4C Acceleration Varying with Velocity
When the acceleration is a function of the velocity, a = f(v), and the question involves time, use:

1. Avan moves along a straight horizontal road. At time t seconds, t = 0, the acceleration of the van
is
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where v m s is the velocity of the van. The van starts from rest.
a) Findvintermsof t.

b) Show that the speed of the van cannot exceed 25 m s™™.

Terminal (or limiting) speed:

If you have to find distances when the acceleration varies with velocity, use:



2. A particle P moves in a straight line. When the velocity of the particle is v m s, the acceleration

of the particle is given by a = 4v m s™. Find the distance moved by P as the velocity increases
from10ms*to15ms™

3. A particle P moves along the positive x-axis. At time t seconds, the acceleration of the particle is
-(k* + v?) where v m s is the velocity of the particle and k is a positive constant. When t =0, P is

at O and v = U. The particle comes to rest at the point A. Find, in terms of k and U:
a) the distance OA

b) the time P takes to travel from O to A.



