
4A Acceleration Varying with Time
To find the velocity from the displacement, or the acceleration from the velocity, you:

To find the velocity from the acceleration, or the displacement from the velocity, you:

Watch out when you integrate:

1. A particle P starts from rest at a point O and moves along a straight line. At time t seconds the 
acceleration, a m s−2, of P is given by

a) Find the velocity of P at time t seconds.

b) Show that the displacement of P from O when t = 6 is (18 − 12 ln 2) m.



2. A particle P is moving along the x-axis. At time t = 0, the particle is at the origin O and is moving 
with speed 2 m s−1 in the direction Ox. At time t seconds, where t ≥ 0, the acceleration of P is 
4e−0.5t m s−2 directed away from O.
a) Find the velocity of P at time t seconds.

b) Show that the speed of P cannot exceed 10 m s−1.

c) Sketch a velocity–time graph to illustrate the motion of P.

Terminal (or limiting) velocity:

3. A particle P is moving along the x-axis. At time t seconds, the velocity of P is v m s −1, where v = 4 
sin(2πt). When t = 0, P is at O. Find:
a) the magnitude of the acceleration of P when t = ⅔

b) the greatest distance from O attained by P during the motion.



4. A particle P is moving along the x-axis. Initially P is at the origin O. At time t seconds (where t ≥ 0) 
the  velocity,  v  m  s−1,  of  P  is  given  by  v  =  te−t/4.  Find  the  distance  of  P  from  O  when  the 
acceleration of P is zero.

5. A particle is moving along the x-axis. At time t seconds the velocity of P is v m s −1 in the direction 
of x increasing, where

When t = 0, P is at the origin O.
a) Sketch a velocity–time graph to illustrate the motion of P in the interval 0 ≤ t ≤ 5.

b) Find the distance of P from O when t = 5.



Displacement or distance? When a particle changes direction:

6. A particle P moves on the positive x-axis. The velocity of P at time t seconds is (2t 2 − 7t + 3) m s−1, 
t ≥ 0. When t = 0, P is 10 m from the origin O. Find:
a) the values of t when P is instantaneously at rest

b) the displacement of P when t = 5

c) the total distance travelled by P in the interval 0 ≤ t ≤ 5.


