k(xz+y2> c) %k(x+y)2 d)%ky(wa)

A shell of mass m moving with velocity v suddenly breaks into 2 pieces. The part having mass m/4 remains
stationary. The velocity of the other shell will be

a b N d) 4
)y Joy ) 2V ) 3V
A one kilowatt motor is used to pump water from a well 10 m deep. The quantity of water pumped out per second
is nearly
a) 1 kg b) 10 kg c) 100 kg d) 1000 kg

The area under the displacement-force curve gives
a) Distance travelled b) Total force ¢) Momentum d) Work done

A billiard ball moving with a speed of 5m/s collides with an identical ball originally at rest. If the first ball stops
after collision, then the second ball will move forward with a speed of
a) 10ms™" b) 5ms”" ‘) 25ms" d) 1.0ms™'

Two balls of masses 2 g and 6 g are moving with KE in the ratio of 3:1. What is the ratio of their linear momenta?
a) 1:1 b) 2:1 c) 1:2 d) None of these

The energy required to accelerate a car from rest to 10m s~ is E. What energy will be required to accelerate the
car from 10ms™~ ' t0 20ms ™ '?

AE b)3E 5E d7E

A shell of mass 200 gm is ejected from a gun of mass 4 kg by an explosion that generates 1.05kg of energy. The
initial velocity of the shell is

D 40ms! ®) 120m™ 9 100ms ™" Dgoms

Two small particles of equal masses start moving in opposite directions from a point A in a horizontal circular
orbit. Their tangential velocities are vV and 2 v, respectively, as shown in the figure. Between collisions, the

particles move with constant speeds. After making how many elastic collisions, other than that at A, these two

particles will again reach the point A
A
2v
N
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a) 4 b) 3 c)2 d)1

577. The work done in dragging a stone of mass 100 kg up an inclined plane 1 in 100 through a distance of 10 m is

(take g=9.8ms )
a) Zero b) 980 J c) 980017J d)ogJ

578. A bullet of mass 0.05kg moving with a speed of 80 m s~ enters a wooden block and is stopped after a distance
of 0.40 m. The average resistive force exerted by the block on the bullet is

a) 300 N b) oo N ) 400 N d) 40N

579. A spring with spring constant k is extended from X=0¢ X=X, The work done will be

a) KX b)%KXi ) 2K X d)2KX1

580. Given that the position of the body in metre is a function of time as follows
x=2t"+5t+4
The mass of the body is 2 kg. What is the increase in its kinetic energy one second after the start of motion?
a) 16817 b) 169 1] c) 32J] d) 1447

581. The kinetic energy of a body is increased by 300%. What is the percentage increase in the momentum of the
body?
a) 50% b) 100% c) 150% d) 200%

582. Two bodies A and B have masses 2 kg and 5Kkg respectively. Each one is acted upon by a force of 4 kgwt. If

la
they acquire the same kinetic energy in times ¢ 4 and {3, then the ratio — is
B

a) 1l b) 2 02 d) 2
2 5 6
583. A lorry and a car moving with the same K.E. are brought to rest by applying the same retarding force, then
a) Lorry will come to rest in a shorter distance b) Car will come to rest in a shorter distance
c) Both come to rest in a same distance d) None of the above

584. A ball is allowed to fall from a height of 10 m. If there is 40% loss of energy due to impact, then after one impact
ball will go up to

) 10m D) gm Y 4am 4 6m

585. A body of mass 10Kkg at rest is acted upon simultaneously by two forces 4 N and 3 N at right angles to each
other. The kinetic energy of the body at the end of 10sec is
) 100J b) 3007 ) 50J 4 1257

586. The force constant of a weightless spring is 16 N/m. A body of mass 1.0 kg suspended from it is pulled down
through 5 cm and then released. The maximum kinetic energy of the system (spring + body) will be
3 x1077 Y4 x102s ) gx107%J D16x1077

587. The force required to stretch a spring varies with the distance as shown in the figure. If the experiment is
performed with above spring of half length, the line OA will

A

A
>
o X
a) Shift towards F-axis b) Shift towards X-axis
c) Remain as it is d) Become double in length
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588. An intense stream of water of cross-sectional area A strikes a wall at an angle 0 with the normal to the wall and
returns back elastically. If the density of water is p and its velocity is V, then the force exerted in the wall will be

a) 2 Avp cos B b)Zszpcose ) 2AV’p d)ZAVP

589. Four particles given, have same momentum. Which has maximum Kinetic energy

a) Proton b) Electron ¢) Deutron 4 . particles

590. The energy associated with one gram of mass is

Vgx107J PYgx107%s 9 9x10%) Dgx10y

591. Natural length of a spring is 60 cm, and its spring constant is 4000 N /m. A mass of 20kg is hung from it. The
extension produced in the spring is, (Take g=9.8m/ s
) 49cm b) 0.49 cm ) 9.4cm 4 0.94 cm

592. An ice cream has a marked value of 700 kcal. How many kilowatt - hour of energy will it deliver to the body as it
is digested
a) 0.81kW h 5) 0.90kw h ) 1.11kWh 4 0.71kwh

593. A 50g bullet moving with a velocity of 10ms ™' gets embeded into a 950g stationary body. The loss in KE of the

system will be
a) 95% b) 100% ) 5% d) 50%

594. Consider elastic collision of a particle of mass m moving with a velocity U with another particle of the same mass
at rest. After the collision the projectile and the struck particle move in directions making angles 6, and 6,
respectively with the initial direction of motion. The sum of the angles 0,+0,, is
a) 45° b)gp° ) 135° ) 180°

595. A shell is fired from a cannon with velocity vm/sec at an angle 0 with the horizontal direction. At the highest
point in its path it explodes into two pieces of equal mass. One of the pieces retraces its path to the cannon and the

2) 3y cosh b) 5y cosh c) %vcose d) gvcow

596. A force F=—K (yi+x j) (where K is a positive constant) acts on a particle moving in the Xy-plane. Starting

speed in m/se c of the other piece immediately after the explosion is

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 particles is

a) —2Kd’ b)ZKa2 ) -Kd’ d)Ka2
597. A stationary particle explodes into two particle of masses M; and M, which move in opposite directions with

velocities V; and V,. The ratio of their kinetic energies E 1/ E,is

Q) m,/m, b) 1 ) m,v,/m,v, D m,/m,
598. . o . g . .
A bucket tied to a string is lowered at a constant acceleration of e If the mass of the bucket is m and is lowered
by a distance d, the work done by the string will be
a) mgd D) =3 g4 ) =% mgd )44
4 4 3 3
599. Xt X

J . The total

The potential energy of a 1 kg particle free to move along the x-axis is given by V x|= 1
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mechanical energy of particle is 2 J. Then, the maximum speed (() msfl) is
3 3742 b) 2 Y 11v2 d)2

600. A mass of 100 g strikes the wall with speed 5m/s at an angle as shown in figure and it rebounds with the same
speed. If the contact time is 2 x 10> sec, what is the force applied on the mass by the wall

100 g
a) 9503 N to right b) 250 N to right ) 2503 N to left 4) 250 NV o left

601. Two masses M, and Mg moving with velocities V4 and Vp in opposite directions collide elastically. After that the
masses M, and Mg move with velocity Vg and V, respectively. The ratio (M A/ mpg) is

a) 1 b) Ya~"Vs

Va+vg

602. An open knife edge of mass ‘m’ is dropped from a height h’ on a wooden floor. If the blade penetrates upto the

c) (ma+mg)/m, d) v v,

depth ‘d’ into the wood, the average resistance offered by the wood edge is

) mg b) mg(l —g

2

C) mg d) 1+—

d
603. A ball dropped from a height of 2m rebounds to a height of 1.5m after hitting the ground. Then the percentage

of energy lost is
a) 25 b) 30 c) 50 d) 100

mg

h
1_
T

604. A body of mass 50Kg is projected vertically upwards with velocity of 100 m/sec. 5 seconds after this body
breaks into 20kg and 30 kg. If 20 kg piece travels upwards with 150 m/sec, then the velocity of the block will
be

a) 15m/sec downwards b) 15m/sec upwards

%) 51 m/sec downwards 4 51 m/sec upwards

605. The kinetic energy possessed by a body of mass m moving with a velocity V is equal to 1/2 mv*, provided
a) The body moves with velocities comparable to that of light
b) The body moves with velocities negligible compared to the speed of light
c) The body moves with velocities greater than that of light

d) None of the above statement is corrects
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6.WORK ENERGY AND POWER
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6.WORK ENERGY AND POWER

: HINTS AND SOLUTIONS :

1 (b) 7 (c)
otal mgh+%mv2 t:\/(Z_h
p— lotalenergy _ g
t 1 t The second impact occurs after an additional times
10><10><20+§><10><10><10 62+2h, g
& . [2h
1 -2 e\/—
(2000+500=2500W g
L2.5kW The third impact occurs after an additional time
62+2hy g
2 (d) Sh
Clearly, 80% energy is retained after impact (2¢€ \/ ?
h= < 10=8m . [gh
100 Lety—
g
3 (b)
8
_dx_d (). @
V= @ a3l t By definition
When t =0, then v=0, when t =2, then v=4m/s 9 (a)
Work done in first two second = change in KE p= F. S_ (2;’+3}'+4l§).(3%+4}'+5f<) _ 38 —95)
vv:%mh4%4mﬂ:%x2x16:1af t 4 4
10 (b)
4 () AU=mgh=20x%9.8x0.5=98J

As truck is moving on an incline plane therefore only ©
11 (c

component of weight (mg sin 9) will oppose the
Given ,t1=105 ,t2:20,W1:W2

upward motion

Power { force x velocity=mgsin 6 x v powerd work done
1 30 x5 time
(30000 X 10 x [ —|% =25kW
(100) 18 or D1/t
P2 walt
> (b py_t, 2
m,—m u T T
=2k Y et T P T p, t 1
m, d and v, m,m, u, 7 [Given]
12 (d)
i m,=1.2k
By solving we get I, J Coefficient of restitution is given by
6 (o) o= relative velocity of seperation
p= m relative velocity of approach
We have

or p« \/E[ E, is given to be constant]

P /ﬁ:\ﬁzl &=y
P, \m, V472
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13

14

15

17

18

relative velocity of seperation
relative velocity of approach
€;_3_6_1
Given ,—1=—=>—2 =—
e, 1 e 3

. | relative velocity of seperation
"\ relative velocity of approach

And 82:(

2

1
==x

2 3

1_1
276

relative velocity of approach
relative velocity of seperation

:E
1

2

()
h=500m, ¥ =2000kg s
dt
t t(J—Xd—m
power outpu 100 dt g

C%XZOOOxlOXSOOW

8x10°W =8 MW

(c)
[ Fdt=np

1 1 9
=5 x4x3-2x15x2=p;~0=p;=6-15="

2
_p _ 81 | _
K.E=f =" _-K.E.=506J
2m 4x2x2’

(b)

When ball falls vertically downward from height h,its
velocity V; ZM

And its velocity after collision V’z:\/m

Change in momentum

A ﬁ:m(§2_§1) =m (\/M"'\/M)

[Because V; and V, are opposite in direction]
(b)

Kinetic energy E :i = =
2m

(b)

Here k:%mVZZG 52

~mv’=2as’
Differentiating w.r.t. time ¢

2mv§—¥:4as%=4asv,m%=2as

This is the tangential force, F,=2as
2 2
mv- _2as

Centripetal force F .= R - R

19

20

21

22

.". Force acting on the particle

F:\/Ff+F§:\/(2as)2+

2 _
2—25) :2c15\/1+52/R2

(<)

The relation between linear momentum and kinetic
energy is

p2:2mk ..()

But linear momentum is increased by 50%, then

_150
P=700?

_3
p 2P

Hence, p°=2mk’

3

2
Or (Ep) =2mk'

Or

9
Zp2=2 mk' (i)

On putting the value of p2 from Eq. (i) in Eq. (ii)
9« 2mk=2mk"’
4

9
Oerzk

So, the increase in kinetic energy is

AK=2k—k=2k
4 4

Hence, percent increase in kinetic energy

(5/4)K
K

6 x100%

&%X100%2125%

(a)

m=0.3 x 10° kg, F=0.5x 10°N, s=3m,v="
Work doneé F X s

This work becomes the kinetic energy of the ship

.'.lmvzzFXs
2

1

2 2Fs:2><0.5><105><3

orv = - 03 x10° or v=0.1ms
(d)
P:mgh

t

Pt _ 200x 60

=—=—"——-=1200L

gh 10x10

(d)

Question is somewhat based on approximations.
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Let mass of athlete is 65 kg.

Approx velocity is 10 ms™ '

So. KE:65X72100:3750 J

So, option(d) is most probable answer.

23

24

25

26

27

)
P2

w=—
2k
If both springs are stretched by same force then
wx—,
k
Ask,>k,therefore,W ,<w,

L.e., more work is done in case of second spring.

()
a= Net pulling force
Total mass

0.72+0.36 3

szlatzzl g 11
2 213

i 0.72g—0.36g _ g

)2

:g
6

T—0.36 g:0.36a:0.36%

~T=048¢
Now,w ;= TS cos 0 °|on 0.36 kg mass|

410.48 g)(%)(1)=0-08 (g°)

$0.08(107°=8J

__\.\_
]

(@)

Volume of water to raise
$223801=22380 10 ’m’
p=mgh_Vpgh_ . _Vpgh

t t p
_22380x10°x10°x10%x10 __ .
t= =5min

10 x 746

(d)
Change in momentum
{mv,—mv,=—mv—mv=—2mv

(b)
Work done = area under F-x graph
= area of rectangle ABCD + area of rectangle LCEF
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28

29

+ area of rectangle GFIH + area of triangle IJK

i[2—1)%x(10-0]+(3-2)(5—0]

+(4—3)(—5—o)+%(5—4)(10—0):151

(@)
The relation between kinetic energy(K)and

momentum p is given by
2

K="P_
2m

Given, m;=1g=1x10"kg=0.001kg,
m,=4g=4x10""kg=0.004kg,
K=K,

2 2
P _ P>
m, 2m,

2
op Pi,[Mi_ /0.001 _1
p, \m, 10.004 2
(d)

Velocity at B when dropped from A
where AC=s

v2:u2+2g(s—x) (1)

ie

v’=2gls—x] ....(i)
Potential energy at B=m gx
.. Kinetic energy ¢ 3 X potential energy

%mXZg(s—x):BXmgx
or [s—x]=3x
or sS=4x or X:%
From Eq. (1)
v’=2g(s—x)
. S
2 =
8 g(s 4)

2gx3s_3gs

Q

I8

4
R _ |29s
X P and V—\/ 5

N ’

31

32

33

34

35

36

» A

B 1 KE=3PE

|

()
Impulse = change in momentum &2 mv
$2%0.06x4=0.48kgm/s

(b)

Here : Energy of one apple (21 KJ=21x10J
Efficiency of the boy (28 %=0.28

Mass of the boy m=40kg

Here the actual energy consumed by the boy is given

by as
0.28 x21000=5880J .....(i)
And the energy consumed by the boy in climbing h
meter height is given by
tmgh=40%x9.8xh .. (i)
Equating equations (i) and (ii) we get
40 x 9.8 x h=5880

_ 5880

~40%9.8

(d)
As the speed of mass is uniform hence, net power
will be zero.

(b)
1 2
Wl—EkX X;

=15m

c% x5x10°x(5x 1072'=6.25J

1
WZZE k(X1+X2)2

z,% x5x10%(5x107%+5 x 10 2[’=25J
Net work done =W,— W, =25—-6.25
(18.75J=18.75N—m

(d)
m=10 x 0.8 kg = 8 kg, h=5m
_mgh
t
. 8x10x5
67
10

)

Work done = Gain in potential energy

p

=40W
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37

38

39

40

41

42

43

Area under curve {mg h

=>%><11x 100=5%x10xh=h=11m

(d)
1
U :E kx* Tf x becomes 5 times then energy will

becomes 25 timesi.e. 4 x25=100J
(9

The momentum of the two-particle system, at t =0 is
P.=m,v,+m,v,

Collision between the two does not affect the total
momentum of the system

A constant external force (ml +m 2)g acts on the

system

The impulse given by this force, in time t =0 to
t=2t,

is [m,+m,|g = 2t

..Change in momentum in this interval

C|m1§ '1+m2§'2_(m1§1+m2{;2)|:2(m1+m2)gt0

(©
Potential energy of a body ¢75% of 12J
9
h=9J=h=—-—=09
" 1x10
Now when this mass allow to fall then it acquire
velocity
v=v2gh=y2x10x0.9=+18m/s
(d)

By the conservation of momentum
40 x 10+(40|x (—7)=80 x v
=v=1.5m/s

(c)
p="19N _ 10 10° == 20024010 _g
t 10x10
(a)
mi1=M m2=m
@— -0 @—-o—
ul=u u2=0 vl=v v2=u
Before collision After collision
m,—m,
From the formulae v, = u,
I’n1 +m2
W V= M—-—m u
€&V Mam
(a)

Let mass A moves with velocity v and collides

44

inelastically with mass B, which is at rest

A3
4

At rest

According to problem mass A moves in a
perpendicular direction and let the mass B moves at
angle 0 with the horizontal with velocity v

Initial horizontal momentum of system

(before collision) -mv — ....(1)

Final horizontal momentum of system

(after collision) 6mV cos @ ... .(ii)

From the conservation of horizontal linear
momentum

mv=mV cos@=v=V cosO ...(ii)
Initial vertical momentum of system (before
collision) is zero

. . myv .
Final vertical momentum of system E —mV sinf

From the conservation of vertical linear momentum
mv . v .
—-—mV sin6=0 =>E=Vsm 0 .. .(iv)

V3

By solving (iii) and (iv)
2
v2+V§:V2(sin29+c0529)

4v: 2
5—=V'=2V=—vy
V3
(c)

Let the thickness of one plank be S

V= Et.l'
u 20
—> —
e
—f5
14

If bullet enters with velocity U then it leaves with

velocity
u 19
v=lu——|=—u
20/ 20
From v’=u’—2as
19 V., 400 _ v’
=—u|=u-2as=—=—
20 39 2as

Now if the n planks are arranged just to stop the
bullet then again from
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45

46

47

48

49

2 2
vi=u"—2as

u v=0
— P—
od
:E:I'JI
le— ns —>f
0=u’—2ans
= U _ 400
2as 39
=n=10.25

As the planks are more than 10 so we can consider
n=11

(d)
p_—dU

Ix =dU=—F dx

X 2 4
=>U:—_f (—Kx+ax3)dx:k—x—a—x

0 2 4
.. We get U=0at x=0 and x=+/2k/a
And also U = negative for x>v2k/a
So F=0at x=0

i.e.slope of U—x graph is zero at x=0
(b)
Vi
Here a,.=—=k"rt" v=krt
r
s.v=krt
dv _d(krt) _
dt dt

The work done by centripetal force will be zero

The integral acceleration is a,=

So power is delivered to the particle by only
tangential force which acts in the same direction of
instantaneous velocity

-.Power=F ,v=m akrt=mlkr|[krt|=mk’r’t

)

3
10

-3
=—FsvVW=——
w sVW 10 mgs
-3

or W:1_0 x200x10J=—600J
(a)

Work done by the net force = change in kinetic
energy of the particle

)

50

51

52

53

54

55

1 1
U:EK(xi—xf):U:EK(32—0)=>U:4.5K

(b)

Work done is given by

F-s=(2i+4]|-(3j+5k)

=12j

Now, power= W.OTk :EZGW
time 2

(b)

Kinetic energy acquired by the body

= Force applied on it X distance covered by the body
K.E.(Fxd

If F and d both are same then K. E. acquired by the
body will be same

(b)

W2=%k(x1+x2)2

z,%xs x10°(5x 107245 x 1072 =25 J

Net work done ¢ W,—W
$25—6.25=18.75J=18.75N —m

(b)
Minimum force m gsin 6, so, minimum power is
given by
P=mgsinOvor v=L.
mgsin 0
_ 9000 x 2 m
1200 x 10x 1

415 ><1—58:54kmh1

1

_1 —
or V s =15ms

(d)

From law of conservation of linear momentum
Total final momentum =Total initial momentum
m,v,+m,v,=0

Here, m;=m,

So, Vi=—V,

So, both parts will move with same speed in opposite
directions.

