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Kinematics with Constant Acceleration (SUVAT) (Sheet 2) 

 

Q1. 

  

A firework rocket starts from rest at ground level and moves vertically. In the first 3 s of its motion, the 

rocket rises 27 m. The rocket is modelled as a particle moving with constant acceleration a m s–2. Find 

(a)  the value of a, 

(2) 

(b)  the speed of the rocket 3 s after it has left the ground. 

(2) 

After 3 s, the rocket burns out. The motion of the rocket is now modelled as that of a particle moving freely 

under gravity. 

(c)  Find the height of the rocket above the ground 5 s after it has left the ground. 

(4) 

  

(Total 8 marks) 

  

 

 

Q2. 

  

At time t = 0, a small stone is thrown vertically upwards with speed 14.7 m s−1 from a point A. 

At time t = T seconds, the stone passes through A, moving downwards. 

The stone is modelled as a particle moving freely under gravity throughout its motion. 

Using the model, 

(a)  find the value of T, 

(2) 

(b)  find the total distance travelled by the stone in the first 4 seconds of its motion. 

(4) 

(c)  State one refinement that could be made to the model, apart from air resistance, that would make the 

model more realistic. 

(1) 

  

(Total for question = 7 marks) 
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Q3. 

  

A ball is thrown vertically upwards with speed u m s−1 from a point P at height h metres above the ground. 

The ball hits the ground 0.75 s later. The speed of the ball immediately before it hits the ground is 6.45 m 

s−1. The ball is modelled as a particle. 

(a) Show that u = 0.9 

(3) 

(b) Find the height above P to which the ball rises before it starts to fall towards the ground again. 

(2) 

(c) Find the value of h. 

(3) 

  

(Total 8 marks) 

 

 

Q4. 

  

At time t = 0 a ball is projected vertically upwards from a point O and rises to a maximum height of 40 m 

above O. The ball is modelled as a particle moving freely under gravity. 

 

(a)  Show that the speed of projection is 28 m s−1. 

(3) 

(b)  Find the times, in seconds, when the ball is 33.6 m above O. 

(5) 

(Total 8 marks) 

 

 

Q5. 

  

A lorry is moving along a straight horizontal road with constant acceleration. The lorry passes a point A with 

speed u m s−1, (u < 34), and 10 seconds later passes a point B with speed 34 m s−1. Given that AB = 240 m, 

find 

 

(a)  the value of u, 

(3) 

(b)  the time taken for the lorry to move from A to the mid-point of AB. 

(6) 

(Total 9 marks) 
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Q6. 

  

A stone is projected vertically upwards from a point A with speed u m s−1. After projection the stone moves 

freely under gravity until it returns to A. The time between the instant that the stone is projected and the 

instant that it returns to A is 3  seconds. 

Modelling the stone as a particle, 

(a) show that u = 17 , 

(3) 

(b) find the greatest height above A reached by the stone, 

(2) 

(c) find the length of time for which the stone is at least 6  m above A. 

(6) 

(Total 11 marks) 

Q7. 

  

A cyclist is moving along a straight horizontal road and passes a point A. Five seconds later, at the instant 

when she is moving with speed 10 ms−1, she passes the point B. She moves with constant acceleration from 

A to B. 

Given that AB = 40m, find 

(a)   the acceleration of the cyclist as she moves from A to B, 

(4) 

(b)   the time it takes her to travel from A to the midpoint of AB. 

(5) 

 (Total for question = 9 marks) 

 Q8. 

  

At time t = 0, a particle is projected vertically upwards with speed u from a point A. The particle moves 

freely under gravity. At time T the particle is at its maximum height H above A. 

(a) Find T in terms of u and g. 

(2) 

(b) Show that H =  

(2) 

The point A is at a height 3H above the ground. 

(c) Find, in terms of T, the total time from the instant of projection to the instant when the particle hits the 

ground. 

(4) 

(Total 8 marks) 
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Q9. 

  

At time t = 0, two balls A and B are projected vertically upwards. The ball A is projected vertically upwards 

with speed 2 m s−1 from a point 50 m above the horizontal ground. The ball B is projected vertically 

upwards from the ground with speed 20 m s−1. At time t = T seconds, the two balls are at the same vertical 

height, h metres, above the ground. The balls are modelled as particles moving freely under gravity. Find 

 

(a)  the value of T, 

(5) 

(a)  the value of h, 

(2) 

(Total 7 marks) 

 

 

 


