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TOPICS to be covered

Variable mass system
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A ball of mass m is moving towards another stationary ball of mass 2m as shown. Find velocity of
each ball and total loss in kinetic energy after collision for

/1. Elastic collision
2. Inelastic collision (Q =0 S)
/

_}, Perfectly inelastic collision
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A ball of mass m is moving towards another stationary ball of mass 2m as shown. Find impulse of
deformation and veformation for , (qum de_JrovMoJ—;on enenqy los s in k-é-)

1. Elastic collision
2. Inelastic collision (Q: O g)

3. Perfectly inelastic collision
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A ball of mass m is release from rest from height h. after it’s collision with ground it rebound up to
height 0.64h. Find value of e
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The blocks shown in figure have equal masses. The surface of A is smooth but that of B has a friction
coefficient of 0.10 with the floor. Block A is moving at a speed of 10 m/s towards B which is kept at

rest. Find the distance travelled by B if (a) the collision is perfectly elastic and (b) the collision is
perfectly inelastic. Take g = 10 m/s?.

10 m/s
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A bullet of mass 20 g travelling horizontally with a speed of 500 m/s passes through a wooden block
of mass 10.0 kg initially at rest on a level surface. The bullet emerges with a speed of 100 m/s and
the block slides 20 cm on the surface before coming to rest. Find the friction coefficient between the
block and the surface.

Zoz"‘; 500 m/s
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A ball of mass m strike the ground with speed u at an angle 6 with horizontal. Find speed of ball just
after collision if coefficient of restitution for collision with ground is e
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A ball of mass m strike the ground with speed u at an angle 8 with horizontal. Find speed of ball just
after collision if coefficient of restitution for collision with ground ise= o
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A ball of mass m is projected from ground with speed u at an angle 6 with horizontal. coefficient of
restitution for collision with ground is e. find time of flight, maximum height and range between nth
and (n+1)th collision. Also find total time of flight and total range sl
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A ball of mass m is projected from ground with speed u at an angle 6 with horizontal. coefficient of
restitution for collision with ground is e. find time of flight, maximum height and range between nth

and (n+1)th collision. Also find total time of flight and total range ( ec< )
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Two balls of mass m and 2m of same size are moving toward each other and collide as shown.
coefficient of restitution e is 0.5. find speed of each ball after collision and total energy loss
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An open trolley of mass M is moving on smooth horizontal surface. Rain is falling vertically
downwards and due to rain, water start filling in trolley at constant rate of A kg/s. find speed of
trolley at time t. Initial velocity of trolley is V, and trolley has no water in it,

BY A a0 a0 0 0 0 0 0 0 0 0 00 0 0 a0 0 a0 40 0 0,000
TR MMEMEAMEAM UMMM A MM UM A M MM A VA A AR RIAL
BR AN N 0 0 0 0 0 0 0 0 0 a0 L0 40 L 0 0,000
B 0 0 0 0 0,0 0,0, 0,0,
a0 a0 o030 0,000,000 ,0 0,080,030 ,0,0,0,0,0,0,0,0,0,0,0,0,0¢
804040 30,56 ,0 050,050,600 ,0,050,0,0,8,06,0,0,0,0,0 000,06,
by b, o. o.o. o.o 0y 0, 0, c.c. 0.0 0 0 04 0,5 0, 0,0,0,0,0,0,08,0,01,
s 040, 0,0 ,0,0,0, a0 a0 0,0 ,0,0,0,0,0,0,0,0,08,°
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The initial mass of a rocket is 1000 kg. Calculate at what rate the fuel should be burnt so
that the rocket is given an acceleration of 20 ms-2. The gases come out at a relative
speed of 500 ms~! with respect to the rocket:

[Use g =10 m/s?] [26 Aug, 2021 (Shift-1)]

500 kgs-!
ATDB.uno
10 kgs!

6.0 x 102 kg s~

C NC JNC NC

60 kg s-!
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