(9
vl v2
¥
E1 E2
As the momentum of both fragments are equal
therefore
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56

57

58

60

61

E,_m_3

—=—=—j.e,E=3E, ..

E, m 1 1 2 (1)

According to problem E,+E,=6.4 x 10%J .. (i)
By solving equation (i) and (ii), we get

E,=4.8x10"J and E,=1.6x 10*J

(9
From the diagram
F—R=ma
—>
> F
RE——
(F=R+ma
Or Rate of doing work=power
=Fv
=(R+ma)-v
(9
P, m t
PZm—gh=>—1=—l><—2 [As h={ constant]
t P, m, t,
P60 1111
P, 50 12 10
(b)
. Work done _ Increase€K .E.
Power ¢ - = ;
time time
%mvz %X103X(15)2
pP= . = =22500W
©
BT T T T
) R N I A
z 72 R e e B b N
5 X—l—+ 4 —1— + Y\~
U R \
0 5 10 15 20 25 30 35 40

Displacement (m)
Work done = (Shaded area under the graph between
x=0tox=35m(=287.5J

(©
From work-energy theorem
AKE=W,,

or K,—K,=[ Pd

2
or %mvzzlg(%tz)dt
3 2
vi=|—
2 0
v=2ms "

62

63

64

65

66

67

68

69

(b)

P=+2mE if E are equal then P «v'm

[.e., heavier body will possess greater momentum
(b)

v=36km/h=10m/s

By law of conservation of momentum

2x10=[2+3|]V=V=4m/s

Loss on K.E. C% x2 X(lO]z—% x5x(4°=60J

(d)

) p. 2
E:L=‘»E2:E1 —2 :El 2_P

2m P, p
=FE,=4E,=E +3E,=E+300% of E
(d)
HCI‘CkZE: 10 _3:104N/m

X 1x10

W:lkXZle1o4x(40x10‘3]2:8l

2 2
(b)

Given m= 5g = 0.005kg, h=19.5m,
x:50cm:0.5m,v:10msil,g:10msf2

The change in mechanical energy

AU:mg[h+x)+%mv2

£0.005 x 10| 19.5+o.5)+% x 0.005 (102

=0.005 %10 x 20+% x(0.005 %100

(1+0.25=1.25j
(b)

m,v,+m, v2=[m1+ mz)vsys_

20 x10+5x 0=(20+5|v_, =v,, =8m/s

sys.

.1
K. E. of composite mass ¢ 5‘20"'5] X ‘8]2:8001

(a)
p:(%)gh:mo x 10 x 100 =10°W =100 kW

(@)

Momentum would be maximum when KE would be
maximum and this is the case when total elastic PE is
converted KE.

According to conservation of energy

Lerz=Lay2
2 2
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(p=Mv)

70

71

72

73

74

(9
.\ . B
Initially potential energy ¢ B k x
1

=U==kx
2
or 2U:kx2=>k:¥
X
When it is stretched to nx cm, then
PE:lkxle x2U « 2 x=ntu
2 2 P

. Potential energy stored in the spring {,n° U
(9

F=3x"i+4j,F=xi+y]

sdi=dxi+dy j

Work done,
(3,0) ) R . o
w=[F.di= [ [3x*i+4]].(dxi+dy])
(2.3)
(3.0) (3,0)
L f (3x2dx+4dy)=[x3+4}’](z:3)
(2,3)

(3’ +4x0—(2°+4x3)
(27+0—(8+12)=27-20=+7J

According to work energy theorem

Change in the kinetic energy = Work done, W =+7J

(@

Radio in radius of steel balls &1/2

.1
So, ratio in the masses ¢ g [As M xV « r3]

Let m;=8m and m,=m

W

ul=81cm/s u2=0
2m,u
V,= - 1=2x8mx81=144cm/s
m;+m, 8m+m
(b)
Work done does not depend on time
(9

In x-direction
mu,+0=0+mv,

Q- O

Before collision

VA3m $
?—' v,
Vy

After collision
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75

76

77

78

Ormv=myv,
Or V,=V

In y-direction

0+0=m % —myv,
%
Or Vyzﬁ

..velocity of second mass after collision

(d)

In this case motion of stone is in vertical circle of
radius L and centre at O

The change in velocity is

olry' L Iv

u

AV=Vv—ii=vj—ui
|AV|=VI v+ —uf?

,_\/ 2. 2

L=V U

According to work-energy theorem,
W=AK

1 1
or W+ Wg=5mv2—§mu2 0
W ={ work done by the force of tension = 0

w g:[, work done by the fore of gravity
tmg L (path independent)

1 1
From Eq. (i), 0—mgL=Emv2—§m u

V=ut-2 gL
.'.|A\7|=\/v2+u2=\/2(u2—gL)
(b)

Gravitational force is a conservative force and work
done against it is a point function I.e . does not
depend on the path

(d)
As the speed of mass is uniform hence, net power
will be zero.

(d)

79

80

81

82

83

If there is no air drag then maximum height
_ U’ _14x14_
2g 2x9.8

But due to air drag ball reaches up to height 8 m only.

10m

So loss in energy
mg(10—8)=0.5%x9.8 x2=9.8J

)

W 1
Power ¢ T If W is constant then P & ?

L, Pit20 2
P, t; 10 1
(b)
Given ,m=2kg,v=3ms ', K=144Nm '
Let spring is compressed by a length x.
ie 1 mv’ _L kx*
2 2
S=X2 x(3]2:% x 144 x x*

Or 9=72x"

OX_\/?_ .
S L
72 2.2

Hence, length of compressed spring

m,—m, 2m,

u+

u, and

m,+m, m;+m,

| 2m; m,—m,

Vy,=

u,+

1 u,

m,+m, m,+m,

On putting the values V; =6m/s and v,=12m/s

(a)

The heat required for producing 1 g of steam

540 cal

540 x4.2J=2268J

Energy given by immersion heater is

-1.08kW =1080 W

Now time taken to produce 100 g of steam

i 2268 x 100
1080

=210sec

()
Given, pressure=20000N m >
Volume=1cc=10""m’
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84

85

86

87

88

89

" Power=pressurexvolume per second

. Power=20000 x 10~°
p=0.02w

(b)
v=y/2gh=+/2x9.8x0.1=1/1.96=1.4m/s

()

Initial KE of the system is zero, as both bullet and

solid block are at rest .Final KE of the system
increases.

Hence, in this process only momentum is conserved.

(b)
p=3:—2¢+1=9E
dt

~dE=(36—2t+1)dt
t=4s

E= [ (36°-2¢+1)dt
t=2s

t=4s

t=2s
O[l42 =23 =42 =22 +(4=2)]
E=56—1242=46J

(d)

m A
= i
Initial momentum &my
Final momentum &(m+M |V

By conservation of momentum mv =|(m+M |V

- Velocity of (bag + bull v=—T
.. Velocity of (bag + bullet) system V = M+m
.1
.. Kinetic energy ¢ E(m'*' M)V2
2 2 2

Z,l(m+M) my_\_1 my

2 M+m 2 M+m
(d)
Wattand Horsepower are the units of power
(©
The variation of potential energy(U)
With distance(x)is
U -1 kx’

2

Hence, parabolic graph is obtained.

90

93

94

95

97

99

(b)
Work done = Area enclosed by F —X graph

(J%X(3+6)>< 3=13.5J

(d)
; _ 1 o, 1 >
WorkdoneoFXs—maxiat cs—ut+§at
2
w=ima=Lm| Y] ¢ Asa=Y
2 2 1 1
()

1
Potential energy U =5 kx*

.U x x* [If k=4 constant]

If elongation made 4 times then potential energy will

become 16 times
(b)
ul

o

Before collision

u2=0 1

@ - o

After collision

v2

If target is at rest then final velocity of bodies are

m,—m, ) m,u, .
v, =|—|u, ...(i) and v,= ...(i1)
m,+m, m;+m,
v, m—m, 2 m
From (i) and (ii) L=l 2-S5 l-j5
v, 2m, 5 m,
(d)
Gi d—K_COHStClnt
iven, i
K xt

vt
P=Fv=d—K= constant
dt
1

Fox—
\%

1
FO(—_
Vt
(d)
h,=he”,if n=2thenh,=he*

Page]|70




100 (a)
2 2
y F_T
2k 2k

101 (a)
Energy supplied to liquid per second by the pump

2 2

Ll—mv :leV :l/\xlXva2

2t 2t 2 t

—=vV
t

| 21 3
—AXyXpXy ==
(,2 VX pXy 2Apv

102 (c)
P=+/2mE itis clear that P « \/ E
So the graph between P and VE will be straight line

1 _
But graph between 5 and V E will be hyperbola

p
103 (b)
A
u=100 m/s v=0
— —
=
—{2sk—

Let the thickness of each plank is S. If the initial
speed of bullet is 100 m/s then it stops by covering a
distance 2 S

By applying v’=u"—2as=0=u"—2as

2
s= L s’ [If retardation is constant]

a
If the speed of the bullet is doubled then bullet will
cover four times distance before coming to rest
i.e. 5224(51)24 2s|=5,=8s

So number of planks required ¢8

104 (d)
Y
!

12m/s @) |

| 12n|1/s
A A
N A
}E@ 135° [
AN .

V ¥
N

The momentum of third part will be equal and
opposite to the resultant of momentum of rest two
equal parts let V' is the velocity of third part
By the conservation of linear momentum
3mxV=mx12+2
=V =4+2mls

105 (a)

) 1 2 2
2 —
Given, K=qgs  or Emv =as

or mv’=2as
Differentiating w.r.t. time t,

~l2al(2)| %]

dv

m.(2v]. "

ds_

dt
dv dv

s2m—=4as=>m—=2as
dt dt

or Ft:2(15

F=\F+F*(-~.F,=0)

F=F,=2as

(b)

Situation is shown in figure. When mass m falls

\%

106

vertically on spring, then spring is compressed by
distance d.

Hence, net work done in the process is
W=Potential energy stored in the spring
+Loss of potential energy of mass

=mg[h+d)—%kd2

107 (d)
Kinetic energy for first condition

1 1
czm(vi—vi):am(202—102):150m1

.1
K.E. for second condition & oM 110 —0°|=50mJ

|K.E.I _150m _

"(K.E.|Il 50m

108 (a)
For first condition
Initial velocity = u, final velocity & u/2,s=3cm
2 2
=u’—2as=a= LN
8s

22
From v'=u"—2as=

Second condition
Initial velocity ¢ u/2, Final velocity &0
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2
Fromv2=u2—2ax=>0:uz—2ax
= u’ _ u'x8s

4%x2a 4x2x3u’

(©

=s/3=1cm

109

% [Before decay]
. 234 43
~D B

Apply conservation of linear momentum.
0=4u—234v

_4u

234

The residual nucleus will recoil with a velocity of

4u .
— unit.

234

=V

4u
Recoil speed of residual nucleus is =5

234

110 (c)

40m/s ( ) 30m/s
@— _ = — m1+m2

Initial momentum of the system & m; X 40+m, x0

“m2,

At rest

Final momentum of the system &(m; +m, ) * 30

By the law of conservation of momentum
m, x 40+m, x0=(m,+m,) x 30

m
=40m,=30m,+30m,=10m,=30m,=—=3
m,

111 (c)

Let mass of boy be m. Therefore, mass of man (2m,
as

.1
KE of man ¢ 5 KE of boy

2

.'%(Zm]u :% X%mu

2

U’ u'
U=—,u=—

4 2
When man speeds upto 1 ms~

KE of man = KE of boy

1

b

l(2m)[u+1)2:lm u'zzlm[Qu)2
2 2 2

(u+1)2=2u2

u+1=+2u

U= 1 V2+1
CV2-1 (V2-1)(V2+1)

u=(v2+1|ms!
u':2u=2(\/§+1)m571

112 (c)

. a
Initial height of CG¢ 5

. b
Final height of CG ¢ B

2 2 2

. [b a}_ b—a)
Work done¢cmg|—-——|=mg

113 (d)
Friction is a non-conservative force

114 (b)
Work done (mgh=10%9.8 x1=98J

115 (c)

. 100
Average velocity ¢ = 07= 10m/s

1 2 1 2
K.E.=—mxv'=—mx(10
SmXvi=om 110]

If m=40kg, then K.E.=2000J. If m=100kg,
then K. E .=5000J
So range will be 2000J —5000 J

117 (b)

X Xy 2 X
X 1 2
W | F.dx=| Cxdx=C|—=| =5C
J F.ae= [ crax=c|¥| =Lox
118 (a)
The kinetic energy of mass is converted into potential
energy of a spring

2 2
lmvzzlkx2=>x:1 my =1 O'SX(LS] =0.15m
2 2 k 50

119 (c)
PR
At rest \F'ﬂ/ T
am N
Before explosion v L' N l

After explosion
Initial momentum of 3mM mass =0 ...(i)
Due to explosion this mass splits into three fragments
of equal masses
Final momentum of system (m V+mvi+ mv}'
(i1)
By the law of conservation of linear momentum
mV+mvi+myj=0=V=—v(i+])

120 (b)
The work is stored as the PE of the body and is given
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by,

UZT F,.dx

Xy

or UZ]% kx dx

X1

1
Gik(xi—xf)

L%[(O.lsjz—(o.os)z]
[0.02—0.002][.. k=800 Ns ']
(400 x[0.2%0.1]
(817

121 (d)
Total mass & | 50+20) =70kg

Total height 20 x0.25=5m
. Work done {6 mgh=70%9.8 x5=3430J

122 (c)
W =Fscos0
or costK: 25 :lv9:60°
Fs 10x5 2
123 (b)
Momentum and kinetic energy is conserved only in
this case
124 (d)
3
P:mgh —m=Pxt _2x10"x60 ~1200kg
t gh 10x10
. mass 1200 kg 3
b v=—/———""-=12m
As volume density 10° kg e
Volume (1.2 m’=1.2 x 10°litre=1200 litre
125 (a)
2
E - if P={ constant then E 1
2m m
126 (a)

The bomb of mass 12 kg divides into two masses
m; and M, then m;+m,=12 __ (j)

m_1 .
And mz— 3 ...(11)

By solving we get M, =3Kkg and m,=9kg
.1
Kinetic energy of smaller part ¢ 5 vi=216J

'.viz216 x2 =v,=12m/s
3

So its momentum ¢m, v,=3 x12=36 kg—m/s

As both parts possess same momentum therefore
momentum of each part is 36 kg—m/s

127 (b)
m1u1+m2u2:(m1+m2)v

10 xu, +5x0=(10+5)x 4

_15x4 _

===

Or u 6ms "

128 (c)
When block of mass M collides with the spring its
kinetic energy gets converted into elastic potential
energy of the spring
From the law of conservation of energy

lM\12:11<L2;.v:\/£L
2 2 M

Where V is the velocity of block by which it collides
with spring. So, its maximum momentum

P:MV:M,/%L#MKL

After collision the block will rebound with same
linear momentum

129 (a)
L
We know that P=F XV:FX?
As F=[MLT *]={ constant
S LoT?

2
S.P=F ><£=F>< T—=F><T
T T

or PxT
Choice (a) is correct
130 (c)
1400 x 10 x 10+W:% x15x15

or W=700x 15x15—1400 x 10x 10
or W=700(225-200|J
or W=700x25J=75.5kJ

131 (b)

: 1o o
Potential energy of spring ¢ 2 Kx

PExx’=PExd’
132 (c)
| 2 1 2 1 2.0
t—mv =—mlat =—ma't
KE¢S gmlatf=7
Rate of change of KE,
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dk_d (1 .
dt del2

dk
dk

dt

So, statement Ais correct.

