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3.1 Momentum and Newton's laws of motion
AS Newton's second law

F = ma
F  —  resultant force  (N)
m  —  mass  (kg)
a  —  acceleration  (m s⁻²)

Force and acceleration are in the same direction. A special case of F = Δp/Δt for constant mass.

AS Linear momentum
p = mv

p  —  momentum  (kg m s⁻¹, N s)
m  —  mass  (kg)
v  —  velocity  (m s⁻¹)

3.2 Non-uniform motion
AS Force as rate of change of momentum

F = Δp / Δt
F  —  resultant force  (N)
Δp  —  change in momentum  (kg m s⁻¹)
Δt  —  time taken  (s)

3.3 Linear momentum and its conservation
AS Conservation of momentum

total momentum before = total momentum after
p  —  summed over the system, with direction

For a closed system. Applies in one and two dimensions.

AS Perfectly elastic collision
relative speed of approach = relative speed of separation

v  —  relative speed along the line of collision  (m s⁻¹)
The test for a perfectly elastic collision; total kinetic energy is also conserved.
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