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1. Aspring of spring constant 5 x 103 N/m s stretched initially 4. A ball is thrown vertically downwards from a height of 20 m

by 5cm from the unstretched position. Then the work
required to stretch it further by another 5 cm is

(@) 1250 Nm (b) 18.75Nm

(©) 2500 Nm d) 625 Nm

A particle of mass 10 g moves along a circle of radius 6.4 cm
with a constant tangential acceleration. What is the
magnitude of this acceleration if the kinetic energy of the
particle becomes equal to 8 x 10~#J by the end of the second
revolution after the beginning of the motion ?

(a) 0.1 m/s? (b) 0.15m/s?

(c) 0.18 m/s? (d) 02m/s?

A body is moved along a straight line by a machine
delivering a constant power. The distance moved by the
body in time ‘¢’ is proportional to

(a) t31'4 (b) t31'2 (C) tlf'4 (d) tlf'2

with an initial velocity v, It collides with the ground and
loses 50% of its energy in collision and rebounds to the
same height. The initial velocity v, is: (Takeg=10ms?)
(a) 20ms! (b) 28 ms™!

() 10ms! (d) 14ms!

When a rubber-band is stretched by a distance x, it exerts
restoring force of magnitude F = ax + bx?> where a and bare

constants. The work done in stretching the unstretched
rubber-band by L is:

1

(@ ar? +br? (b) —(aL2+bL3)
2

aL2 bL3 1 aL2 bL3

© — -+ @ 3172 "3
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A particle is acted bya force F'=kx, where & is a +ve constant.
Its potential energy at x = 0 is zero. Which curve correctly
represents the variation of potential energy of the block
with respect to x

@) LL’

NS

(b) 7T*
© 7 iﬂ

A particle of mass m is driven by a machine that delivers a
constant power of k watts, If the particle starts from rest the
force on the particle at time t is

(@) mk t 2 (b) 2mk t 2
1 1/2 mk 1/2
—+/mk t —t

© 3 @ |5

A moving body with a mass m, and velocity u strikes a
stationary body of mass m,. The maqch m, and m, should
be in the ratio m,/m, so as to decrease the velocity of the
first body to 2u/3 and giving a velocity of v to m, assuming
aperfectly elastic impact. Then the ratiom,/m, is

@ 5 ) 1/5 (c) 1/25 (d) 25

Two similar springs P and Q have spring constants K, and
KQ, such that K, > KQ. They are stretched, first by the same
amount (case a, ) then by the same force (case b). The work
done by the springs W, and W, are related as, in case (a)

and case (b), respectively
@ Wp=W,: W, =W,

10.

11.

12.

13.
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b) W,> W, Wo> W,
© Wp<W,iW,<W,
) Wo=W,:W,>W,

A body is allowed to fall freely under gravity from a height
of 10m. Ifitlooses 25% of’its energy due to impact with the
ground, then the maximum height it rises after one impact is
(a) 25m (b) 5.0m (c) 7.5m (d) 82m
Water falls from a height of 60 m at the rate of 15 kg/s to
operate a turbine. The losses due to frictional force are 10%
ofienergy. How much power is generated by the turbine?( g
=10m/s?)

(a) 8.1kW (b) 102kW

© 123kW (d 7.0kwW

A glass marble dropped from a certain height above the
horizontal surface reaches the surface in time t and then
continues to bounce up and down. The time in which the
marble finally comes to rest is

(@) et (b) et

( l1+e ) 1-e
© "1 e @ "1ve
Ablock C of mass m is moving with velocity v, and collides
elastically with block A of mass m and connected to another

block B of mass 2m through spring constant k. What is k if
X, is compression of spring when velocity of A and B is

same?
Yo |A B -

mvo2 mv02
@ 2 ®

3 mvo2 2 mv02
© 27, @ 3,2
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14.

15.

16.

17.

18.

In the figure shown, a particle of mass m is released from the
position A on a smooth track. When the particle reaches at
B, then normal reaction on it by the track is

A

B
I H
2 m> g
(a) mg (b) 2mg (c) Emg (d) .

A body of mass 1 kg begins to move under the action of a
time dependent force F:(2ﬁ+3tzj) N, where i and j are
unit vectors alogn x and y axis. What power will be developed
by the force at the time t?