When the body is at rest then it may be or may not be

in equilibrium, so statement Bis wrong.

133 (b)
b C a+c
— —s
_— =

Initially bullet moves with velocity b and after

collision bullet get embedded in block and both move

together with common velocity
By the conservation of momentum
— axb+0=la+c|V=v=—90
a+c
134 (c)
P=Fvand Fxv
P, v,
2payy Pt
1 V1
P, _3x3_9
or —= ==
16 2x2 4
or P2:16%HP:36HP

135 (a)
P:E=>mv=%mv2=>v=2m/s
136 (a)

Work done W :f F.dx
0

2\x
X
2)0

C}dex=C
0

137 (c)
Friction is a non-conservative external force to the
system, it decreases momentum and kinetic energy
both

138 (b)
Let Vyis velocity of man,Vgof boy, then kinetic

energy according to question ,

; 1 1 M
1eK:§Mv12w:§.?.sz

VZ
Or vi/I:—B
Or \/EVM:VB

When man speeds up 2 ms~ 'and boy changes his
speed by xms~'.Then,

1 1 M
EM(VM+2)2:E'7'(VB+X)2

2
Or v, +2= 212
2(vM+2)2:(\/§vM+x)2 ve=v2v,]
Or\/E(VM+2)=\/§VM+x
Or+2\/§=x

140 (c)

As the block A moves with velocity with velocity
0.15 ms™ ", it compresses the spring Which pushes B
towards right. A goes on compressing the spring till
the velocity acquired by B becomes equal to the
velocity of A, i.e.0.15 ms™". Let this velocity be v.

Now, spring is in a state of maximum compression.

Let x be the maximum compression at this stage.
0.15 ms”'
——

According to the law of conservation of linear
momentum, we get
myu=(m,+mg)v

m,u

Orv=

2x0.15
2+3
According to the law of conservation of energy

=0.06ms

1 21 2,1, o
S MU ZE(mA+mB)V +§kx
1 1 1
EmAuz—E(m/ﬁmB)vz:Ekxz

1 2 1 2 1, >
=x2x(0.15~=(2 06/°==k
5 x(0.15) 2( +3/(0.06) Skx

0.0225 —0.0092%1{ x°

60.0135=%kx2

=0.05m

\/0.0027 \/0.0027
Or x= =
k 10.8

141 (a)

Page|74



142

143

144

145

146

147

148

Percentage of energy loss
mg(2—1.5
- mgh
mg|0.5] y
mg x 2
=25%
(a)

P:K: mgh _200x10 x50
t t 10

%100

I8 100

=10x10°W

(©
Momentum of the third part will be equal to the
resultant of momentum of two parts.

p,=V\pi+p;
p,=V[-2p/+p’

ps=pV5

C

gvz)rk done W =mgh+A pV

=Vpgh+A pV

V=4m®, p=10’k g *,g=10ms >,
h=20m,A p=[2x10°—1x10°| N m™>
W=4x10’x10x20+(2x 10°~1x10%) x 4
8x10°+4x10°=12x10"J

(d)

P=+/2 ME. If kinetic energy are equal then P o/ m

[.e., heavier body posses large momentum
As M <M, therefore M,V,<M,V,

(d)
At a given height the half of the kinetic energy of the

Given

body is equal to its potential energy.
Initial kinetic energy of the body

C%mVZZ%mM)Z:Bm

Let at height h, the kinetic energy reduces to half,
[.e.,it becomes 4 m. It is also equal to potential

energy.
4

=04
1OOm

Hence, mgh=4m or h=

Q [~

(d)
Due to elastic collision of bodies having equal mass,
their velocities get interchanged

(b)
If W,={ work done by applied force

W ,= & work done against friction then applying work

149

150

152

153

154

energy theorem
W,—W,=(PE +KE (at the top)

F><5—W2:mgh+%mv2

1

100 X 12— W, =50 x10 x 2+ x50 x 2°

1200— W,=1100

W,=100J
(9
W:Fsc059=>c059:E:2—5=l=>9:60°
F, 50 2
(a)
Kinetic energy (',l><950>< 100><i2J
T2 18

$0.3665 x 10° T = 0.367 MJ
(@)

This is the case of work done by a variable force

5
W=/ (3x"~2x+7)dx
0

3, .2 5
W:‘x + X +7x‘0
or W=(5x5x5-5%x5+7x5)
or W=(125—25+35|=135J

(@)

Both statements Aand Bgiven in the system are true.

(©

After impact the mass and block move together and
come to rest after a distance of 40 m

By conservation of momentum,
mu,+m,u,=m,v,+m,v,

0.02 x250+0.23 x 0=0.02 v+0.23v
5+0=v(0.25)

250 m/s

o —>

m = 0.2 kg

ﬂzv =20ms '
25

Now, by conservation of energy,
% Mv*=pR.d

% x0.25x400=px0.25x9.8 x40=p=0.51

0.23kg

U2=0

155 (a)
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1 1, 156 (c)

—mv —f,x==kx ) )

2 2 The explanation are given below
1 %D x16—15x= 1 « 10" x x ()If a body is r.noved. uP in 1nchn.ed plane, then t?le

2 2 work done against friction force is zero as there is no
.. x=5.5cm friction. But a work has to be done against the
gravity. So, this statement is incorrect.

(i1)If there were no friction, moving vehicles could
not be stopped by locking the brakes. Vehicles are
stopped by air friction only.

So, This Statement is correct.

(iii) In this situation the normal reaction is given by

mg cos o

R=mgcosa...(i)

If « increase then the value of cos @ also decreases.
So, this Statement is incorrect.

(iv)When the duster is rubbing upward then an
external force is applied and its value is

Motion

F’=0.5g+uR

~F=0.5g+0.5x11

Or F =(0.5x10+5.5)N (Here R=11N)
Or F'=105N

Hence, work done in rubbing the duster through a
distance of 10 cm.

W=F xd
10

=>W=10.5x—J
100
Or F'=10.5J
157 (b)

W=Fs=F><%at2

. 1
Ls=ut+=at’
2

2,2 2
=>W=F 1IE): :F t :25><(1) :E:E
2\m 2m 2x15 30 6
158 (c)
v
| M || =
m
[P G —

Let speed of the bullet { v
Speed of the system after the collision &V
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159

160

162

By conservation of momentum mv =m+M|V

—y =MV

M+m
So the initial K.E. acquired by the system
.1 2 1 mv 2_1 m’ v’
L= M+m|V?==(m+M| ==
2 2 M+m| 2(m+M)

This kinetic energy goes against friction work done
by friction & UR X x=p(m+M|g x x

By the law of conservation of energy

1 mV o 2 m+M |’
5 (m+M)—y(m+M)g><x=>v =2 ugx
.'.VZ\/2[,ng m+ m

(d)

Here, the constant horizontal force required to take
the body from position 1 to position 2 can be
calculated by using work energy theorem. Let us
assume that body taken slowly so that its speed
doesn’t change, then A K=0

CWetW, +W
(symbols have their usual meanings )
W ,.=F x1Isin45°,

Wy,=Mgé

~F=Mg(V2—-1)

tension

1 2
—myv
2

reaches the ground. A heavy and light body when
released from the same height reach the ground

Kinetic energy will be maximum when rock

simultaneously and with same velocity v= N 2—gh
. KE «m
Therefore, kinetic energy will be twice that of the
first rock.

(@)
At rest

v ( vV
@---90 (m)
Before collision After collision
Initial momentum &my
Final momentum 62 mV

By the conservation of momentum, mv=2mV

\%
>V =—
2

1 ’
K.E. of the system after the collision ¢ 5(2 m| (%)

*. loss i I(E(',lmvz—lmvz—lmv2
.. 10SS 1N K. . 2 4 4

This loss in K.E. will increase the temperature
2

1> %
S2mMXSXAt==—mv =>At=—
4 8s

163 (a)
Given,r,=2i—3 j—4k
And r,=3i—4j+5k
Now, rz—r1:§—3+9lA(
And  F=4i+]j+6k
..work done = F.r
w=l4i+j+6k|.0)
(4—1+54=57J

164 (a)
As surface is smooth so work done against friction is
zero. Also the displacement and force of gravity are
perpendicular so work done against gravity is zero

165 (d)
mgh

Power, p— T

m__ .
Or 7: 6mass of water fall per second

Cp _1x10° 4, g
P27 10k

gh  10x10 gs
166 (b)

Work done W =Area ABCEFDA
4 Area ABCD +Area CEFD

o
E
20 —
1
1
15 :
1
1
F(inN) 19 B c I
-1
1 1
1 1
1 1
5 1 1
1 1
A iD 'F
5 40 15 20 25 30
>

z,% x[15+10] x 1o+% x(10+20) x5
$125+75=200]
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167 (c) 172 (b)
As slope of problem graph is positive and constant J
upto certain distance and then it becomes zero

—dU , ™
So from F'=—— up to distance q, N A
dx
F ={ constant (negative) and becomes zero suddenly N \‘\ ,’/ T \‘\\
169 (b) [P
The mass of the water flowing out per second E." l ".|
m= Avp .(0) ' ' >
Where p=density of water Total distance travelled by the ball before its second
A=area of cross-section of pipe. hit is
V= velocity of water H=h+2h,
Rzite of inciease of kinetic energy 4h [ 1+2 e2] ( ~h,=h ez>
: 2_ 1 2 .
bomv —2(Avp)v ..(ii) 173 ()
Mass m, flowing out per second, can be increasing to Work done by horizontal force
m’ by increasing v to v’, then power increase from P W=FxS=FxlIsin® ...(%)
to P Increment in potential energy of mass M is
1 . s U=Mgh=Mg|l—Icos8|=Mgli ....(i)
p 24PV p )y
P 1 VT ( _)
—ApV®
2 I
Now, ML=APV _V
m Apv v

As, m':nm,v'znv . ..
' From equation (i) and (ii)

P ,
.'.F:n?’:P:n?’P Flsin8=Mgl(1—cosf)
1 1
=Fl—==Mgl|1——=|[As 0=45°
2 ( J 2) [As ]
170 (c) o= 5_
At rest v F_Mg(\/z 1)
90 © 7@
Before collision After collision ) dz x |[ dx
Initial momentum &my P=Fv=[ma|v=m F dr
Final momentum &3 mV . .
. Since, power is constant
By the law of conservation of momentum mv=3mV 5
~V=v/3 d_X d_X =
de* |\ dt
171 (b) d [ dx P
dw dv or — —) =
P=——=P—
i di drdr
P=hdg=10x 13.6 x980 XVt
£1.3328 x 10° dyne/cm’ ddt
dv _. ax _ o+
d_‘t} =¢ Pulse frequency * blood discharged per pulse dt kit
dx 12 1/2
dv _72 — =k, [t]"* (. ky*=k,)
—=—x75=90 2 o 2
di 60 cc/sec dt
- Power of heart ( 1.3328 x 10° x 90 erg/sec x:k3t3/2(‘.'k3 =2 kz)
(1.19W 3
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175

176

177

178

179

180

dx 12 i
Hence —— &t X

dt
(b)

When target is very light and at rest then after head
on elastic collision it moves with double speed of

projectile I.e. the velocity of body of mass m will be
2v

(9
From work energy theorem, AKE=W

K,—K,=[ Padt

2 5372
Lo o= (3.2 Llin2=3[t] =
Smv 0_{(2t dtvz(z)v_2{3L_4
v=2ms "
()

Work done = area between the graph and position
axis
W=10x1+20x1-20x1+10x1=20erg

(b)

_ M
Mass per unit lengthzf

The mass of 0.6 m of chain
0.6 x2=1.2kg
..Center of mass of hanging part

h=0'6+0

=0.3m

Hence, work done in pulling the chain on the table
=work done against gravity force
W=mgh=1.2x10x0.3=3.6J

(9

Opposing force in vertical pulling & mg

But opposing force on an inclined plane is mg sin 0,
which is less than mg

(d)

Velocity of system &

m
m+M
2
mv

M+m

KE of systemé%(M+m)

181

182

183

L_mV
2(M+m)

(d)
Because linear momentum is vector quantity where as
kinetic energy is a scalar quantity

(d)
The rate of doing work by a train is called power.
work

Power=—;
time

work=force(F) X displacement(s)
Fxs

And

Power=F %
Or P=F x—

Or P=F xv

(d

In an inelastic collision, the particles do not regain
their shape and size completely after collision. Some
fraction of mechanical energy is retained by the
colliding particles in the form of deformation
potential energy .Thus the kinetic energy of particles
no longer remains conserved .However, in the
absence of external forces, law of conservation of
linear momentum still holds good.

184 (a)

186

B k=—-2
W:f F dx=W= f (—6x3)dx
A x=4
471x=-2 3
. X | =2\_ \:
(L—6 e _( > )( 240|=360J
(@)

According t work-energy theorem,

Work done=change in rotational kinetic energy
W=(AKE,,—(AKE,|, .G

But rotational Kinetic energy

1 2
=21
B (6

From Eq.(i),We get
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w:%lwf—%mﬁ

a%I(wz,uZ—wﬁ)c

As, w=2mn
Hence, We get

WZ%I “2nn1)2—(2nn2)2]

.1 .
cEIX4n2(nf—n§) .............. (ii)

Given [ = 9_§ kg— m’
T
n,=600rpm=10rps
n,=300rpm=>5rps
From Eq.(ii),We get

w:%x 98 4 10°-5% =1467
T

187 (d)

Centripetal acceleration

2
\% -2
—xr

Or KE «r!

188 (d)
Both fragments will possess the equal linear
momentum
m,v,=m,v,=1x80=2xv,=v,=40m/s
. ]- 2 1 2
.. Total energy of system ¢ 5 m; V1+§ m,v,

z,% %1 x(80)2+% x2 x (40 =4800J =4.8 kJ

189 (a)
Work = Area under (F —d ) graph
(8+5=13J

190 (d)

v(O]ZO/\v(2):%:1

.'.ki:lm(O)2
2

z,klem('l)zzlz x6x1=3
2 2

According to work-energy theorem
Work W& K —k;=3—-0=3J

191 (c)
Net force towards centre=centripetal force

T—mg cosHZ%

At point C, 6=180°

2
myv
T+mg=——-
r

=>mg<

192 (a)
P=(mgsinf+F)v

411000 x 10 x %+2oo x 20

$1400W =14 kW

193 (b)
Work done,W:F'dSZ(Ff"Fz)'(Sz_Sl)
=
{(52’+4}'+I§)—(2’+2}'+31§”
L7i+2j—ak).4i+2j-2k
$28+4+8=40J

194 (c)
v=v8P+(6f=10ms "
KE=Lm*

2
1

Z,EXOAX 10x10=207

195 (a)
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Initial K.E. of block when bullet strikes to it
¢ % \m+M|V?

Due to this K.E. block will rise to a height h
Its potential energy & (m+M|gh

By the law of conservation of energy

1
E[m+M)V2:(m+M)gh ."V:\/Zgh

196 (b)

. Total Energy mgh+lmv2
Power ,pé - . = 2

t

10% 10 x 20+%+1o x10 x 10

1
=2000+500=2500 W=2.5 KW

197 (a)

3 1
KE lost is Zth’ therefore, KE left is Z th. Hence,

velocity of particle reduces from V to

Vo
?:Vo_ﬂgto

198 (a)
Power = 7500, W = 7500 Js ', velocity y=20ms '
-1
P=Fy or F=2=7200J8 _g75y
v 20ms
199 (d)
u=10ms ',v=20ms"
Work done = increase in kinetic energy

z,% x500[20°— 107 =220 30 * 10 30 x10

1

500 x30x10

W=1250W
2x60

Power =
200 (b)
For equilibrium
dU _ —2A B _
— =0= +—=
dr 3 2
2A
r=—
B

For stable equilibrium

0

5 should be positive for the value of r

d’U_6A 2B _
Here —— =—,——5 is +ve value for ' =—
dr r r B
201 (b)
Kinetic energy of a body
p?
K=
2M
Or K <P’
'K _
Or P —2=1/4
p, VK,
-P,=2P,
202 (b)

Work = Force X Displacement
If force and displacement both are doubled then work
would be four times

203 (d)
We can realize the situation as shown .Let at point C
distance x from highest point A, the particle’s kinetic
energy is three times its potential energy.
VelocityatC,
V=042 gx
LV =2gx.....(0)
Potential energy at C,6 mg[S—x].....(ii)

A
x

!
I

X
S-x
B ¢ Y
At Point C,
Kinetic energy=3 X potential energy

ie, %mX2gx=3><mg(S—x)
or Xx=35—3x
ordx=3S
4
or SZEX
3
OrX:Zs

Therefore, from Eq.(i)
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V=2 gx 3 S On dividing Eq. (ii) by Eq. (i), We have

4 . %kx 100

Or vzzEgS\/v:\/EgS le—
2 2 Zkx4
Height of the particle from the ground 2
(S—x=5—25=3 or L=25=0'=250
4 4 U
207 (b)
204 (d) Initial momentum
5 N

5 /
w=[ Fdx=[7-2x+3x*|dx=4]7 x—x*+x*}si

[N
2m
0 0 v=452 : u

(:35—-25+125=1350 | @ - —'— - = N
et |
205 (b) A s
According to the graph the acceleration a varies i) "

i i i . itea=a - = =4
linearly Vi.llth the coordinate X. We may write X, P=ma52 i+ ma5y/2 j
where « is the slope of the graph.

