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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 = t3/3, where x is in metre and t in second. The work done by the force in the first two seconds is

a) 1.6] b)16] c) 160] d) 1600]

A body of mass 2kg 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) 2kg b) 1.2 kg c) 3kg d) 1.5 kg

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

linear momenta is

a)4:1 b)v2:1 c)1:2 d)1:16

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 21 + 3] + 4k N acts on a body for 4 second, produces s displacement of (33 +4j + SQ)m. The

power used is
a)9sw b) 7.5 W c) 6.5W d)45W

The decrease in the potential energy of a ball of mass 20 kg which falls from a height of 50 cm is
a) 968] b) 98] c) 1980] d) None of these

A block of mass 2 kg is free to move along the x- axis. Itis 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

£y
N
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a) 450 b) 7.50 ¢) 5.06] d) 14.06 ]

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
F?t? F?t? F%t? Ft
a) b) c) d) o—
m 2m 3m 2m
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
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The power of a water pump is 200 kW. If g = 10ms~Z, then the amount of water it can raise in 1 min to a
height of 10 m is
a) 2000L b) 1000 L c) 100L d) 1200 L

Two springs have their force constants as k;and k, (k; > k), 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~2 ,find the work done (in joule)by string on the block of
mass 0.36kg during the first second after the system is released from rest.

wrtey

a) 8] b) 9] ) 7] d) 0.48]

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
5

]

-5

-10

a) 30 b) 15 c) 25 d) 207

A particle is released from a height 5. 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)i 3gs b S V3gs 95 J/3gs

4" 2 4’ 2 2" 2

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

x 742

a) 10 FleM b] 10(F1 + Fz)M C) (Fl + Fz)/M d) Zero

A spring of spring constant 5 X 103Nm™! 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
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18. A toy car of mass 5 kg moves up a ramp under the influence of force F plotted against displacement x. The
maximum height attained is given by

02406 81012 X

a) Ymax = 20m b) Ymax = 15m €) Ymax = 11m d) Ymax = 5m

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 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) +600 ] ) —600] d) +1600]

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 = O tox = 3is
a)25k b)3.5k c) 45k d)9k

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) vVm b) Independent of m ) 1/vm d)m

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

a)6:5 b)12:11 c)11:10 d)10:11
In the stable equilibrium position, a body has

a) Maximum potential energy b) Minimum potential energy
c) Minimum kinetic energy d) Maximum kinetic energy

2
Power supplied to a particle of mass 2 kg varies with time as P = % 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) 4 ms™? c) 2ms?! d) 2v/2 ms™1
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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) Itis not possible to say anything without
additional information

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

From a waterfall, water is falling down at the rate of 100 kg/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) 10 kW ) 1kW d) 1000 kW

A variable force, given by the 2-dimensional vector F = (3x21 + 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)-7] b) Zero c) +7] d)+19)

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 W,
B

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 10 cm (Take g = 9.8 m/s?)

d)2.2m/s

4 SAFALTA cow

inatres by SR 300CE




SAFALTA COM

An Inihative \' u“{m
ANSWER KEY

4, 5.

11. 12,
18. 19.
25. 26.

SOLUTIONS
(d)
Clearly, 80% energy is retained after impact

'h'—80 10=28
o —mx = m

(b)

dx d [t? 5
=—=—|—|=t
dt dt\3

When t = 0, then v = 0, when t = 2, then
v=4m/s
Work done in first two second = change in KE

I/Ir’zém[(ﬂf)2 (0)2 ]=1x2>< 16 =16]

(b)

m; =2kgandv, = (21;:2) U = % [Given]
By solving we get m, = 1.2 kg

()

p =+ 2mE;,

or p «m [+ Eyis given to be constant]

P mp 11
P, |my, (4 2

Q)
By definition
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+3j + 4k). (31 + 4f + 5k) 38

4 "4
= 95W

AU =mgh =20x9.8x05=98]
©

detzAp

1 1
:§x4x3—5x1.5x2=pf—{)=>pf

_pP K.E. =
K.E=——=1-se—iK.E=506]