(a) (22+3W (b)) (22 +4tHwW

() (B+3tHW d)y 2E3+3HW

A bullet of mass 20 g and moving with 600 m/s collides with
a block of mass 4 kg hanging with the string. What is the
velocity of bullet when it comes out of block, if block rises
toheight 0.2 m after collision?

(@ 200m/s (b) 150m/s (c) 400m/s (d) 300m/s
A body of mass m kg is ascending on a smooth inclined

R, . n .
plane of inclination 0 [sm 0= —] with constant acceleration
X

of a m/s?’. The final velocity of the body is
v m/s. The work done by the body during this motion is
(Initial velocity of the body = 0)

1 2 (g + xa) mv? [g +a}
—mv xa = |5
@ 3 g ® =5
© 2mv2x(a+ x] @ mv? ( +xa)
a . 2ax £
The potential energy of a 1 kg particle free to move along
4 2
L X X
the x-axis is given by V(x)= [4_ 3 J J.

19.

20.

21.

22.

Jr-19]

The total mechanical energy ofthe particleis 2 J. Then, the
maximum speed (in m/s) is

3
@ 7
1

© 5
A car of mass m starts from rest and accelerates so that the
instantaneous power delivered to the car has a constant
magnitude P, The instantaneous velocity of this car is
proportional to :

(@ tP, (b) t172

!

/2 J—
© t'7 (d) Jm
A block of mass m rests on a rough horizontal surface
(Coefficient of friction is u). When a bullet of mass m/2
strikes horizontally, and get embedded in it, the block moves
a distance d before coming to rest. The initial velocity of the
bullet is k,/2ugd , then the value ofk is

m/2
-+ m

® 2

d 2

@ 2
(c) 4

(b) 3

(d 5

A force acts on a 30 gm particle in such a way that the
position of the particle as a function of time is given by x =
3t — 41> + 3, where x is in metres and t is in seconds. The
work done during the first 4 seconds is

(a) 576mJ (b) 450mJ

(c) 490mJ (d) 530mJ

A steel ball of mass 5g is thrown downward with velocity 10
m/s from height 19.5 m. It penetrates sand by 50 cm. The
change in mechanical energy will be (g = 10 m/s?)

(@ 1J (b) 1257

(c) 157 (d) 1.757
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A 10 H.P. motor pumps out water from a well of depth 20 m
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 = 10ms2)

(@) 5 minutes (b) 10 minutes

(¢) 15 minutes (d) 20 minutes
A3kgballstrikesaheavyrigidwallwithaspeed

of 10m/satanangleof60°. It getsreflected with Sy
the same speed and angle as shown here. Ifthe C
ballisin contactwiththewall for 0.20s, whatis 60
theaverageforceexertedon theballbythewall?

(@) 150N  (b) 300N (©) 150/3N (d) zero

A 2 kgblock slides on a horizontal floor with a speed of4m/s.
It strikes a uncompressed spring, and compresses it till the
block is motionless. The kinetic friction force is 15N and spring
constant is 10,000 N/m. The spring compresses by

(@) 85cm (b) 5.5cm (c) 2.5cm (d) 11.0cm
A stone is tied to a string of length ¢ and is whirled in a
vertical circle with the other end of the string as the centre.
At a certain instant of time, the stoneis at its lowest position
and has a speed u. The magnitude of the change in velocity
as it reaches a position where the string is horizontal
(g being acceleration due to gravity) is

@ +2gf (b) 2% -gr)

© ul-gr (d) u—yu’-2g¢

27.

28.

29.

30.

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) 400 W (b) 200W
(€) 100W (d) 800W
A body of mass 50kg is projected vertically upwards with
velocity of 100 m/sec. After 5 seconds this body breaks into
two pieces of 20 kg and 30 kg. If 20 kg piece travels upwards
with 150 m/sec, then the velocity of other block will be
(a) 15m/secdownwards (b) 15 m/secupwards
(c) 51 mfsecdownwards (d) 51 m/secupwards
The K.E. acquired by a mass min travelling a certain distance
d, starting form rest, under the action of a constant force is
directly proportional to

Vm

(@) . (b)
(d) independent of m

©  Jn
Avertical spring with force constant k is fixed on a table. A
ball of mass m at a height h above the free upper end of the
spring falls vertically on the spring so that the spring is
compressed by a distance d. The net work done in the
process is

1
(a) mg(h+d)—%kd2 (b) mg(hfd)fikcl2

2

(c) mg(h—-d)+ %kd~ (d) mgth+d)+ %kd2
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