From the graph =>|P|=m x90

20 5 Final momentum 2m xV
“= ?m Go=2-55 By conservation of momentum
The force on the brick is in the positive X-direction 2mxV =mx90
and according to Newton’s second law, its magnitude ~.V=45mls
is given by 208 (d)
F=9=% Potential energy of the particle U =k ( 1— e’xz)

m m

cle =00 =[x [~2x]

If X; is the final coordinate, the work done by the Force on particle £ = dx —Kl—€ —Z2X
force is

F=—2kxe “=—2kx

2 X' ]
p y 1-x"+——...
W=f Fdngj‘xdx 2!
m .
0 0 For small displacement F =—2kx

PR 25 8 = F «—X [.e. motion is simple harmonic motion
f
2m 2x10
.87 209 (a)

Given F:—Sx—16x3=—(5+16 xz)x=—kx

206 (d
() where k (4,5+16 x°)is force constant of

The potential energy of a stretched spring is . i i i
spring ,Therefore , work done in stretching the spring

U—l k x> .. .. .
) X from position X; to position X,1S
Here, k=spring constant, x=elongation in spring. w= % k, Xa— 1 k,x3

But given that, the elongation is 2 cm.
1 0 We have,x1=0.1m andx2=0.2m.
2 W=2[5+16(0.270.2~7[5+16(0.17][0.1

1
U=-kx4 i _ _ -
OrY=) - ) =2.82 x4 x10—258x 10 2=8.7x10 %)
If elongation is 10 cm then potential energy 210 (a)
1
U= 5 ki 10)2 In a perfectly elastic collision the relative velocity

1 remains unchanged in magnitude but reserved in
orU = 5 k x100 ...(i1) direction. Therefore , velocity of heavy body after
collision is v.
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211 (a)

. 1
Ezp—. If P=/{ constant then E x—
2m m

[.e., kinetic energy of heavier body will be less. As
the mass of gun is more than bullet therefore it
possess less kinetic energy

212 (b)
If ball falls from height 1, and bounces back up to

h
height h, then e= \/:
h,

T
|
4! — =
Iv1 l 7{2
@l l@!

Similarly if the velocity of ball before and after

%
collision are V; and V; respectively then €= v_z
1
o Voo Jﬁ _[18_ \/E 3
v, \h, 5 25 5
. sV 3_2
[.e. fractional loss in velocity & 1— v_j =1- c = c

213 (o)
Let m=¢& mass of boy, M =
v=/{velocity of boy, V ={velocity of man

4 Mass of man

lMVzzl lmv2 ...(1)
2 2|2
1 1

EM(V+1)2:1 Smve| (i)

Putting m= M and solving V==

2 V2-1
214 (a)

Since body moves with constant velocity, so. Net

force on the body is zero.

Here, N=mg,F=f

~W=F.3=fscos180"

Lfs=—10%x2=-20J

215 (a)
Given,
m=100kg ,h=10m,t=5s,
g= 10ms 2and n=60%
work/time _ 100 _ mgh
60 t

Power=

. 100 100 x10x10
6 X

60 5
$33x10°W
$3.3kwW

216 (c)

a
Height of CG of mass m1:§

Height of CG of mass m2=a+§

". Gravitational potential energy of system
b|_|m

a+—

2

a
—tm,g 2

‘.’m192 - tmyjga+tm,g—

2

6 g

m, b
7 +m,|a+m, E
217 (a)
The ball rebounds with the same speed. So change in
it’s Kinetic energy will be zero i.e. work done by the
ball on the wall is zero

218 (b)
To leave the block, it oscillates in vertical plane. If
maximum extension in spring in extreme position of
block is X; , then
Work done by weight of the block
=Potential energy stored in spring

mgXZ%kx2

. y—n Mg ..g—mg

Sx=2—22d| " d=—=

Tk ( k)
219 (a)

The weight of bucket when it has been pulled up a
distance XiS(5-0.2x¢é.
Hence, the required work is

w=T -

5 02x x 10 xdx

x=20
2 x=20
x=20 X
0[50x [,y — 2% _
W=50x%20—4)
220 (b)

AU=mgh=0.2 x10 x 200=400J
.. Gain in K.E. = decrease in P.E. :400 J

221 (a)
P=Fv
49000 N x2ms '=18000J s '
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(18000 W=18kW 222 (a)
= 0U:. oU~__: A
F="2i-%=j=7i-24]

ax | ayJ : J

|E|=+/|7F+(—24 =25 unit
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223

224

225

227

228

229

230

231

(b)

In case of elastic collision ,coefficient of restitution
e=1

or

Relative speed of approach =relative speed of
separation.

..Option (b)is correct.

(d) ~ o
Initial momentum ({ P=mvi+myv j
|Bl=v2mv

Final momentum (2mxV

By the law of conservation of momentum

2m><V=\/§mv=>V=L_

V2

In the problem v=10m/s [Given]

v=2o52m/s
V2

(o)
p:«/ZME."&: ﬂ&: gxgzi

p, 'myE, {1 1 1
(c)
W:%k(xi—xi):% x5x10%10°~5%) x10~*=18.
(c)
Work done =force x distance=4 N x2m=8J
(d)
_a b

—dU a 6b 2a |

F= dx :+12?—7:O=xz =
U[x:oo):()

a b _b°
equilibrium 2_(1 2 2_(1 4a

b b

—b*|_ b’

'.'U(X:ooJ_Uequilibrium:O 4a :E
(a)

1
By conservation of energy, mg h= E mv’

=v=y/2gh=v2%x9.8x1=+19.6=4.43m/s

(b)
If a body falls from height h, then from equation of
motion we know that it will hit the ground with a

velocity say u=y2 gh which is also the velocity of

232

233

235

236

approach here. Now, if after collision it gains a height
h; then again by equation of motion v=y 2—gh, which
is also the velocity of separation .so, by definition of
c,
2gh,
2gh
Given ,h=20 m, e=0.9
.". height attained after first bounce
h,=(0.9% 20
$0.9%x0.9 x 20
$16.2

)

Velocity of fall is independent of the mass of the

e= Vh,=e’h

falling body
(b)

Work done = Force X displacement
= Weight of the book * Height of the book shelf

()
dv
P=Fv=m.%2.
v=m I v
—(_p_.v_pt
fvdv f dt’2 m

BT IEY T
m dt m

fdx:\/zﬁpft”zdt;

5, 432 5,
X:W_pt__zf_pta/z

3 3/2 313
Yo 2
(b)
__mass :d_m
length  dt
1 2 d 1 dm 2
KE== L (KE)==|22
™= )2(dt)v
.1{dm _dx)| »
L= — x—
2\dx dt

o1 2 1, 3
—kvvi==k
(,2 % 5 %

237 (c)

Area of acceleration—displacement curve gives
change in KE per unit mass
mdv
X
dt

lm(vz—uz):F.Sz
2
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. change€KE _dv s
" Mass dt

238 (c)

Force required to move with constant velocity

.. Power¢ FV

Force is required to oppose the resistive force R and
also to accelerate the body of mass m with
acceleration a

. Power &|R+ma|V

239 (b)

1. If the surface is smooth then the kinetic
energy at B never be zero

2. If the surface is rough, the kinetic energy at
B be zero. Because, work done by force of
friction is negative. If work done by friction
is equal to m g h then, net work done on body
will be zero. Hence, net change in kinetic
energy is zero. Hence, (b) is correct

3. If the surface is rough, the kinetic energy at
B must be lesser than mgh. If surface is
smooth, the Kinetic energy at B is equal to

mgh

4. The reason is same as in (a) and (b)

240 (b)

k ,>ky,x is the same
.‘%kAx2>%ka2=>WA>WB
Forces are the same
kyx,=kgxg, Ask,>ky, X ,<Xg
1
2
CWA<Wa W, >Wobut W, <W,

.1 :
WAZE(kAXA)XAandWB: (kBXB)XB

241 (c)

P.E. of bob at point A=mgl
This amount of energy will be converted into kinetic
energy

.. K.E. of bob at point B=mgl
And as the collision between bob and block (of same
mass) is elastic so after collision bob will come to rest

2472

243

244

and total Kinetic energy will be transferred to block.
So kinetic energy of block & mgl

(a)
Work done = Area under curve and displacement axis
= Area of trapezium

C% X (Z of twol| lines) x distance betweenthem
.1 1
05(10+4) ><(2.5—0.5]:§14 x2=14J

As the area actually is not trapezium so work done
will be more than 14 J i.e. approximately 16J

a b d
U(X):j_ — at the stable equilibrium—u=0

X" x dx
.12 6b_._ (24"
e il Ut Gl s

b
X7 x

(b)

Let particle with mass m, move with velocity u,and V;
and V,be velocity after collision. Since , elastic

collision is one in which the momentum is

conserved , we have

s.mu=mv,cosf,+mv,cos0, (1)
In perpendicular direction
0=mv,sinf,—mv,sin0, (1))

Also elastic collision occurs only if there is no
conversion of kinetic energy into other from, Hence

lmuz—lmv2+lmv2
2 2 P2

2 2
U,=vi+v, ....(1i1)

Squaring Esq.(i)and (ii)and adding we get
2.2 2 2
m*u’=m’(v,cosf,+v,cosb,|
+m’(v,sinf,—v,sin §,|°
u'=vi+vi+2v,v,cos8, cos0,—2v,v,sinb,sin b,
U=Vi+vi+2v,v, cos(0,+6,)
Using Eq.(iii),we get
2v,v,cos(0,+0,)=0
sincev,v,#0
Hence COS(91+ 92):0
Or 0,+0,=90°
When two identical particles collide elastically and

Page| 86



obliquely,
One being at rest, then they fly off in mutually
perpendicular directions.

245 (d)
P=\2mE..P«VE
[.e., if kinetic energy of a particle is doubled then its

momentum will becomes \/ E times

246 (a)
Ezlkf
2
S Eoxk
E1_k1
E, k
247 (b)
dW:—y{M}gldl
L
2L
F—uM
w=[ —HE29 41
L
2|2L
or W:—yMg NE
L |2
_—uMgl|4L®
W= 2= 0
or I ‘ 9
—2
or W—?HMQL

248 (a)
When a shell fired from cannon explodes in mid air
then is kinetic energy increases.

249 (b)
Work done=area enclosed by F — Xxgraph
=area of ABNM + area of CDEN - area of EFGH +

area of HIJ
A
T%m A B |
1
F (N) A . ,
O 2 (3204 5 s
50 M N 00 X -
1 5 F G o(m)5
10 5
1

=1><10+1><5—1X5+§>< 1x10
610+5—-5+5=15J

250 (c)

The energy gained by the particle
U :% k(x:—x2)

1 9

(=k(3*=0*=2 K45k
2 2
251 (a)
W=Fxs=Fxyxt=5x2x60=600J
252 (b)
Work done on the body = K.E. gained by the body
Fsc059=1=>Fc059=l=L=2.5N
s 04
253 (a)

When block strikes the spring, the kinetic energy of
block converts into potential energy of spring ie,

lmvzzlkx2
2 2
\/l’nV2
Or =
7k
- —
z,\/25x3 \/2:3:1.5m
100 V4 2

When block returns to the original position, again
potential energy converts into kinetic energy of
the blocks, so velocity of the block is same as
before but its sign changes as it goes to mean
position.

-1
Hencev=—3ms

254 (a)
Because in perfectly inelastic collision the colliding
bodies stick together and move with common velocity

255 (c)

.1
Power of a pump ¢ 5 pAV®

To get twice amount of water from same pipeV has to
be made twice. So power is to be made 8 times

256 (a)
Initial energy of body
1 o 1 2
t—mv ==x1x(20/"=200J
5 5 % 1x[20]

A part of this energy consumes in doing work against
gravitational force and remaining part consumes in
doing work against air friction
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i-e-’ WT = Wgrav. + Wairfriction 257 (d)
=200=1x10x18+W_ =W _ =20J u’ _ 10x10 —1om

SToug 2x05x10
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U=s—=m—1=2 [If force are same]

ky
U, 3000 _2

U, 1500 1

(b)

w=9m/s U2=0

A B

Before elastic collision

259
vy V2
A B

After elastic collision

_2myv,

V,=

i.e. After elastic collision B strikes to C with
velocity of 6m/s. Now collision between B and C is

perfectly inelastic
6m/'s

Rest

L Vs

3m

2m

By the law of conservation of momentum
2mx6+0=3mxv

=v,,=4mls

260 (a)

If after the collision of two bodies, the total kinetic
energy of the bodies remains the same as it was
before the collision, and also momentum remains
same, then it is a case of perfectly elastic collision.
Momentum before collision= Momentum after
collision

Kinetic energy before collision

=Kinetic energy after collision
Also,U;—U,=—[v,—V,|

Where (U; —U,) is the relative velocity before the
collision and <V1_V2 )is the relative velocity after the
collision. Thus, in a perfectly elastic collision the
relative velocity remains unchanged in magnitude, but
is reserved in direction. Hence, velocity of the last

ball is —0.4 ms .

261 (c)
Power,
p=mxaxy
2

p:va—
t

If p is constant, then for a given body Vet
Or v« JE

262 (d)

2 2 2 42
W=f Fds=fMads=_f M—gds
0 0 0 dt

263 (c)

From the law of conservation of momentum
3x16+6xv=9x0

Or !

=v=8ms" ' (numerically)

v=—8ms

Therefore, its kinetic energy

1

k:EXGX[8)2:1921
264 (d)
Loss in PE in spring = gain in KE of ball
lezzlmv2
2 2
90 ( 212 -3.2 _
— X[12x10 " =16x10 "v'=v=90m/s
10
265 (b)

Power delivered to the body

P=F.v=mav

Since, body undergoes one dimensional motion and is
initially at rest, so

v=0+at

. P=ma’t or Pt

(@

According to law of conservation of linear

266

momentum both pieces should possess equal
momentum after explosion. As their masses are equal
therefore they will possess equal speed in opposite
direction

)

1
E :E mv’. Differentiating w.r.t. x, we get

267

d—E=lmX2vQ=mvxﬂxﬂ=mvxg=ma
dx 2 dx dt dx v
268 (b)

From conservation of energy,
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Potential energy at height h=4¢ kinetic energy at
ground

Therefore, at height h, potential energy of ball A
PE=m,gh

.1
KE at ground ¢ EmAVi

1
So. mygh=1m,;

va=v2gh
Similarly, vz=v2gh

Therefore, Vo= V5

269 (b)

Mg Vg

P
= — '

.. .1 2
Initial K.E. of system = K.E. of the bullet ¢ Em 8VE

By the law of conservation of linear momentum
mB VB+0 :msys. X Vsys‘

:mBVB_ 50 %10

=V = =0.5m/s
© mg,  50+950
1 2 1 2
Y mB VB _5 msys. vsys.
Fractional loss in K.E. &
2
—m,V
2 B "B

By substituting mz =50 x 10 " kg, vz=10m/s
mg, =1kg,v,=0.5m/s we get

. 95 .
Fractional loss ¢ T~ " Percentage loss ¢ 95 %

270 (a)

100
. workdone _ pressure x cnahge € volume
Power ¢ - = ;
time time
-6
;29000 Xll 10 5 x10?=0.02w

271 (b)

Because 50% loss in kinetic energy will affect its
potential energy and due to this ball will attain only
half of the initial height

272 (c)

W=AK or Wy+W, +W,=0

(Since, change in kinetic energy is zero)

TLcose 6\ L
: + i
h
b

Here, W;={ work done by tension = 0
Wg:[, work done by fore of gravity
t—mgh

(—mgL(1—cos0)
~Wp=—W,=mgL(1—cosf)

)

In the given condition tension in the string

273

la
p=2Mmm _2x036x0.72
m;+m, 1.08
T=48N

And acceleration of each block
0.72—0.36 _ &
0.72+036 |9 3

Let ‘S’ is the distance covered by block of mass
0.36 kg in first sec

m,—m,

2
a= m/s

m1+m2

S:ut+lat2=>S:0+l 10 X 12:&meter
2 2\ 3 6
. 10
.. Work done by the string W =T5=4.8 x 5
=W =8Joule
274 (¢)

mlvl—m2v2=(m1+m2)v
=2x3-1x4=2+1]v

2
=v==m/s
3
275 (a)
Maximum height reached by the particle
2 2
max:u_: (5) =1.25m
2g 2x10
7
180°
F =mg

Work done ¢ F.d=F dcos 0
img x(H ) % cos(180°)
$0.1x10%x1.25x[—1)=—1.25J

276 (b)
Fractional decrease in kinetic energy of neutron
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m,—m, \’ 278 (b)
P 1 2 =1 dm 2] . .
¢ [As M, =1 and m,= Loss of KE = force X distance ¢ ( ma ) X
As axXx
_2 (1f=1-1-8  Loss of KE o’
T 979 . Loss o o X
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279

280

281

282

(9
-0 @ -6
ul=u u2=0 vi=V v2=v
Before collision After collision
V.= m,—m, +2m1u1_ 2mu _ 2u
>\ m+m, m+m, M+m . m
M
(b)
Potential energy at the required height
20 o451
2
245
Again, 245=2%10 x hor h =20 ™= 12.25m
(b)

P={ constant
= Fv=P[.. P={( force % velocity]
=Maxv=P[.F=Mal]

=va=—

vdv _ P

e,

ds M

q=Ydv
ds

=>I vzdv:.i %ds

[Assuming at t =0 it starts from rest, ie, from = 0]

(d)

Let m be the mass of the block, h the height from
which it is dropped, and X the compression o the
spring. Since, energy is conserved, so

Final gravitational potential energy

= final spring potential energy

or mg(h+x):%kx2

or mg(h+x]+%k x*=0

or kx2—2mg(h+x)=0
kx*-2mgx—2mgh=0
This is a quadratic equation for X. Its solution is

N= mgi\/(ng2+2mghk
k
Now, mg=2x9.8=19.6 N
and hk=0.40 x 1960=784 N
- 19.6+1(19.6[ +2(19.6)(784)
1960
$0.10 m or —0.080 m
Since, X must be positive (a compression) we accept

the positive solution and reject the negative solution.
Hence, x=0.10 m

283 (a)
When two bodies of same mass makes head on elastic
collision, and then they interchange their velocities.
So, after collision first body starts to move with
velocity v.

