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1. A truck P of mass 2M is moving with speed U on smooth straight horizontal rails. It
collides directly with another truck Q of mass 3M which is moving with speed 4U in the
opposite direction on the same rails. The trucks join so that immediately after the collision
they move together. By modelling the trucks as particles, find

(a) the speed of the trucks immediately after the collision,

@)

(b) the magnitude of the impulse exerted on P by Q in the collision.

©)

~
Leave

blank

6.1


M
6.1


- January 2015 (IAL)

1. A railway truck A of mass m and a second railway truck B of mass 4m are moving in
opposite directions on a smooth straight horizontal track when they collide directly.
Immediately before the collision the speed of truck A is 3u and the speed of truck B is 2u.
In the collision the trucks join together. Modelling the trucks as particles, find

(a) the speed of A immediately after the collision,

(©)
(b) the direction of motion of A immediately after the collision,
(1)
(c) the magnitude of the impulse exerted by A on B in the collision.
(©)
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2. Two particles P and Q are moving in opposite directions along the same horizontal straight
line. Particle P is moving due east and particle Q is moving due west. Particle P has
mass 2m and particle Q has mass 3m. The particles collide directly. Immediately before
the collision, the speed of P is 4u and the speed of Q is u. The magnitude of the impulse
in the collision is % mu.
(a) Find the speed and direction of motion of P immediately after the collision.
(4)
(b) Find the speed and direction of motion of Q immediately after the collision.
(4)
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5. Two particles P and Q have masses 4m and km respectively. They are moving towards
each other in opposite directions along the same straight line on a smooth horizontal table
when they collide directly. Immediately before the collision the speed of P is 3u and
the speed of Q is u. Immediately after the collision both particles have speed 2u and the
direction of motion of Q has been reversed.

(@) Find, in terms of k, m and u, the magnitude of the impulse received by Q in the
collision.

©)

(b) Find the two possible values of k.

()
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3. Two particles A and B have mass 2m and km respectively. The particles are moving in
opposite directions along the same straight smooth horizontal line so that the particles
collide directly. Immediately before the collision A has speed 2u and B has speed u.
The direction of motion of each particle is reversed by the collision. Immediately after

u
the collision the speed of A is 5

(a) Find, in terms of m and u, the magnitude of the impulse exerted by B on A in
the collision.

(&)

(b) Show thatk <5
“4)
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1. Two small smooth balls 4 and B have mass 0.6 kg and 0.9 kg respectively. They are
moving in a straight line towards each other in opposite directions on a smooth horizontal
floor and collide directly. Immediately before the collision the speed of 4 is v m s™! and
the speed of Bis 2 m s~!. The speed of 4 is 2 m s~ immediately after the collision and B
is brought to rest by the collision.

Find
(a) the value of v,

3)
(b) the magnitude of the impulse exerted on 4 by B in the collision.

2)
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2. Particle 4 of mass 2m and particle B of mass km, where k is a positive constant, are
moving towards each other in opposite directions along the same straight line on a smooth
horizontal plane. The particles collide directly. Immediately before the collision the speed
of 4 1s u and the speed of B is 3u. The direction of motion of each particle is reversed by

the collision. Immediately after the collision the speed of 4 is %u

(a) Show that £ < 1
(6)

(b) Find, in terms of m and u, the magnitude of the impulse exerted on B by 4 in the
collision.

(©))
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2. Two particles P and Q are moving in opposite directions along the same horizontal straight
line. Particle P has mass m and particle Q has mass km. The particles collide directly. f
Immediately before the collision, the speed of P is u and the speed of Q is 2u. As a result g
of the collision, the direction of motion of each particle is reversed and the speed of each
particle is halved. 0

"
-

(a) Find the value of k.
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(4)

(b) Find, in terms of m and u only, the magnitude of the impulse exerted on Q by P in the
collision.
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4. A small ball of mass 0.2 kg is moving vertically downwards when it hits a horizontal floor.
Immediately before hitting the floor the ball has speed 10ms™~!. Immediately after hitting
the floor the ball rebounds vertically with speed 7ms™'.

(a) Find the magnitude of the impulse exerted by the floor on the ball.
(2)

By modelling the motion of the ball as that of a particle moving freely under gravity,

(b) find the maximum height above the floor reached by the ball after it has rebounded
from the floor,

2

(c) find the time between the instant when the ball first hits the floor and the instant when
the ball is first I m above the floor and moving upwards.
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1.

Particle P has mass 3m and particle Q has mass m. The particles are moving towards each
other in opposite directions along the same straight line on a smooth horizontal plane.
The particles collide directly. Immediately before the collision the speed of P is u and the
speed of Q is 3u. In the collision, the magnitude of the impulse exerted by Q on P is Smu.

(1) Find the speed of P immediately after the collision.

(i) Find the speed of Q immediately after the collision.
(6)
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1.

Two particles, P and Q, have masses 2m and 3m respectively. They are moving towards
each other, in opposite directions, along the same straight line, on a smooth horizontal
plane. The particles collide. Immediately before they collide the speed of P is 2u and the
speed of Q is u. In the collision the magnitude of the impulse exerted on P by Q is 5mu.

(a) Find the speed of P immediately after the collision.

©)
(b) State whether the direction of motion of P has been reversed by the collision.

(1)
(c) Find the speed of Q immediately after the collision.

3)
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3. Two particles P and Q have masses 4m and m respectively. They are moving in opposite
directions towards each other along the same straight line on a smooth horizontal plane
and collide directly. Immediately before the collision the speed of P is 2u and the speed
of Q is 4u. In the collision, the particles join together to form a single particle.
Find, in terms of m and u, the magnitude of the impulse exerted by P on Q in the collision.
(6)
- J
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1.

A particle P of mass 0.8kg is moving along a straight horizontal line on a smooth
hoizontal surface with speed 4ms™'. A second particle Q of mass 2kg is moving, in the
opposite direction to P, along the same straight line with speed 2ms™'. The particles
collide directly. Immediately after the collision the direction of motion of each particle is

reversed and the speed of P is 2.5ms™.

(a) Find the speed of Q immediately after the collision.
3

(b) Find the magnitude of the impulse exerted by Q on P in the collision, stating the units
of your answer.

(©))
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