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Structural Questions
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Two spherical masses C and D of masses m and 3m respectively are moving
toward each other horizontally with the same initial speeds v and undergo an
elastic head-on collision. Determine the final speeds of the masses. [4]

Mass C then goes on to collide and rebound off a rigid wall with the same
speed as before the collision with the wall but in the opposite direction. Is the
conservation of momentum applicable to mass C? Explain your answer. [2]
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A block X of mass 2.0 kg moves with a velocity 9.0 ms™ on a smooth horizontal table.
Another block Y of mass 4.0 kg moves with a velocﬂy of 3.0 ms™ in front of X in the same
direction. A light spring of force constant 150 N m™ is attached to Y as shown in Fig. 1.1.
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Fig. 1.1

When X collides with Y, there will be an instant when the spring experiences maximum
compression. After which, they separate. You may assume that the total kinetic energy of
the system before collision is equal to the total kinetic energy of the system after
separation.
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(a) (i) Explain why X and Y move with a common velocity at the instant of maximum
compression. [1]

(ii) Calculate this common velocity. [1] [5.0msT]
(iii) Hence determine the maximum compression of the spring. [2] [0.57 m]

(b) Calculate the velocities of X and Y after they separate. [3] [1.0ms”,7.0ms™]
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Body P of mass 3m and body Q of mass 2m are traveling head on towards one
another on a level frictionless track at speed v and v respectively.

Given that the collision is elastic and that both bodies are moving in the same
direction after the collision, find the final velocity of body Q after the collision if it is
known that final velocity of body P after the collision is twice that body Q after the
collision.
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A steady stream of balls, each of mass 0.40 kg and speed 15 ms™, hits a vertical wall at
right angles. After hitting the wall, the balls rebound with the same speed.

Given that 600 balls hit the wall every 10 seconds, calculate the average force acting on
the wall. (You may assume that the incident and rebounded balls do not collide.)
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A block on a horizontal frictionless surface, having a mass of m, is connected to a block of
mass 3m by a massless string over a frictionless pulley. The block of mass 3m moves
downwards and its acceleration is 3g/4 whereby g is the free fall acceleration. What is the

acceleration of the block of mass min terms of g?
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4 A ball is tied to the end of a 1.0 m string hanging freely inside the truck. Which of the
following happens to the ball when the truck accelerates from rest and then cruises at a
constant velocity, v?

o0 w>

Truck accelerates from rest

Moves to the right
Moves to the right
Moves to the left
Moves to the left

Truck cruising at constant speed

Stay at the same place as shown
Moves to the left

Stay at the same place as shown
Moves to the right
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A ball falls vertically and bounces on the ground.

The following statements are about the forces acting on the ball while it is in contact with
the ground. Which statement is correct?

A

The force that the ball exerts on the ground is always equal to the weight of the ball.

The force that the ball exerts on the ground is always equal in magnitude and opposite
in direction to the force that the ground exerts on the ball.

The force that the ball exerts on the ground is always less than the weight of the ball.

The weight of the ball is always equal in magnitude and opposite in direction to the
force that the ground exerts on the ball.