284 (d)
.1 s 1 2
Energy supplied czmv —5(0.5114 =497

Energy stored cmgh=0.5%x9.8 x8=39.2J
.. Energy dissipated (49—39.2=9.8J

285 (d)

T: & mass of water fall per second

P _1x10°_ . 4,
b——=———"—==10"kgs
gh 10x10 J
286 (d)
—0U:. 0U~_ - A
F= i———j=7i—-24
0x 6yJ J
R -2 . .
s.a,=—=—==1.4ms " along positive X-axis
m 5
g =fr_—24
Y m 5

,4.8ms along negative y-axis
Lv,=a,t=14x2

(2.8ms”’

and v,=4.8 x2=9.6ms

1

2 2 -1
.‘.v:\/vx+vy: 10ms

287 (b)
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mgh
Work done= 7
100 =&20Xh

/1/2
Or
288 (c)
2
_bp 2
E=—"—VE«
2m p
E 2 2
or =2t :(ﬂ =1VE=4E,
E, |\ p, 2p, 2

So, increase is 300%

289 (a)
Mass of fragments are as 2 : 3
Total mass (20kg
.. Larger fragment (12 kg
.. Smaller fragment (8 kg
Momentum is conserved
-8 x6=12 x v=v=4={ velocity of larger

fragment
.1 1
.. Kinetic energy ¢ Em VZZE x12 x| 4)22 96J
290 ()
1 2 1 2_ 75 1 2
—mu, ——m 1_—X—m1u1
2 2 100 2
3
Or Ui—vizzui
vy lul ............. (1)
2
m m,|u )
Now vl—( 2 1) ! (ii)
(m1+mz)
m,—m, |u
Thus, ( 2 1) !

291 (b)
The linear momentum of exploding part will remain

conserved.

Applying conservation of linear momentum, We
write,

m,u,=m,u,

Here,m,=18kg, m,=12kg

-1
u=6bms ,u,=?

-18x6=12u,
=u,= 18X69ms_1
12

Thus, kinetic energy of 12 kg mass

1

kzzz m,

.1 2

—x12x(9

65 9]

=6 x 81

=486J

292 (b)

Force constant of a spring

k=E=mg_ X104 soon/m
X x 2x10

Increment in the length 660 —50=10cm

U:% ka:%5oo 10x102['=2.57

293 ()
There is no displacement

294 (a)
According to conservation of energy,

|

H=100m

mgHZ%mv2+mg h,

Or mg(H—hz):%mv2

Or v=12g[100—20]
Or v=V2x10x80=40ms"

1

295 (a)

U=Lks’=10J
2

U':lk(s+s)2:4 Ly s?|=40 ]
2 2
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W=U-U=40—-10=30J

1.

==t

573
ds_2,  d's_2
d 37 4d¢® 3

F=ma=3 ><§:2N

1.
W=2x=—t
3
Att=2s,
W=2><l ><2><2=§J
3 3
297 (b)
1, »
W==k
B X

If both wires are stretched through same distance
then
W oxk. As k2:2k1 SO W2: 2W1

298 (a)
Work done = area under curve and displacement axis

61x10—-1x10+1x10=10J

299 (b)
Total mechanical energy= mgh
KE_2
As. PE 1
KE= 2 mgh
3

and PE= % mgh
Height from the ground at this instant,

h= g A speed of particle at t hisinstant ,

v:\/Zg(h—h')
. 2h
29
3
300 (a)

2

U=-[ Fix=—[ kxdx=—k~>

This is the equation of parabola symmetric to U axis
in negative direction
301 (b)

2

Kinetic energy, K=——
2m

Where P is the momentum and m is the mass. When
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momentum is increased by 20%, then

p':P+£P:1.2P
100

2 2
...Kv:(1.2P) _144P°
2m 2m
K—-K

K':K+0.44K=>T:0.44

Percentage increase in kinetic energy is

K=K «100=0.44 x 100=44%
302 (c)
o 1 mnm,
Loss of kinetic energy = 2 m+m, (V1 vz)
.1 MxM 2
3 v ViVl
(MM V,=V,f
22 M|
M
=I(V1_V2)
303 (a)

No work is done while covering the horizontal
distance because F.3=0(..0=90°)

But work is done during vertical displacement which
is given by

Fh=60x5=300J

304 (c)

P:mgh:80><10><1.5
t 2

-600W=0.6kW

305 (c)
The displacement of body is
AB=7,—F,
L[3i1+42j+5k|—(2i+3 j+4k)
L%+}+ﬁ
W=F.AB=(2i—4j).(i—j+k)
(2—4==-2]

306 (b)

Let the constant acceleration of body of mass m is a,
From equation of motion

v,=0+at,
vy
Or a=— ...(1)
t
At an instant t, the velocity v of the body
v=0+at

\%
1
v=—t
ty
Therefore, instantaneous power
p=Fv=mav

...(ii)

\%
x| L.t
1

[From Egs.(i)and (ii)]

307 (d)
Due to the same mass of A and B as well as due to
elastic collision velocities of spheres get interchanged
after the colision

308 (a)

v=v’(pAv)

Power CFVZV(?
i pAv>=(100]|(2*=800 W

309 (b)
Impulse = change in momentum

mv,—mv,=0.1x40—0.1x(—30)

310 (d)
2
Kinetic energy of particle ,k = P
2m
pi=2mk
When kinetic energy =2k
p;=2mx2k,p;=2p;,p,=V2p,

311 (b)
Gravitational potential energy of ball gets converted
into elastic potential energy of the spring

mg(h+d\):%Kd2

. 1
Net work done 6mg(h+d]—§Kd2=O

312 (a)
dW =Fdl
I
w:{ FdlY:%
or WZ_!I)‘YTaldl\/F:YTal
or WZ%ileW:% 1—22)
or W= XA 1= Fl
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313 (b)

Let X be the maximum extension of the spring, figure.
From conservation of mechanical energy; decreases
in gravitational potential energy = increase in elastic
potential energy

—_—

v=0

X

= g "
[ Jromom

u=0
1, »
Mgx==k
gx=-kx

_2Mg

Tk

314 (b)

_10-0 2 -2
a—Tms =2ms °;

3

F=maor F=1000 %2 N =2000 N

+10ms_1=5ms_1

Average velocity &

Average power (2000 x5W =10'W
4

Required horse power is ——
746

315 (a)

316

317

Work done=area between the graph force
displacement curve and displacement

W:%XGX1O—5 X4+5x4—-5x%2

w=20J
According to work energy theorem
A=K =W
Ky=W+AK
=20+25
=45]
(b)
Initial condition Final condition

By conservation of linear momentum
2m=mv,+2mv,=v,+2v,=2

By definition of e e—l—v2_Vl
Y €770
=v,—v,=1=v,=0and v,=1ms '

(b)

Potential energy of water = kinetic energy at turbine

mg h:%mf:v:vz gh=12%98%x19.6=19.61

As F= =

At equilibrium, F =0

X°===
b

U at equilibrium =

320 (c)
mlvl—m2v2=(ml+m2)v
S2x3—1x4=(2+1)v

0) v—gmsf1
"3

321 (b)
KE=1mv?
2

Given, V2:( v+ 2)

Vs

K,
KZ
2
__"
(v1+2)
Vitdv,+4=2V}
vf—4v1—4=O
_4+V16+16

2
v1:4+2J§:2(\/§+1)ms_1

S(k,=2k,)

N | =

1

322 (c)

323 (d)
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324

325

326

327

Initially mass 10 gm moves with velocity 100 cm/s
m X cm

.. Initial momentum ¢ 10 X 100 =1000———
sec

After collision system moves with velocity V. then
Final momentum &( 10+ 10) x Vs

By applying in conservation of momentum
1000=20xv

Sys.
=V, =50cm/s

If system rises upto height h then
2

vl  50x50 2.5
p=Yos o 90X0 2.0 o5
2g  2x1000 2 cm

(b)

20T

15+

F(in N)
10T

4, , DIF,

T T T T T T
0 5 10 15 20 25 3
S(nm) —

Work done W =¢ area under F — S graph
= area of trapezium ABCD +¢ area of trapezium
CEFD

z,% x[10+15)x 1o+% x(10420) x5
£ 125475=200J

(d)

s=10m,F=5N, W=25],0="

cos@zm: 25 zl.'.9=60°
Fs 5x10 2

(d)

Work done in raising water=mgh
& W =(volume x density) g h
$(9x1000|x10 % 10

Or W=9x10"J
work _9x10°
. Useful = = =3kW
seful power =X 60
_ useful power
Hence, efficiency= X
consuming power
. 3
—=30%
6 10 0
()

Kinetic energy at highest point

(KE]H:%mVZCOSZQ

(K cos* 6
LK

328

329

331

332

333

334

335

. K
(J_
4

(b)

Loss in kinetic energy
2

L1m m2(“1 _“2)

2 (m1+m2)

1 m.m(ul—UZ)2
6_—

2 (m+m)
Cm(ul—u2)2
4
(c)

Change in momentum = Impulse
= Area under force-time graph
-.mv=¢{ Area of trapezium

=>mv=l T+I F0=>mv=£F0=>FO= 4 mu
2 2 4 3T

)
Kinetic energy ¢ B mv*
~K.E.xVv’
If velocity is doubled then kinetic energy will become
four times
()
p= mgh _ 200 x 10 x 200 — A0 kW

t 10
)
E = 1 myv

2

1

(E,—E,) _ _ 44
E, lmvz 100
2
On solving, we get y=5ms '
(b)

Gravitational field is a conservative force field. In a
conservative force field work done is path
independent.

LW =W,=W,
(<)

. 75
t——X%x12J=9J
Useful work 100
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1 -
Now, §X1><V2=9 or v=vV18ms !

336 (b)
Momentum of third part will be equal to the resultant
of momenta of two part

Pi=P+P;

Or p,=VP+P;

Or3mv,=v|mx 30]2+(m x 30/
3072

Or v,==—--10+2m

337 ()
gh

Power given to turbine 6 ——

PL:(E
t

=P, =9000W =P, =9kW
As efficiency of turbine is 90% therefore power
generated = 90% of 9kW

90
P, ,,=9%x—=P  =8.1kW
100

xgxh=P,=15x10x60

338 (a)
In an inelastic collision, only momentum is conserved
whereas in elastic collision both momentum and

kinetic energy are conserved

339 (c)

When the ball is released from the top of tower then
ratio of distances covered by the ball in first, second
and third second
hy:hyihy=1:2:3[Because h, *(2,—1)¢
.. Ratio of work done
mgh,:mgh,:mgh;=1:3:5

340 (a)
F.dF=[xi+yj|.(dxi+dy])

b xdx +ydy
(©

Friction is a non-conservative force. Work done by a

341

non-conservative force over a closed path is not zero.

Hence, option (c) is a false statement
342 (b)
Initial velocity of particle, v,=20ms "

Final velocity of the particle, V;=0

According to work-energy theorem,
W, .=AKE=K;—-K,

Z,%m(v?—viz)
c%xz(oz—zoz)
L—400J

()

Work = Force X Displacement (length)

343

If unit of force and length be increased by four times
then the unit of energy will increase by 16 times

(b)
Work done i mg(h/2)

344

100= 10x10xh
2
=h=2.0m
345 (c)

When a force of constant magnitude which is
perpendicular to the velocity of particle acts on a
particle, work done is zero and hence change in
kinetic energy is zero

346 (a)
Total K . E. of fired bullet

Power of gun ¢

time
1 2
MY 360 1
¢ = x = x2x10"x(100’=600W
t 60 2
347 (a)

Power of motor initially ¢ Py

Let, rate of flow of motor &(x)

work _ mgy —mg(y)

Since, power,
p Po= ime t t

%: X=¢( rate of flow of water

-mgx

()

If rate of flow of water is increased by n times, i.e.,

(nx)

Increased power, p;=

mgy'_ |y
t mg( t )

Lnmgx ...

(i)

The ratio of power
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DPo

mgx

b1 _nmgx _n

—_—=

p:p,=n:1

348 (a)
Initially **U nucleus was at rest and after decay its
part moves in opposite direction

v \
—‘Q‘J———@‘

particle Residual nucleus

According to conservation of momentum

—4v
4v+234V =238x0=V =
v+234V =238 x0=V 34

349 (d)
Condition for vertical looping

h:gr:5cm sr=2cm

350 (¢)
L .1
Kinetic energy ¢ B mv
As both balls are falling through same height
therefore the possess same velocity
But KE «m [If v={ constant]
(KE|, m; 2 1

(KE|, m, 4 2

351 (b)
Power delivered to body
P=Fv
=mayv
=ma|0+() (-U=0)
(magt
Or Pt

353 (b)
When particle moves away from the origin then at
position X=X, force is zero and at X > X, force is
positive (repulsive in nature) so particle moves
further and does not return back to original position
[.e. the equilibrium is not stable
Similarly at position X=X, force is zero and at X > X,
force is negative (attractive in nature)
So particle return back to original position i.e. the
equilibrium is stable

354 (a)
By conservation of momentum,
mv+M x0=(m+M|V
m
m+M

Velocity of composite block V' = v

.1
K.E. of composite block ¢ 5 (M+m| v
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355

356

357

358

359

360

(d)
Work done by the gun
=Total kinetic energy of the bullets

Ln—lmv2
2

240 x % x10 %10 3(600)

4120 x%xlo x 107> x 600 x 600
work done
time taken
; 120x10x 10~ x 600 x 600
1 min
;120210%360 _ 194, 10 x6w
60

120x 10% 6

1000

(a)
K.E. acquired by the body = work done on the body

.. Power of gun=

kW =7.2kw

1 .
K.E.:EmVZZFS i.e. it does not depend upon the

mass of the body although velocity depends upon the
mass

1
Vi o [If F and s are constant]

()
) . P, |m,
P=V2mE.-. PxvVm (if E=¢ const) .. — =4/ —
P, m,
(a)
%kXZZ%mv2+%mv2:mv2
X:\/va2
k
()

Initial linear momentum of system tmy % atmg % B
$0.2x0.3+0.4 x v,
Finally both balls come to rest
.. final linear momentum ¢ 0
By the law of conservation of linear momentum
0.2x0.3+0.4 xv,=0

_—0.2x0.3 _

'.vB—T——OJSm/s

(@

As the ball bounces back with same speed so change
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in momentum 2 mv

And we know that force = rate of change of
momentum

i.e. force will act on the ball so there is an
acceleration

()

F _.
Spring constant K = ;26 Slope of curve

361

keAl3
30 30

( v vl=-v
@

Before explosion

=0.1kg/cm

362
v2

m/2————@—

After explosion

Let the initial mass of body &m

Initial linear momentum & my ...(1)

When it breaks into equal masses then one of the
fragment retrace back with same velocity

o .m; ,.m
. Final linear momentum & — | V) +_(V2)

2 2
(ii)
By the conservation of linear momentum
—mv MV,
+
2 2
=v,=3Vv

=mv=

[.e., other fragment moves with velocity 3V in
forward direction

363 (a)
Effective height through which man moves up

t1—h

364 (d)
Work done [W|=¢ Area under curve of F-X graph

1
= Area of triangle OABZE x5x1=25J

365 (c)
According to work-energy theorem,
W=AK=0

(- Initial A final speeds are zero)
.. work done by friction +work done by gravity=0

—(pmgcos@)%+mglsin®:()

&%cos@zsinz
S U=2tan@
366 (c)

Force produced by the engine

369

370

371

pP_30x10°
v 30

Acceleration =

=10°N

Forward force by engine —resistive force

mas of car
. 1000—750 _ 250 _ 1 2
18 = ==mls
1250 1250 5
(9
The work done in stretching a sprig by a length X,
WF%"XZ ()

The work done in stretching the spring by a further
lengthx .

szlk(ZxJz—lkx2
2 2

1
2

1

kx4x*—=kx’
2

Or W2:

1
or W,=3x Ekx2 ..(ii)

From Esq. (i) and (ii)we have
W,=3W,

s

mg

As shown a block of mass Mis lying over rough
horizontal surface. Letll be the coeeficient of kinetic
friction between the two surfaces in contact. The
force Of friction between the block and horizontal
surface is given by

F=pR=puMg (“R=Mgi

To move the block without acceleration, the force
(P)required will be just equal to the force of friction,

ie,

P=F=uR
If d is the distance moved , then work done is given
by
W =Pxd=pRd
(a)
Kinetic energy of the block is
K=lmf
2

This kinetic energy is equal to the work done by the
block before coming to rest. The work done in
compressing the spring through a distance Xfrom its
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372

373

374

375

normal length is

1, »
W==k
5 X
1 2 1. o
= ==k
2mv > X
— x|
TV k
Given,v=4m/s,m=16kg, k=100 N/m
L. Xx=4 % ﬁ:1.6m
100
(b)
Given that,

K,+K,=5.5MeV ..

<—Oo»

Ko lem

From conservation of linear Momentum
Or 2K,[216m|=v2k,(4m)

Or k,=54K,...(ii)

Solving Eq.(1)& (ii),we get

k,=KEof o — particle=5.4 MeV .

(d)

Work done in raising water & mg h
W ={ (volume X density)
gh=(9%1000)x10x10
=W=9x10"J

work _ 9% 10°
time  5x60

=3kW

. Useful power ¢

.3
.. Efficiency ¢ 10 =30%

(d)

As the body moves in the direction of force therefore
work done by gravitational force will be positive

W=Fs=mgh=10%x9.8 x10=980J

~
~
\\\

mg sin

(a)

. _1.

