D Collisions Challenge

Challenge 1

At time ¢ seconds, a force (47 + 3 e_zr) N acts on a particle of mass 3 kg.
The particle can only move in the direction of the force.
When ¢ = 0, the particle has velocity 5 m s

Find the velocity of the particle after 4 seconds. (5 marks)




Challenge 2

A shell lying at rest on the ground explodes into two parts, one of mass 8m and the other of
mass m. Both parts move horizontally.

The relative velocity of the two parts immediately after the explosion is 36u.

Find the speeds of the two parts immediately after the explosion. (6 marks)




Challenge 3

A squash ball, of mass 40 grams, is travelling horizontally at 12ms~!. It strikes a wall which is

perpendicular to its velocity and rebounds directly with speed 8 ms™!.

(a) Calculate the impulse acting on the ball. (4 marks)

(b) The ball is in contact with the wall for 0.05 seconds. Find the magnitude of the average
force acting on the ball during the time that it is in contact with the wall. (2 marks)




Final Challenge

Two spheres, 4 of mass 2m and B of mass m, are at rest on a smooth horizontal surface.

The centres of the spheres lie on a straight line which is perpendicular to a fixed smooth vertical
wall. All motion takes place in the direction of this line.
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Sphere A is hit by a blow of impulse J and moves with a speed of 3u directly towards the wall.
Model the spheres as particles.
(a) Find J in terms of m and wu. (2 marks)
(b) Sphere 4 collides directly with sphere B which is at rest.

The coefficient of restitution in this collision is %

Find the speeds of 4 and B after this impact in terms of wu. (6 marks)
(c) Sphere B now hits the wall.

The coefficient of restitution between the sphere and the wall is %

Find the speed of B after it strikes the wall. (2 marks)

(d) Initially sphere B is a distance 4a from the wall.

Find the distance of B from the wall when B and A collide again. (7 marks)




