
 A rocket, initially at rest on the ground, accelerates vertically. 

It accelerates uniformly until it reaches a speed of 900 m / s after 30 s. 

After this period of uniform acceleration, the rocket engine cuts out. During the next 90 s, the 
upward speed of the rocket decreases uniformly to zero. 

 (a) On Fig. 4.1, plot a speed-time graph for the rocket for the first 120 s of its flight.

time / s

speed

m / s

Fig. 4.1  [4]

 (b) Using the graph,

(i) calculate the acceleration during the first 30 s,

acceleration =  .................................................. [2]
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(ii) determine the height reached by the rocket after 120 s.

height reached =  .................................................. [2]

[Total: 8]
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 Fig. 3.1 shows the speed- time graph of a firework rocket as it rises and then falls to the ground.

rocket

moving

upwards

rocket

moving

downwards

speed

time

E

DC 

B 

A 

0 
0 

Fig. 3.1

The rocket runs out of fuel at A. It reaches its maximum height at B. At E it returns to the ground.

 (a) (i) State the gradient of the graph at B. gradient =  ............................................... [1]

(ii) State why the gradient has this value at B.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (b) State and explain the relationship between the shaded areas above and below the time axis.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (c) Another rocket, of the same size and mass, opens a parachute at point B.

On Fig. 3.1, sketch a possible graph of its speed from B until it reaches the ground. [3]

[Total: 8]
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The speed of a cyclist reduces uniformly from 2.5 m/s to 1.0 m/s in 12 s.

(a) Calculate the deceleration of the cyclist. 

deceleration = ..................................[3]

(b) Calculate the distance travelled by the cyclist in this time.

distance = ..................................[2]
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 A plastic ball is dropped from the balcony of a tall building and falls towards the ground in a straight 
line.

Fig. 1.1 is the speed-time graph for the falling ball.

0
0

2.0

speed

m / s

4.0

6.0

8.0

1.0 2.0
time / s

3.0

Fig. 1.1

 (a) State and explain, in terms of forces,  what is happening to the speed of the ball between time
t = 2.0 s and t = 3.0 s.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[2]

 (b) On Fig. 1.1, mark a point P on the line where the acceleration of the ball is not constant. [1]

 (c) Using Fig. 1.1,

(i) calculate the acceleration of the ball between t = 0 s and t = 0.25 s,

acceleration =  ...........................................................[2]

(ii) estimate the distance that the ball falls in the first 3.0 s.

distance =  ...........................................................[2]

[Total: 7]
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Fig. 1.1 shows the speed-time graph for a vehicle accelerating from rest.
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Fig. 1.1

 (a) Calculate the acceleration of the vehicle at time = 30 s.

acceleration =  ...........................................................[2]

 (b) Without further calculation, state how the acceleration at time = 100 s compares to the 

acceleration at time = 10 s. Suggest, in terms of force, a reason why any change has taken 

place.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[3]

 (c) Determine the distance travelled by the vehicle between time = 120 s and time = 160 s.

distance =  ...........................................................[3] 

[Total: 8]
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