Given that, S—gt

_ds_2. _d’S_2

=—=Zt;a=—5==
da 3 t© 3

F=ma=3 XEZZN;Work=2 ><lt2
3 3
Att=2

. 1 8
2X=X2x2==—]
Work¢ 3 3

376 (b)

In elastic collision
m;,—m, 2m,

v, =|— |u,+ u,
m1+m2 m1+m2

If the second ball is at rest ,ie U,= 0 ,then
m,—m,

v, = u,
m,+m,

gu —| MM ] % Zu

370 \my+m, | " 3

Or2m;+2m,=3m,—3m,

Or m;=5m,
m;_5
Or ;:: I
377 (a)
From Newton’s second law,
d
=%
If F=0,then (cjl_lt):()

= p =constant

Thus, if total external force acting on the system is
zero, then linear momentum of the system remains
conserved.

378 (b)

. 2 1

Centre of mass

V=r=1m’
m=1x1000=1000kg
1

W =mgh=1000 x 10 XEZSOOOJ

379 (d)
From law of conservation of momentum, when no

external force acts upon a system of two (or more)
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380

381

383

bodies, then the total momentum of the system
remains constant.

Bomb/o my=2kg
m=3kg O my=1kg
V=280 ms™!
Momentum before explosion =momentum after
explosion.
since bomb v at rest, its velocity is zero, hence,
mv=m,v,+m,v,
3x0=2v,+1x80

vy -—80 =—40ms”"
2

Total energy imparted is

KEZ%mlvf+% m, vg

(Lo x(—40)2+lx1x 180
2 2 '

=1600+3200=4800J
=4.8kJ

()
Let d, be the distance travelled by the vehicle before
it stops
Here, final velocity v=0, initial velocity (U
Using equation of motion v°=u"+2 aS
~0°=u’+2ad,

2

Or Stopping distance, d,=— 4
2a
(d)
Given F=2x,
Work done W=f Fdx
X, 2 1x2
X
.’.W:{ 2xdx=2| 5 .
=(x3—x})
O
Here t=+/x+3
or x=[t—3F=t"—6t+9
dx
v=—=2t—6
dt

At t=0s,v=2%x0—-6=—6
At t=6s5,v=2xX6—6=+6
Initial and final KE are same hence no work is done

WZ%m(vf—vi)ZO

384

386

387

388

389

390

391

392

(a)

Given, m=2kg, v=20ms ', 0=60°
Power(P)is given as

P=F -v=Fvcosf

P=mgv cos 6

S P=2x20x10x%cos60°
P=2x20x10x %

=P=200W

(d)
Kinetic energy of ball=potential energy of spring

. 1 > 1. 5
.e.,B— ==k
i.e 2mv > p%

__90
107
2, 90x144x107*

216 x10 % x V2 x(12x107%)

Or vi=—ms =

10 “x16x10
Or v=90ms~"
(b)
1, 1, \/E 0.1
—mvi=—kx*=x=v4—=104 ——=0.1
MY TR TREV 1000
(d)
P=vcosf=mgvcos90°=0
(9

Initial momentum of the system & mv —mv =0
As body sticks together .". final momentum &2 mV
By conservation of momentum 2mV =0..V=0

(a)
P=+2mE..P x+/E i.e., if kinetic energy becomes
four times then new momentum will become twice

(b)

Let Mbe the mass of body moving with velocity v
and m be mass of each broken part, velocity of one
part which retraces back is v and that of second part
isv.

Momentum before breaking=momentum after
breaking

Mv=m(—v|+my’

' Mv+myv

Orv=—_—

Since, M=2m,therefore

vv:(2m+m)v:3v

(b)
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Potential energy=Kinetic energy

Ie, mgh=%mv2

Or v=+2gh
If h, and h, are initial and final heights, then
V1:\/2 gh1’V2:\/29h2

Loss in velocity

Av=v,—v,=2 ghl—\/2gh2

. . . A V
..Fractional loss in velocity =

1
. V29h1_\/29 h,

\/Zgh1
Av_,_h
vy h,

o118
5

6 1—\/0.36:1—0.6:0.4=%

393 (d)
Iy
L~/3
Y
_MgL _ MgL _ MgL )
= . = 2(3)2 =718 [ n=3 Given ]
394 (a)
In head on elastic collision velocity get interchanged
(if masses of particle are equal) I .e. the last ball will
move with the velocity of first ball i.e. 0.4 m/s
395 (d)
Area between curve and displacement axis
z,% x[12+4)x10=80J
o o 1o
In this time body acquire kinetic energy ¢ 5 myv
By the law of conservation of energy
1
—mv =80J
2
=>% x0.1xv*=80=v’=1600=v=40m/s
396 (a)
1

EkSZZ 10 J [Given in the problem]
1 2 2ol 2 _
5k[tzs] ~[s] }_3x5ks =3x10=30J

397 (a)
Given a=-kx
g dv_dv dx_
dt dx dt
vdv
Or K__kx
Or vdv=—kx dx

Let for any displacement from 0O to X ,the velocity

changes from V6 V.

=>fvdv:—j‘kxdx

v0 0

2 2 2
VvV —Vy_ —kx

Or
2 2
. VZ—V(Z) _ —mk 'S
tm =
2 2

Or AK «x? (AKisloss€KE)
398 (d)

Here, m;,=20 kg,

m2=0.1 kg,

Vv, =6 velocity of recoil of gun,
Vv, =4 velocity of bullet
As MyVv,=m,Vv,
_ mz _ 0.1 _ V,
Vi= = Vo= Vo=

m, 20 200

.1
Recoil energy of gunt 5 m Vi
2
2 200
10v; _ %
4x10* 4x10°

v,=V804x4x10°ms ™"
(0)

According to law of conservation of momentum

804 =

399

Momentum of neutron = Momentum of combination
=1.67x10 7 x 10°=(1.67 x 1077 +3.34 x 107’

- v=3.33x10"m/s
(d)

According to law of conservation of energy

%mu2=%mv2+mgh

490=245+5%9.8%x h
245

h=242_5
29 >

400
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401

402

403

(c)

Initially, 4u=8=u=2m/s
Now, mv—mu=Ft
mv—8=0.2 %10

or v=5/2ms "

.1
Increase in KE ¢ 5 m (Vz— uz)

(b)
The work done in pulling the string is stored as
potential energy in the spring

lPu!ied

1, o

U=5 k x (1)

Where k is spring constant and Xis distance through
which it is pulled.

Also in SHM

Force>displacement

F=kx

F
Putting X=—"in Eq. (i),we get

k
. FV_F?
(=k| = | =2
ves k) 2k
U, K, 1500 1

~UpU,=2:1

1

(d)
Let a nucleus of mass M splits into two nuclear parts

having masses M, and M, and radii R, and R, and

densities P; and P,

4 4
~M,=p, EHR? and M2:P2§”R3

Given: p;—= Pz
.M, _[R,}
MZ RZ
According to law conservation of linear momentum,
M, —v,
Mx0= M 2 +M sVyor —=
M, v,

—Vve sign show that both the parts are move in
opposite direction in order to conserve the linear

404

405

406

momentum
Vi Mz Vi_ R, ’
”Vz M, Vz_ R,
v 3 R
L= 2 =§ Given—lzl
vy, (1 1 R, 2
(d)

xt X
Potential V=-o——
otential energy R

For maximum kinetic energy, potential energy of a
particle should be minimum

dv 2
For minimum value of V,——=0 and d—‘2>0
dx dx
Force F=— CC?X/ —4TX—27X—0=>X —x=0

=x|x*~1/=0
i.e.at x=0,x=+1 and x=—1 for on the particle
will be zero

dV3 1

d’v
For x=+1and x=—1——

dx
It means the potential energy of the particle will be

minimum at Xx=1 and x=—1

>1

Now substituting these values in expression of

p=3
4

potential energy
_|ar_nf
min 4 2

1 1

E
nergy 1o

\%4 J= J

|Kinetic energy| = Total energy —| potential ener

/max

lmv2 =g=>v2 :g=>v zim/sec
2 max 4 max 2 max \/E

(d)

All the central forces are conservative

(b)

w={ Fdy

Ay3 y2 +a
{ 3 + 5 +C y
Ad® Bd’ —Ad® Bda?
[ + +Cal|— + —C
3 2 [ 3 2 ¢
3
4;2‘:“ +2Ca
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407 (c)

Initial momentum of the system
p=mvi+my j= ‘_Pi‘z V2mv
Final momentum of the system &2mV

By the law of conservation of momentum

2mv=2mvV=v=-L
V2
408 (c)

v1=1.6 m/s

@ @

After explosion

9ke ) Atrest
Before explosion

As the bomb initially was at rest therefore

Initial momentum of bomb =0

Final momentum of system tmyvi+m,v,

As there is no external force

~mv,+m,v,=0=3x1.6+6 xv,=0

Velocity of 6kg mass V,=0.8 m/s (numerically)

lm2v§:% x6x(0.8°=1.92J

Its kinetic energy ¢ 5

409 (a)
As particle is projected with some velocity therefore
its initial kinetic energy will not be zero
As it moves downward under gravity then its velocity
[As vxt]

So the graph between kinetic energy and time will be

increases with time K . E .o« v2 o t2

parabolic in nature

410 (a)
Motor makes 600 revolution per minute
n=600 revolution rev

- =10—
minute sec

.1
.. Time required for one revolution ¢ 10 sec

Energy required for one revolution = power X time
I8 1 X746 X — 1 _746 —J
4 10 40
But work done 40 % of input
746 _ 40 « 746 —746)

L 40% x 230 =
e 0 T 100 40

411 (d)
In perfectly elastic lead on collision of equal masses

velocities gets interchanged

412 (b)
Fraction of length of the chain hanging from the table
.1_60cm _ 3 10

L—= =———=n=—
n 200cm 10 3
Work done in pulling the chain on the table

A
LN/H
v

mgL
2n’

[ Ax10x2 _
2x(10/3)

(d)

" Speed is constant

W=

413

.. Work done by forces =0
Work _
Time

*. Power &

414 (c)

When the block moves vertically downward with

acceleration g then tension in the cord

4

_ g|-3

T=M|g—~<|=—M
-2

Work done by the cord F. S=FScosf

(Tdcos 180°

(=3 d
—2 Mg|xd=-3Mg*-
[P =

415 (c)
As the body at rest explodes into two equal parts, they
acquire equal velocities in opposite directions
according to conservation of momentum
When the angle between the radius vectors
connecting the point of explosion to the fragments is
90 °, each radius vector makes an angle 45 © with the
vertical.
To satisfy this condition, the distance of free fall AD
should be equal to the horizontal range in same
interval of time

— — N
NN N
.4/ \/9045
/7 N
7N
D B
AD=DB
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AD=0+%><10t2=5t2

DB=ut=10t
~5t°=10t=t=2sec

416 (b)
The work is stored as the PE of the body and is given
by,

U:_TF dx

X4

external

Or UZ_kade

1
sz(xﬁ—xi)

{ 8;& 10.15~(0.05*]|[K =800/ given||
$400[0.2x0.1]
-8J

417 (d)
It is clear from figure that the displacement vector AT
between particles P; and P, is

AF=F,—F,=—8i—8

A7|=V—8P+—8F=8v2 ....G0)

Now, as the particles are moving in same direction
{ and V, are + Ve, the relative velocity is given by
V= VoV, =la—4]i+4 ]

—la—4P+16  ...Gi)

_|aF]

T

Substituting the values of T’re, and |A T‘| from equation

vrel

-

1%

Now, we know |V,

(i) and (ii) and t =2, then on solving we get ¥ =8

419 ()
Loss in K.E. & = [u, —u,
0SS 1n K. . 2(m1+m2) 1 2
( 3X6 1 _0P=172.87
2x10
420 (d)

In compression or extension of a spring work is done
against restoring force

In moving a body against gravity work is done against
gravitational force of attraction

It means in all three cases potential energy of the
system increases
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But when the bubble rises in the direction of upthrust |421 (c)

force then system works so the potential energy of When the ball is released from the top of tower then
the system decreases ratio of distances covered by the ball in first, second
and third second

hII hH:hIH:1:3:5: [Because hn e (2 n—l)]

. Ratio of work done mgh,;:mgh :mgh ;=1:3:5

422 (a)
Since, linear momentum is conserved
4 A
m
[ )
2 V=0
V
M M Z, CM
P
L2
B
B

Before collision  After collision
mve=Mvey....(i)

Angular momentum is also conserved

L ML’ .
mvy—= w....(ii)
2 12
2
Where ML 1s the moment of inertia of the rod

about the axis of rotation
Since, collision is completely elastic , kinetic energy
is also conserved .Thus,

1 5 1 1[ML?
- :_M + - —
o MYo=o Mvem™ 51775

From Egs. (i)and (ii),We get

Veu = é oL

2
2

Putting this value in Eq. (iii),we get

Lovi=im| Loz b dm|Loor
2 2 36 2 12
L mer?
18
OR R= 'L
M 9vy
423 (c)
P=+2mE. If E are same then P «y/m

425 (d)
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426

427

If h is the common height when they are connected,
by conservation of mass
pA h+pAh,=ph(A+A,)
h=(h,+h,)/2  [As A;=A,=A given]
As (h,/2) and (h,/2) are heights of initial centre of
gravity of liquid in two vessels, the initial potential
energy of the system

2, 12
U,:(hlAp)g%(thp)g%:pgA(h%}“)
@
When vessels are connected the height of centre of
gravity of liquid in each vessel will be h/2

(hy+hy)

i.e. lash=(h,+h,)/2]

Final potential energy of the system

_ (h1+h2) h1+h2
o2 4
h,+h,|
L Apg _( v+h,| ..(ii)
4
Work done by gravity

W=U,~U=4poA [2[ Wi+~ +hf

1
chgA{hl—hZ)z

(b)
f=pumgcos6
or f=0.30%x10% 10cos45°
30
=—N
OI'f \/E
W=fxs
130 5150, Q:75J51

‘RTRTR

This is negative work because f and s are oppositely
directed

(d)

T 1y

G- @

=20

Conservation of linear momentum along X-direction
m,v=m,v,

428

429

430

431

432

m,v

:VX

m

Along Yy direction

X V_
my xS =mv,

tan(-)=l

2
(b)
E . 2
_k: 1+l :E
E, 5/ 25
E.
ZK 1] x100=( 28 |x 100=44
E, 26
(d)

1 1

Initial K.E. of the body cEmVZ:E x25x4=50J

Work done against resistive force
.1
= Area between F'-x graph ¢ 5% 4x20=40J

Final K.E. = Initial K.E. — work done against resistive

force
(50—40=10J

(a)
Kinetic energy is the energy possessed by a body due
to its velocity(v)given by

il

Momentum(P)=m x v ... (ii)
K=p

1 2
K==
2mV

Given,

1 _
.'.Emvzzmv\/v:2ms !

(a)
Vix)=[x*-3x|J
. _ —dv
For a conservation field. Force, F'= dx
.'.F:_—d(xz—Bx)z—(Zx—S)Z—Z X+3
dx
At equilibrium position, F =0
—2x+3=0
3
=—m=1.5
X 5 m m
(a)

Let initial kinetic energy, E,=E
Final kinetic energy, E,= E+300% of E=4FE
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7 p, [E, [4E B 442 (c)
As P« E=>P—1— El— ?_2=P2_2P1 From equation of motion,

2.2
=P,=P,+100% of P, v —L12—2as 2
1500/°=(1000*~2x a xs

4 |1000~[500" _ 375000
2a a

[.e., Momentum will increase by 100%

433 (c)

Between two collisions direction of velocity of ball . . . .
..work done against air resistance

get reserved at the highest point

w=Fs
434 (c) (ma xs
P=F .v=Fvcosf .10 375000
Just before hitting 0 is zero and both F, v are 1000 a
maximum 37500
435 (a) 443 (d)

The ratio of masses=1:3

Therefore ,m,=xkg,m,=3 x kg

Applying law of conservation of momentum
m,v,+m,v,=0

=xxv,+3x%x4=0

1
KE of colliding body before collision:E mv’

After collision its velocity becomes

(M= my) —  m v

v= =
3m 3

m,+m,

-1 2
=— 1 1 \%
Or Vi 12ms KE after collision=—mv’==m (—)
Therefore, velocity of lighter mass is opposite to that 2 213
of heavier mass. i 1 mv’
29
436 (c)
K Ebefore
Kinetic enerevé 1 mv? Ratio of kinetic energy=
et gy 7 K Eafter
As both balls are falling through same height, 1 mv>
therefore they possess same velocity. b 2 == g
KE), m, 2 1 imyve 1
VIKE], m, 4”2 29
437 (d) 444 (b) F 4x10
There is no loss of energy. Therefore, the final a,= . = 20 =2ms "
velocity is the same as the initial velocity. FA 4 %10
X
Hence, The speed of roller coaster at point D is U ay=—= s =8ms >
mg
438 (b) Given that, K,=Kj
In case of non-conservative forces, the work done is 1 , ,
dissipated as heat, sound etc. ie, it does not increase L.e., 5 MpV = B MpVp

the potential energy. But in case of conservative or m (u+ 0t )Z—m (u+ 0t )2( =u+ at)
: . . . r = Sv=
forces, work done is responsible for increasing the A ATA B B"B

potential energy Or mAaiti:mBa%t,zg('.'u:O)
2
440 (<) Or b My 9o
From energy conservation, tg m, a,
%kaZ%Mk)yz . ixﬁz\/SxM:Z
20 (o2 V20x4
y_1 |
x 2 445 (d)
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446 (d)
Givenk , =2k,
By stretched spring gain get energy

E:%kxz('.'F:kx)

2
oR E=2L
2 K
" For spring P
2
g=LF
2 K,
" For spring Q
1 F*
E,2=——
Q 2 KQ
Er_Ko_1
E
EPZ—QZE
2 2
448 (c)

. .1,
Potential energy U¢ 5 k x

2

Ui [x
..Uz_ XZ
U (1)

oy, 4)

OrU’=16U
450 (a)

2
P:mv :80X10X10:1000W
2t 2 x4

451 (b)

To leave the block, it oscillates in vertical plane. If
maximum extension in spring in extreme position of
block is X , then

Work done by weight of the block

=Potential energy stored in spring

mgx=%kx2

. y—=n Mg ..q—mg

Sx=2—22d|d=—=+

=t =)
452 (c)

75

E|=-—"=x[12)=97J
Energy stored( ) 100 ( J
As E:%mvz
V:\/Ez\/2><9:\/ﬁm5_l
m 1
453 (a)

Let ball is projected vertically downward with
velocity v from height h

1
Total energy at point A =5 m V'+mgh

During collision loss of energy is 50% and the ball
rises up to same height. It means it possess only
potential energy at same level

TA WTi‘ 777777 k:"’;: 0

h

|1

50%(%mv2+mgh)=mgh

212

v=+v2gh=+v2x10x20
sv=20m/s

l(lmv2+mgh)=mgh

454 (b)
Percentage of energy saved is

LV x100
2

:v2><100
v:+2gh

1 2
—mv+mgh
5 my+mg

o = 12 x12 %100
T12x1242x10x 12

. 14400 _ 14400
144+240 384

=37.5

455 (a)
This condition is applicable for simple harmonic
motion. As particle moves from mean position to
extreme position its potential energy increases

, . 1, .2 ,
according to expression U :E kx” and accordingly
kinetic energy decreases

456 (c)
Let velocity of masses after explosion be V; /AV,,then
from law of conservation of momentum, we have
Momentum before explosion = Momentum after
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458

459

460

461

462

463

explosion

MV =m,v,+m,v,
Givenm,=m,=m,v,=0,
SMv=mv,+mx0
_Mv

=

=>V1
(@)
Here, Force, 15=(42'+j—212)N
Velocity, \72(2;’+2 j+3 i()ms_1

Power, P=F .v=|4i+j—2k).(2i+2j+3k)
L(8+2—6/W=4W

(b)

The instantaneous power is the limiting value of the
average power as the time interval At approaches
Zero.