(b)
2 2
Kinetic energy E = 2 (FE) F
2zm 2m
(<)

The relation between linear momentum and

kinetic energy is

p?=2mk ..(0)

But linear momentum is increased by 50%, then
150

~ 100
3
p'=3p

Hence, p'? = 2mk’
2
Or @p) = 2mk’
or  pP=2mk' .(i)

¥

P P

On putting the value of p? from Eq. (i) in Eq. (ii)
9
m ® 2mk = 2mk’
=2
Ork = " k
So, the increase in kinetic energy is

ﬁK—gk k—Sk
4 4
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Hence, percent increase in kinetic energy

_ B/ 100%

5
=E>< 100% = 125%

(d)
mgh

P="to

Pt 200 =60

=—=———=1200L
gh  10x 10

(<)
FZ
w = E

If both springs are stretched by same force then
1

As ky > kytherefore,w; < w,

Le., more work is done in case of second spring.

(a)

_ Net pulling force

Total mass

0.72g - 036g g

0.72+036 3
1 1 g
= — tz = — = —

=29 =3 (3){ )’ =5

T—0.36g = 0.36a = 0.362

~ T =048g

Now,wr = TS cos 0°(on 0.36 kg mass)

_ g _ 2

= (0.48 g) (6) (1) = 0.08(g?)

= 0.08(10)? = 8]
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(b)

Work done = area under F-x graph

= area of rectangle ABCD + area of rectangle
LCEF + area of rectangle GFIH + area of triangle

UK

D C 3145 &8 —
x{m)
H
=10

=2-1)%x((10-0)+(3B-2)(5-0)
+(4=3)(=5-0) +5(5—4)(10 = 0) = 15]

(d)
Velocity at B when dropped from A
where AC =5
v?=u?+2g(s—x) ..(i)
2 =2g(s — x) ...(ii)
Potential energy at B = mgx
-~ Kinetic energy = 3 X potential energy

(d)

As the speed of mass is uniform hence, net power
will be zero.

(b)

1 2
W] =Ekxxl
1
=X 5% 103 x (5 x 1072)% = 6.25]

1 2
W, = Ek(xl + x3)

1 _ _
=X 5x103(5% 1072 + 5 x 1072)? = 25]

Network done =W, — W; = 25 — 6.25
= 18.75] =18.75N—m

()

Work done = Gain in potential energy
Area under curve = mgh

1
=>Ex11x100=5><1-:]xh=>h=11m
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orW=—%XZDDx1{]]=—600]

(<)
1 ) 1

U= Ex(xﬁ —xH)=2U= Eﬁ'(}? -0)=U
=45K

(b)

Kinetic energy acquired by the body

= Force applied on it x distance covered by the

body

KE.=Fxd

If F and d both are same then K. E. acquired by

the body will be same

mgh P m t
__9:._1=_1><_2 [Ash = anstant]
L Pz iy Ly

60 11 11
e — T — T — T —
P, 50 12 10

(c)

From work-energy theorem
AKE = W,

or Kf —K; = [ Pd

or - mvz fz (E tz)dt

i

v=2ms" !
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(b)
P = 2mE if E are equal then P < vm
i.e., heavier body will possess greater momentum

(d)
2

p P_g 2P\?
2m Py 3

= E, = 4E, = E, + 3E, = E + 300% of E

(a)
m
P =(T)gh =100 x 10 x 100 = 10°W
=100 kW

(<)

F=3x*1+4j,7 = xi+yj

&~ dr = dxi + dyj

Work done, W = [ F.d7 = fg'g?ﬁxzi +

47). (dxi + dyj)
o : 3,0

= J- (3x%dx + 4dy) = [x* + 4}!]52’3;

(2.3) '
=33 +4x0-(2°+4x3)
=274+0—(8+12)=27-20=+7]
According to work energy theorem
Change in the kinetic energy = Work done,

W =+7]

(b)
Gravitational force is a conservative force and
work done against it is a point function i. e. does

not depend on the path

(b)
v=,2gh=v2x98x01=v196=14m/s

o SAFALTA cor

W F




