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JEE MAIN WORK, ENERGY AND POWER — COLLISIONS IN ONE

DIMENSION (ELASTIC AND INELASTIC) — PYQS

Max. Marks: 24

Questions: 6

Q1

Q.2

Q.3

Section A (MCQ) — 6 questions

In a perfectly inelastic collision, two spheres made
of the same material with masses 15 kg and 25 kg,
moving in opposite directions with speeds of 10 m/s
and 30 m/s, respectively, strike each other and stick
together. The rise in temperature (in °C), if all the
heat produced during the collision is retained by
these spheres, is :

(specific heat of sphere material 31 cal/(kg °C) and
1cal=4.2])

1)1.75 (2144 (3195  (4) 115
m; =10 kg
_V)
A k=3000 N
m

Consider two blocks A and B of masses m; = 10 kg
and m, = 5 kg that are placed on a frictionless table.
The block A moves with a constant speed v = 3 m/s
towards the block B kept at rest. A spring with
spring constant k = 3000 N/m is attached with the
block B as shown in the figure. After the collision,
suppose that the blocks A and B, along with the
spring in constant compression state, move together,
then the compression in the spring is, (Neglect the
mass of the spring)

(1)03m (2)0.1m

(3)04m  (4)0.2m

g
Gt

As shown below, bob A of a pendulum having
massless string of length 'R' is released from 60° to
the vertical. It hits another bob B of half the mass
that is at rest on a frictionless table in the center.
Assuming elastic collision, the magnitude of the
velocity of bob A after the collision will be (take g

as acceleration due to gravity.)

Q.4

IN
3

Given below are two statements. One is labelled as
Assertion (A) and the other is labelled as Reason

R).

A B C
Assertion (A): O Q O

VA:5

V=2 vc=4
Three identical spheres of same mass undergo one
dimensional motion as shown in figure with initial
velocities v,=5 m/s, vg=2 m/s, vc=4 m/s. If we wait
sufficiently long for elastic collision to happen, then
va=4 m/s, vg=2 m/s, v=5 m/s will be the final
velocities.

Reason (R): In an elastic collision between
identical masses, two objects exchange their
velocities.

In the light of the above statements, choose the
correct answer from the options given below:

(1) Both (A) and (R) are true but (R) is NOT the
correct explanation of (A)

(2) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(3) (A) is false but (R) is true
(4) (A) is true but (R) is false
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Q.5

Q.6

If a rubber ball falls from a height h and rebounds
upto the height of h/2. The percentage loss of total
energy of the initial system as well as velocity of
ball before it strikes the ground, respectively, are :

(1) 50%, 1/2gh (2) 50%, 1/gh

h
(3) 50%, % (4) 40%, +/2gh

o,

A simple pendulum of length 1 m has a wooden bob
of mass 1 kg. It is struck by a bullet of mass 1072 kg
moving with a speed of 2 x 10> ms™. The bullet
gets embedded into the bob. The height to which the
bob rises before swinging back is : (use g = 10 m/s?)

(1)0.20m (2)0.40m (3)0.30m (4)0.35m

Ques.

Ans.
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