P=1lim AW
Ao At
~w=[ Pdt

Given P=3t"—2t+1

4
w=[(3-2t+1)dt
2

3 02,1
W=[ —+t),=56—12+2
—W=46J
(d)
[2h 2% 5 2x5
R=u ?=>20:V1\/ 10 and100=V2\/T

=V,=20m/s,V,=100m/s

Applying momentum conservation just before and
just after the collision
10.01)[V|=(0.2](20)+(0.01)(100)

V=500m/s

(0

Volumelav=nr’v

Mass {, T r* v x 1000 ST units

Power of water jet

L my?
.2
6

. :§><7'[r2\/><1000><v2:5007'[r2V3

()
Both part will have numerically equal momentum and
lighter part will have more velocity

(d)

h:0><3+%><10 x3x3=45m

Loss of PE (3 x10x45J=1350J
this will be the kinetic energy at t =3 s

464 (a)
Weight € air
sweight e water
5x10

3

. . (‘,
Relative density Los

.. Loss of weight in water & N

N=100y

Weight in water ¢ 3

50——
3

3

. 100 500
Work doneGTN X Sm:T

465 (c)
Mmgvy 50x10 °>x30
Vg

mg= =1.5kg
466 (b)

W=mgsin0 xs

$2x10° xsin15°x 10

(5.17kJ

467 (c)
K,=mgh,,K,=mgh,

1_K2

x 100

% Loss &
1

h1_h2

% 100=50%

8
1
468 (d)
Work done = change in kinetic energy

1 2
W==
2mV

W « v* graph will be parabolic in nature

469 (c)
Vertical height 6 h=1cos 30°
Loss of potential energy -mg h
A

.. Kinetic energy gained ¢ 73mgl

470 (b)
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Potential energy stored in the spring is given by
1. >

U==kx
2

2

. U1_ Xy

T,
100 _[2F
LU, (4f
or U,=400J
. Potential energy increases by
400-100=300J

X

471 (c)
Work done on the wire to strain it will be stored as
energy which is converted to heat. Therefore the

temperature increases

(a)

Initial height of CG =4 cm

Final height of CG =10 cm
Increase in height :6cm=0.06 m
Work done (5 %10 x0.06=3J

472

473 (c)
Velocity exchange takes place when the masses of
bodies are equal

474 (c)
e _1 2
Initial kinetic energy E =5 mv. ...

JZ

(i)

1
Final kinetic energy 2 E= oM (v+2

By solving equation (i) and (ii) we get

v=(2+2\5)m/s

475

By the conservation of linear momentum

Initial momentum of sphere = Final momentum of
system

mV=m+M|v_,  ..@)

If the system rises up to height h then by the
conservation of energy

1 .
E[m+MJvfyS.=(m+M)gh (i)

=>vsys.: v Zgh

Substituting this value in equation (i)

V= m+M \/Zigh
476 (b)
Efficiency, = outpu? POYET_ « 100%
consuming power
Here ,P =10kW

output

P =2% 10°calg ' xgs™'
$2x10%cals™!
$2x10°x4.2Js"

8.4 kW

As, Poupu™ Pinpu, hence it is never possible.

477 (b)

478

479

480

Given W=25J,F=5N,As=10m
Work=Force X displacement
W=(Fcos0)xAs

0 COSG——W
r “F-As
25 1 11
= =—V0O= —|= °
Or cosb Sx 102 6=cos (2) 60

Hence, angle between force and direction of body is
60 °.

(b)

By momentum conservation before and after collision
, m1

m,V+m, % 0=(m1+m2) v=v=
‘ my+m,

i.e. Velocity of system is less than V

(@)
ul=6m/s u2=4m/s
= m,—m, 2m,u,
m,+m, m,+m,

Substituting m;=0,v,=—u, +2u,
=v,=—6+2(4|=2m/s

[.e. the lighter particle will move in original
direction with the speed of 2m/s

(@)

/

Initial momentum of the system (block C & =mv
After striking with A, the block C comes to rest and
now both block A and B moves with velocity V/,
when compression in spring is maximum
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By the law of conservation of linear momentum 1

mv:(m+m)V=>V:§

Speed of car, V=72 kmh™'=72x %ZZOms_

KE=2mv*=1 x 800x 400
By the law of conservation of energy 2 2

K.E. of block C=4¢ K.E. of system + P.E. of system 4400 x 400J
lmvzzl(zm)vz_i_lkxz p= KE _ 400 x 400
2 2 2 time 32
2 (5000 W=5kwW
=>%mv2=%(2 m) % +%kx2=>k XZZ%mv2
487 (a)
=x=y.L Work done W =¢ Area under F-x graph with proper
2k sign W ={ Area of triangle ABC + Area of rectangle
481 () CDEF + Area of rectangle FGHI + Area of IJKL
1 !
100=§kx2 [Given] FIORS
1 1 % e e G H
W:—k(X;—Xi):—k[(ZX‘)Z—Xﬂ & A C F I L
2 2 ko0 B T T PP
2 4 |68 1012 ﬂ 16
. 1 ) B (metre)
63 % Ekx =3x100=300J D E J K
-104
482 (d) 1
W =FScos0=10 x 4 x cos 60 °=20 Joule W=| 5 x6x10 |+[4x(=5)}+[4 x5]+[2x[-5)|
483 =W =30—-20+20—-10=20J ....(G0)
According to work energy theorem
Kf _Ki =w= (Kf x:16m_(Ki x:0m: w
(Kf x=16m :(Ki x:0m+W
625J+20J=45J  [Using ()]
Ball starts from the top of a hill which is 100 m high
and finally rolls down to a horizontal base whichis | 488 (c)
20 m above the ground so from the conservation of Work done on the ball by the table surface is the
1 ) work done by the frictional force. Since a ball moves
energy Mg (hl o hZ): 2 mv on a frictionless inclined table (or smooth surface),

therefore frictional force is zero. Hence the work

=v=42g(h,—h,)=+2x10 x(100—20)
done on the ball by the table surface is zero

6\/1600=40m/s

™ 489 (b)
(a) ) 1 > 21 ( 2 -2 —4_
Momentum of earth-ball system remains conserved w =5 k (Xz_ X 1)— 5 x800x(15"—=5 ) x10 "=8J

485 (d) 490 (b)

From v=u+at,v,=0+at,| " a= %) If the body strikes the sand floor with a velocity v,
1 2

1
F=ma=mv,/t, thenMgh—2mV

With this velocity v, when body passes through the
sand floor it comes to rest after travelling a distance
X . Let F be the resisting force acting on the body.

v
Velocity acquired in t sec ¢at= t—lt
1

, mv, v,t mvit
Power ¢ F'xv= X ET Net force in downwards direction
t t t; .
tMg—F
486 (d) Work done by all the forces is equal to change in KE
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(Mg—F)XZO—%Mv2 491 (b)

dp dv_mx2v _2x2x100 4
F=—"F=m—= = =2x10"N
Mg—F)x=—Mghor Fx=Mgh+Mgx dt dt 1/50 1/50
9 g g
or F:Mg 1+ﬁ
X
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492 (d) Height, h=10m
t* d’s_d|¢ Work done (10" x 10 x 10=10°J
S=§.'.dS=t2dt=>a=—2=—2[§ :2tm/52
N k done by th fdt “ 98 ()
ow work done by the force Let M, ,M,be the masses of first and second
2 2
W= J‘ F.dS= J' ma. ds fragments respectively and V;, V,be their velocities
0 0 after explosion.
2 2 F : f
2, 3, 3 { 4]2 —o4] rom conservation of momentum
f3><2txt dt—f6t dt—E t 0o— MV:ml,m2+m2V2
0 0
Where, M is mass of bomb before explosion and vits
493 (d) , velocity.
dez:ﬂz Xa :( 0.1 )2:25 - U.=25U Since, bomb is stationary, hence v=0
X 10.02 ’ Given,m,=1g=1x10"*kg=0.001kg
494 (b) m,=3 g=3x 10 °kg=0.003kg and
Total initial momentum=Total final momentum E,=6.4 % 10%J
iem, u,+m,u,=m,v,+m,v, S0=m,v,+m,v,
~Mxv+mx0=Mv +myv, ¢0=0.001v,+0.003 v,
tMv=Mv,+Mv, -V,
X Or Vo= (1)
or M{v—v,|=mv,...... i 3
Again kinetic energy is also conserved. Total kinetic energy is
2 2
%mluf+%m2u§=%mlvi+%m2v§ EK:§m1V1+Em2V2
.'.Mv2+m><O=va+mv§ Ek:%><((0.001)vi+%><('0.003)v§ ...(>11)
(MV=MVi+mv; 5\2
1 1 -V
or MV —vi|=mvi....... i .-.Ekzzx(0.001)v§+§(0.003)>< !
Dividing Eq.(ii)by Eq.(i), we get
M(vz—vi) mv; ) 2
_ = — L o 2 -1
Mlv—v,| mv, E=5% 0.001{ vi+3x 3
Or vtv,=v, 2 2
1 4v; 0.002]v
As Mém,sov,=v E,(:EX(O.OOHX 31: 3 Lo (i)
SV,=v+v=2v 2
-64x10°=12002lvi
495 (b) 3
4
U=A-Bx=F="9Y _) By=Fox or =3%64x10
dx 0.002
4
496 (a) Or szw
m—m 0.002
= — (Vi=96x10°=9.6 x10"ms "
m, +m, o .
Hence, kinetic energy of smaller fragment is
1.008665—4.002603| 3 L1
N——V E —1 2
1.008665+4.002603 5 K= m, v,
E,;:l x(0.001) x9.6 x 10
497 (d) 2 4
Mass to be lifted (10 x 10* kg E=48x10"J.
[.". density of water ({, 10° kg m ] 499 (a)
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500

502

503

TN
h] \\\ /;1\\ NN

IR LT A
Particle falls from height h then formula for height
covered by it in nth rebound is given by
h,=he”"
Where e = coefficient of restitution, n=¢ No. of
rebound
Total distance travelled by particle before rebounding
has stopped
H=h+2h+2h,+2h,+2h,+...
Lh+2he*+2he*+2he’+2he’+. ..
(h+2h(e*+e*+e®+e’+...)
2 232
1-e’

2
1+e

Lh+2h >
1—e

=h|1+ =h

1—e’

(d)

Central of the mass of the rod lies at the midpoint and
when the is displaced.

Through an angle 60 °it lises to point B.

From the figure

sin30°=2¢
AB
Or sin 30 °=——
12
1_L
Or 57
I
Or L—4

The potential energy of the rod in this position is
U=mgL

1
U=mg-—
94
(9
Change in the momentum = Final momentum — initial
momentum
Lead ball Tennis ball
) \ \ ;
@ - gﬂ @ — @

\4

For lead ball AP, _,=0—mv=—m?
For tennis ball A P

[.e. tennis ball suffers a greater change in

=—mv-mv=—2mv

tennis —

momentum

(b)

By applying law of conservation of energy

504

505

506

509

510

511

512

ngZ%mv2=>v= 2Rg

(d)
P=F.v=maxat=ma’t [asu=0]
(v P mvit
tm|—| t=—— [Asa=V,/t]
tl 1
(a)

Work done = Area covered in between force
displacement curve and displacement axis

= Mass X Area covered in between acceleration-
displacement curve and displacement axis

(10 x%(s x107*x20x 10 *|=8x107*J

()
Let v be the velocity with which the bullet will
emerge
Now, change in kinetic energy = work done
1 1
For first case, Em(loo )2—5 mx0=F
1 2 1 o

For second case, Em( 100 —ymv =Fx0.5
Dividing eq. (ii) by Eq. (i), we get
[100/°~(vf _0.5_1_, _100
T2 T S VVE

100 12 V2

(9
Force F=(5+3x|N

:50\/§m571

6

Work done W:J' F. dx=f |5+3 x| dx

X 2

I8

3x° °
5x+—l =68J
2 2

(@)

As 20% energy lost in collision therefore

h
mg h2:80%ofmgh1=>h—220.8

1

h _
But e=4/—2=10.8=0.89
hl

(b)

Energy required tmgh

In both cases, h is the same. Hence, energy given by
both is same. [It is worth noting here that powers of
two men will be different as power is the energy
expense per unit time and times are different]

)

Page| 117



513

In an inelastic collision, kinetic energy is not
conserved but the total energy and momentum
remains conserved.

S
my = 4kg m, = 6kg
U,=12ms’! u, =0

Momentum before collision
( Momentum after collision
mu,+m,u,=m,v,+m,v,
S 4x12=(4+6)v

Or v=48ms"'

o .1 2
Kinetic energy before collision ¢ E m,u;

.1 2
L=%x4x(12
> x4x(12]
(,288J

.1
Kinetic energy after collision ¢ 5 (m1+ m2) v

1 2
=110/14.8
62( (4.8
=115.2]

Loss in kinetic energy=288 J-115.2 J
=172.81]

()

Work done in lifting water and drum
660 x10x20J=12000J

Total mass of ropes ¢40 % 0.5 kg= 20 kg
Work done in the case of ropes

20 x10x10=2000J

Total work done = 14000 J

514 (d)

515

h,=he”'=1xe*"'=1x(0.6/=0.36m

(9
Initial velocity of ball is zero ie u=0
. Displacement of ball in ¢ second

=
sHe-3Hed

S:t—l:
g 299

o}

or 51:52:53:(1—

1:3:5
Now, W=mgs

Woas
SWW,iW,=1:3:5

516 (a)
By the particle of conservation of linear momentum,
Mv=mv,+mv,=Mv=0+M—-m|v,=v,= MMV
-r
517 (d)
1
For first ball, mg hl_E mu
hy
u
m_ll_
u2
i.e .y h1:_
29
For second ball
u’cos’0 _ 1 1
mgh,=mg ————==mu’ cos’ §==mu’cos’ 60
2g 2 2
LS B g ST
2 2 2 4

u cos 60 u VT
602 hy

518 (b)
1
Kinetic energy K= 5 r'w’

. 2
e, Kxr

The ratio of new kinetic energy to the original KE is

given
K, [,
ry

2

K,

519 (a)
m2=A
ml=1

- @

Neutron Nucleus at rest
2
(Ak) _mim—my [1-A
k retained m 1+ m2 1+A

2
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520 (c)
When a particle is moved in a circle under the action
of a torque then such motion is non-uniform circular
motion.
Applying principle of conservation of energy, total
mechanical energy at L
=total mechanical energy at H

mg

mg sin®

.'%mVEZ%mv?#MG(Zl)

But v;; =gl

.'%mvi:%m \gl|+2mgl

Or v;=5gl

Or v;= N 5—91

Hence for looping the vertical loop, the minimum
velocity at the lowest point L IS \/W

521 (c)
F=— Ix it is clear that slope of U — X curve is zero
at point B and C
. F=0 for point B and C

522 (a)

Potential energy increases and kinetic energy
decreases when the height of the particle increases it
is clear from the graph (a)

523 (d)
When trolley are released then they possess same
linear momentum but in opposite direction. Kinetic
energy acquired by any trolley will dissipate against

friction
2

Sumgs= 2P— =so 1/m’ [As Pandu are constants]
m

2 2
S, |\m, 1 1
524 (b)
1 5
K==myv
2

. Kz_h2
..Kl_hl

. Kl
Given K2=7

Kl hZ
2K, 5
h,=2.5m
525 (d)
mv,—mv,
Velocity of combined mass, V=—"—"—"
i 0.1x1-0.4x0.1 —0.12m/s

0.5
.". Distance travelled by combined mass
6vxt=0.12x10=1.2m

526 (b)
2
E:L: 4 ==]
2m 2X3
528 (b)
g 1
E =—— If momentum are same then FE & —
2m m
E_m_2m_2
"E, mi, m 1
529 (c)

Before collision After collision

Here, m=0.25kg,u,=3ms ', u,=—1ms '

