A-Level Physics HQ

Elastic Collisions ➝ What Happens Next?
Each of the tasks below is about an elastic collision between different balls A & B or combinations of
balls (they are all one dimensional collisions). Apply the principle of conservation of momentum and
the conservation of kinetic energy and algebraic manipulation to derive the final velocities of the
balls involved in the collision.

1. Elastic Collision 1
The masses of incoming ball A and stationary ball B are the same.
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Determine the final velocities of A and B in terms of m and v.

Final velocity of A = ………………………………
Final velocity of B = ………………………………
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2. Elastic Collision 2
The mass of the incoming ball A is double the mass of stationary ball B.
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Determine the final velocities of A and B in terms of m and v.

Final velocity of A = ………………………………
Final velocity of B = ………………………………
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3. Elastic Collision 3
The mass of the incoming ball A is half the mass of stationary ball B.
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Determine the final velocities of A and B in terms of m and v.

Final velocity of A = ………………………………
Final velocity of B = ………………………………
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4. Elastic Collision 4
Incoming ball A collides with a row of balls all having the same mass as A.
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This is an advanced problem to solve since the number of balls that move off from the stationary
group is unknown. To solve the problem assume a number of balls to move off from the group after
the collision and then attempt to solve for the final velocities.
For example, assume that A becomes stationary and E & F move off to the right, or A rebounds to
the left and E & F move off to the right and so on.
Important: There will only be two groups of balls after collision, e.g. balls A, B, C, D could be one
group and balls E and F the second group. Each group moves with same velocity or is stationary.
Careful consideration of algebraic results will be required to solve this.
Hint: starting with simpler outcomes (read: fewer balls moving after collision) is a good idea!
Determine a solutionstate which balls move off after collision and their final velocities in terms of v.

Group 1

Group 2

Balls in group 1 = ……………………………………… Balls in group 2 = ………………………………………
Final velocity of group 1 = …………………………… Final velocity of group 2 = ……………………………
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