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1. 	The point  A lies on a straight horizontal road.


At time , a car passes through the point A with speed 

The car moves with constant acceleration for s


At time s, the car has speed has .
The car then travels with this constant speed for a further 40 s.

(a) 
Draw a speed-time graph to show the motion of the car for s.
(2)
(b) 

Use the speed-time graph to show that the acceleration of the car for s  is 
(2)
(c) 
Use the speed-time graph to find the distance covered by the car for s.
(3)

At time s, a motorbike leaves A from rest and accelerates uniformly along the road.

The motorbike passes the car at time s.
Using the same axes, 
(d) 
sketch a speed-time graph to show the motion of the motorbike for . No further calculations are required for this part. 
(2)

(Total for Question 1 is 9 marks) ___________________________________________________________________________








2.	The points A and B are markers along the edge of a straight running track.
The distance AB = 6d
A runner moving along the track passes A with speed 2U and passes B with speed 3U.
The runner is modelled as moving with constant acceleration.
(a) Find an expression for the time taken for the runner to move from A to B, giving your answer in term of U and d.
(3)

A second runner moves along the track from A to B in T seconds, .
The second runner passes B moving with speed 15 m s-1. 

The second runner is modelled as moving from A to B with a constant acceleration of  .
Given that the distance AB = 120 m,
(b) find the value of T.
(3)
(c)  Give one refinement that would make the model of the motion of the two runners more realistic.
(1)

(Total for Question 2 is 7 marks) ___________________________________________________________________________












3.	A particle moves with constant acceleration 

When t = 0, the particle has velocity 
(a) Find the exact distance travelled by the particle in the first 4 seconds of motion.
(4)

Initially the particle is at the point with position vector 
(b) Find the position vector of the particle when t = 4 s, giving your answer in terms
 of i and j.
(2)

At time T seconds, the particle is travelling in the direction 
(c)  Find the value of T.
(4)

(Total for Question 3 is 10 marks) ___________________________________________________________________________
















4.	          In parts (b) and (c) of this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.


The velocity of a particle P at time t seconds, , is given by




(a)  State the values of t for which P is at instantaneous rest.
(1)
(b)  Use calculus to find the total distance travelled by P in the first 2 seconds.
												(5)
(c)  Use calculus to find the value of t at which the acceleration of P is 2 m s-2
(4)


(Total for Question 4 is 10 marks) ___________________________________________________________________________
















5.	The point A is 10 m above horizontal ground.
At time t = 0, a stone S is projected from A.
The speed of projection of S is 28 m s-1 and the angle of projection is 60o above the horizontal.
The motion of S is modelled as that of a particle moving freely under gravity.
Using the model, find
(a)  the maximum height of S above the ground.
(4)
(b)  the direction of motion of S at time t = 4 s
(5)
At time t = 1 s, a ball B is projected from A.
The speed of projection of B is 40 m s-1 and the angle of projection is 30o above the horizontal. 
At time T seconds, the vertical displacement of S above the ground is 5m greater than the vertical displacement of B above the ground.
The motion of B is modelled as that of a particle moving freely under gravity.
Using the model, 
(c)  find the value of T.
(5)


(Total for Question 5 is 14 marks) ___________________________________________________________________________
___________________________________________________________________________
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