It is an inelastic collision
According to conservation of momentum
mu,+mu,=(m+m|v

1

mu,+mu, u,+u, 3-1
2m 2 2

=>y= =1ms

530 (d)

v1=+3m/s

As M, =m, therefore after elastic collision velocities
of masses get interchanged
i.e. velocity of mass m;=—5m/s
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531

532

533

534

535

and velocity of mass m,=+3m/s

(©
According to work-energy theorem
W ={ Change in kinetic energy

l’ScosB:lmvz—lmu2

Substituting the given values, we get
20x4xcos0=40—0 [ u=0]

(b)
The height (h) traversed by particle while going up is
2
u 25

T2g 2%x98
? v=0
5ms™!
1100 g
work done by gravity force=mg . h
. 25 o
0.1 xgx %9038 cos 180
[angle between force and displacement is 180 °]
S W=-0.1x %:—1.25J
(a)

Momentum conservation
5x10420x0=5x0+20xv=v=2.5m/s

(9
A s first collision one particle having speed 2v will
rotate

.4
240 ° (6 —n)while other particle having speed vwill

3
rotate
ol 2m . .
120°|¢ BNk At first collision they will exchange

their velocities. Now as shown in figure, after two
collisions they will again reach at point A.
v 4 2v

2v

Ist collision 2nd collision

(a)

When the distance between atoms is large then

interatomic force is very weak. When they come
closer, force of attraction increases and at a particular
distance force becomes zero. When they are further
brought closer force becomes repulsive in nature

This can be explained by slope of U — X curve shown
in graph (a)

536 (c)

537

538

539

540

At the highest point of its flight, vertical component
of velocity is zero and only horizontal component is

left which is
u,=ucosf

Given 0=45°
~.u,=ucos45° =1L

V2

Hence, at the highest point kinetic energy
E==m uf

(b)

The angle between the displacement and the applied
retarded force is 180"

..Work done=Fs cos 180 °— F's

-—Ve

1 m(v’—u’)
Power . Work done _ 2

time t
6 2 2
P:1X205x10xhzm (5]
2 5% 60
P=2.05x 10°W =2.05 MW

(a)
P=\2mE: P«+E

1
Percentage increase in P= 5 (percentage increase in

E)
c%m19&:005%

(b)
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Y A

Momentum of ball (mass m) before explosion at the
highest point { mvi=mucos 60 °i

{mx 200 ><%2':100mikgms1

A
Y 10?m/s
_ -k Tv
/ v
100m/s
(o}

Let the velocity of third part after explosion is V

After explosion momentum of system & P +P,+P,

.. m A m A m A
M «100j-"x100 j+ 1 x v
°3 7773 T

By comparing momentum of system before and after
the explosion

g x 100}'—% x 100}'+%Vi’:100mi=>V:300n

541 (d)

Angle will be 90 ° if collision is perfectly elastic

(d)

From conservation of momentum.

542

Momentum before collision =Momentum after
collision
myu,+m,u,=m,v,+m,v,
20%x6+30x0=20v+30v
220x6=50v

120 1

Or v=¥=2.4msf

543 (d)

Work doneW =F x s
ch%(x).'.Woch

544 (d)

The tension in the string at any position is
2

T:mv

+mg cos 0

For critical position
0=180°

V=V,

T=0

Hencev, \/TQ

545

dK _ . dv
dt T dt

(,(mﬂ v=(mav=4v)

dt
As m=2kgand a=2ms >

(b)
v, =V 4°+3°=\25=5ms""

1

546

v,=6ms

Work done = Increase in kinetic energy
i1 xol6-57

2
((36—25/7=11J

(@)
dx 2
=X _3_gr+3t
Y=

-.vo=3m/s and v,=19m/s

547

1
W :E m(véz1 —vé) [According to work energy

theorem]

z,% x0.03 x(19°—3%|=5.28J

548 (d)
Loss in K.E. = (initial K.E. — Final K.E.)of system

lmlui+—m2u§—%(ml+ mzv)V2

2 2
.1 2,1 2 1 2
=3 X(32]"+=%x4 x|5]"—==x%x(3+4) %[5
053 %327 45 x4 x[57—2 x(3+4) x[5]
($1498.5J
549 (d)
Work done for a distance s is given by
1, >
W==k
5 S
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550

552

553

554

Where k is spring constant.
Now, work done for a distance 2 s is given by

1 2 1, »
W—EK[sz —4x5k5
4 x10=40J
..Required work done
=40-10=30J

()
_l_

N\

2m—A

U<— U*— -
Initial momentum of particle 6mV
Final momentum of system (particle + pendulum)
-2mv
By the law of conservation of momentum
=m V,=2mv= Initial velocity of system v= 70
.. Initial K.E. of the system

. \%
ol(2m)v2—§ 2m| 0)

2

If the system rises up to height h then P.E.=2mgh
By the law of conservation of energy

Vo’ Vs
l(Zm] =2mgh=h=—"
2 <M 8g
(@)

VA _@_ _@ vB
A B
By the conservation of momentum, M,V =Mz Vg
=>mx16=2mxv,=v,=8m/s

1 1 2
m,va+=mgyvs

2 2

Kinetic energy of system & —

z,% xm ><[16)2+%><(2m]>< 8°=192mJ

()

If a body has momentum, it must have kinetic energy
also, (a) is the wrong statement

If the energy is totally potential, it need not have
momentum (b) is correct (c) and (d) are also correct

(b) o
Force F=(+15 j+6k)N
Displacement s=10 }'m

W ={F-s=(+15]+6k)-(10j)=150 J
555 (a)

KE lef lva:l lmu2
ctt. 5 212

u 10 1
*. velocity left, v=— 5 f =7071.06 ms
y

556 (c)
Law of conservation of momentum
0.5%x2+1x0=1.5%xv
(assumed that 2™ body is at rest)

orv=2
T3

The energy loss during the collision
AK=K;-K,

3 (2
Zxl=
!

2,_3)2_(1)x

22

2 2] 2

b— 2 J=-0.67J
3
So, energy lost is 0.67 J

557 (c)
Given, velocity of river,(v)=2m/s
Density of water p=1.2 gc ¢!

Mass of each cubic metre

1230071 g
1072
. kinetic energyl 5 m v

2
.1 3 2
o§x1.2x10 x (2]
$2.4%x10°J=2.4KJ

559 (a)

According to conservation of linear momentum,
m,v,=m,v+m,v,

Where v is the velocity of bullet after the collision
and V.is the velocity of block ,
-.0.02x600=0.02v+4 v,

Here, v,=V2gh=v2x10x0.2=2ms '

-.0.02 x600=0.02v+4 x,

Or0.02v=12-8

Orv= =200ms "

4
0.02
560 (b)

Because the efficiency of machine is 90%, hence,
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561

562

563

potential energy gained by the mass

b % X energy spend 6 % x5000=4500J
When the mass is released now, gain in KE on hitting
the ground

¢ Loss of potential energy

4500 J

(d)

Using conservation of linear momentum, we have
mv,=mv+2my

Vo
Or v=—
3
Using conservation of energy, we have
1 2.1, 2.1 2
—mv,==kx,+=|3m|v
270 27702 (3]
Where X,=compression in the spring ,
v2
mvi=kx+3m| =
mv;
Or kxi=mv,— 30
2mv;
Orkx(z): L
2m vé
k= 5
3Xx,
(b)

As the area above the time axis is numerically equal
to area below the time axis therefore net momentum
gained by body will be zero because momentum is a
vector quantity

(d)
Velocity at B when dropped from A where AC=S

v2:O+2g(S—X)
Orv’=2g(S—x) ...Q)

Potential energy at B=mgx ...(ii)
4

S-x
Bt KE=3PE
C
. Kinetic energy (3 X potential energy
%m x 2g(S—x|=3 xmgx

=S—x=3xorS=4xorx=S/4
From (i),

564

565

566

2 S\_2gx3S_3¢gS
=2g|S—x|=2g(S——|= =
vi=2g(S—x| g( 4) n >
3gS S \/3
= _— = — d — —
- \/ 2 4T
(b)
Tension in the string
—vl - g|_Mg
T=M|g—a|=M|g—=|=—"7=%
g-al=M|g—=|==
W =Force x displacement
. Mgh
‘T
(d)

If it is a completely inelastic collision then

m,v,+m,v,=m,v+m,v

m,v,+m,v,
v=———"-—"mm,
m+m,

pi . P>

1 2

KE=-LL P2

2m; 2m,

As D1\ P, both simultaneously cannot be zero
therefore total KE cannot lost.

)

By the conservation of momentum in the absence of
external force total momentum of the system (ball +
earth) remains constant

567 (c)

If momentum is Zero ie, if p=0,then kinetic energy
2
K=£—=0
2m

But potential energy cannot be zero, thus a body can
have energy without momentum.

568 (d)

Elastic force in string is conservative in nature
W=—AV, where W =( work done by elastic force

of string
W=—|V,=V,|=V,=V,or

WZ%kxz—%k(x+y]2

or W:%kxz—%k(x2+y2+2xy)

1, 201, 20 1 2 1 1 2
—kxX*—=kx ==k y’—=k[2xy|=—kxy —= k
kX =D kX =S ky =D kl2xy|=—ly =~ ky
.1

Ly (-2x-y)
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The work done against elastic force is

Wext:—W:%(2X+y)

569 (d)
vl=0
g v V2
o = = g
Before explosion After explosion

According to conservation of momentum
3m
4

my=|—
4

4
V,=—V

3

v+

570 (b)
P:mgh or m_ P

t t gh
m_ 1000 i

or —

t 10x10

571 (d)
Work done=force % displacement

Hence, displacement-force curve gives work done,

572 (b)
In elastic head on collision velocities gets
interchanged

573 (a)

— 1 >
Kinetic energy, k :E myv

.1 m(mvz)
L=

2 m
.(mv) p’
“om o

-kl_ P? szzg

“k, 2m, p?1

B8
P, 2
p,:p,=1:1
574 (b)
E=1m(20-10*)=Lmx30x10
2 2
1
E=—mx10x10
2
1
£ §m><30><10
T =3VE =3E
—mx10x10
2
575 (c)

Mass of the shell 6m;=0.2 kg

Mass of the gun 6 m,=4kg
Let energy of shell ¢ E,, energy of gun ¢ E,

Total energy liberated
tE+E,=1050Joule ...()

2
ASE:i

2m
E, m E
e S T S T e e
E, m 0.2 20

From equation (i) and (ii) we get E;=1000 Joule
.1
.. Kinetic energy of the shell ¢ 5 m, Vi: 1000

:%(0.2)\&:1000=>v1:¢10000:100m/s

576 (c)
Let initially particle X is moving in anticlockwise
direction and Y in clockwise direction
As the ratio of velocities of X and Y particles are

X

1
v_ = 5, therefore ratio of their distance covered will
y
be in the ratio of 2:1. It means they collide at point B
A

130‘@120"

To1200

After first collision at B, velocities of particles get
interchanged, i .e., X will move with 2V and particle
y with v

Second collision will take place at point C. Again at
this point velocities get interchanged and third
collision take place at point A

So, after two collision these two particles will again
reach the point A

577 (d)

Slope of inclined plane, sin #=1/100
Component o weight down the inclined plane
F=mgsin6=100%9.8x1/100=9.8 N
$= ¢ distance moved = 10 m
W=Fs=9.8x10=98J

578 (c)
Work done by stopping force = loss in KE

F x 0.40:% x 0.05x (80°= F=400 N

579 (b)
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Work done W:f F-dx

Xo

Lkadx
0
2 %
X 1, »
/ - =_kX
ok 2|, 5%
580 (d)

x:2t4+5t+4:v:d—X:8t+5
dt

At t=0,v=5m/s

At t=1s,v=8x1+5=13m/s

Increase in KE

L%m[(13)2—(5)2]:144j

581 (b)
p=v2mkE,
E, is increased by a factor of 4, p becomes double.

So, percentage increase in momentum is 100%

(b)
1

. . 2 _ 2
According to question, 2 MyV,= 5 MgV

_Va_ [Ms_ J 5_1
vg {m, V20 2
Using Impulse Momentum

FAt, m,Av, At, 20 1
= = =—X—-=
FAty mgzAvy Aty 5 2

(©
o . kinetic energy 1md
Stopping distance ¢ - =>5=——
retarding force 2 F
If lorry and car both possess same kinetic energy and

582

2

583

retarding force is also equal then both come to rest in
the same distance

584 (d)
mg h={ initial potential energy
mg h' = final potential energy after rebound
As 40% energy lost during impact
-.mgh =60% of mgh
=h'=22 xh="0 s 10=6m

100 100

585 (d)
Net force on body ¢, %42732:5 N
~.a=F/m=5/10=1/2m/s’

.1 1
Kinetic energy ¢ —m vi= 5 m(atf=125J

2
586 (a)
Max. K.E. of the system = Max. P.E. of the system

L=t 16/ x[5x 102 P=2x 10727
2 2 ‘
587 (a)
When the length of spring is halved, its spring
constant will becomes double

Because k aloc l.'.k al
x L L

Slope of force displacement graph gives the spring
constant (k) of spring

If k becomes double then slope of the graph increases
[.e. graph shifts towards force- axis

(b)

Linear momentum of water striking per second to the

588

wall Py,=mv=Avpv=A v p, similarly linear

momentum of reflected water per second P,=A v’ p

P, cos@

o |D

NGB
P, sinf

Pisin@

Now making components of momentum along X-
axes and y-axes. Change in momentum of water per
second

(P,cosB+P, cosB

(2 AV pcosh
By definition of force, force exerted on the Wall
(2 AV pcosh

(b)
2
E=i S E 1 [If P={ constant]
2m m

[.e., the lightest particle will possess maximum

589

kinetic energy and in the given option mass of
electron is minimum

(a)
If X is the extension produced in spring
F_m_20><9.8:4.9cm

F=kx =—= =
=X KTk 4000

591

592 (a)
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4200

1kcal=10"Calorie=4200J = ~kW h
3.6x10
- 700 keal =220 4200y 0 81 kw
3.6 x10
593 (a)
Applying principle of conservation of linear
momentum, velocity of the system (V) is
m,v 50x10 _ 1
m,v.=m,+m,|V,=V= 171 _ 1
Vi=(my b m,+m, (50+950) 2
1 21 50 2
iti E=—mv==x|——=|x10"=2.5J
Initial KE, £ 5 1V 5 1000)
1
Final KE, EZ:;( m'+m?)v’
( L(50%950) L 1_ 155
2 1000 2
Percentage loss is KE
E —E —
1”2 100= 2.5 0.125:95%
E, 2.5
594 (b)
If the masses are equal and target is at rest and after
collision both masses moves in different direction.
Then angle between direction of velocity will be 90 °,
if collision is elastic
595 (a)

Shell is fired with velocity V at an angle 8 with the
horizontal

So its velocity at the highest point

= horizontal component of velocity & vcos 0

So momentum of shell before explosion &mvy cos 0
Y A

When it breaks into two equal pieces one piece
retraces its path to the canon, then other part moves

with velocity V
Y A

So momentum of two pieces after explosion
o2
2

By the law of conservation of momentum

—veoshl+ My

mv cos GZ%VCOSG+%V=V:3VCOSQ

596 (c)
While moving from (0,0) to (a, 0)
Along positive x-axis, y=0.". F= —kx j
[.e., force is in negative y- direction while
displacement is in positive X-direction
~W,=0

Because force is perpendicular to displacement

Then particle moves from (a, 0) to (a. a) along a line

parallel to y-axis (X =+a ) during this
F=—k(yi+aj)

The first component of force, —ky i will not
contribute any work because this component is along
negative X-direction (—l ) while displacement is in
positive y-direction (a ) 0) to (a s a). The second
component of force i.€. —ka } will perform
negative work
~W,=l-kajllajl=~kalla|]=—kd’

So net work done on the particle W =W, +W,

L0+ —ka’|=—kd’

597 (d)

598 (b)
From force diagram as shown in figure
mg—T=ma

1
¢ a
mg
mg_3mg
4 4
"W ={ work done by tension

—3mgd
4

T'=mg—ma=mg—

(T .$=Tscos180°=

599 (a)
The potential energy of a particle is given by

.. dv _
For minimum value of V,——=0
dx
3
SAX2X ) k=0, x=21
4 2
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600 (c)
Force = Rate of change of momentum
Initial momentum ﬁl =mv sinfi+mvcos 6 j
Final momentum _PZ =—mvsinBi+mv cosf j
P AP _ —2mvsin6

At 2x10°°

Substituting m=0.1kg,v=5m/s,0=60°
Force on the ball F=—250v/3N

Negative sign indicates direction of the force

601 (a)
Since bodies exchange their velocities , hence their
m,
masses are equal so that — =1
Mg
602 (c)
Let the blade stops at depth d into the wood
Y
A T
u=2gh o
Y 3
[ A S
B | |d §o° %oo'\
cC X
v=0
v’=u’+2aS

=0=[vV2gh/’+2(g—ald

1+ﬁ

By solving a= d

9

. h
So the resistance offered by the wood ¢ mg | 1 +E

603 (a)
U,=mgh, and U,=mgh,

LU -U,
% energy lost ¢ U %100

1

100:( 1h 2)><100

1

. mgh,—mgh,
(J—
mg h,

2—1.5

6 x100=25%

604 (a)
Velocity of 50 kg mass after 5sec of projection
v=u—{(=100—9.8x5=51m/s
At this instant momentum of body is an upward
direction
P, ...=50x51=2550kg—m/s
After breaking 20 kg piece travels upwards with
150 m/s let the speed of 30 kg mass is V
P4 =20x150+30 xV
By the law of conservation of momentum
Piiiar =P finai
=2550=20%x150430xV =V =—15m/s

I.e. it moves in downward direction

initial

605 (b)
Due to theory of relativity

DCAM classes

Dynamic Classes for Academic Mastery
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