
 A young athlete has a mass of 42 kg. On a day when there is no wind, she runs a 100 m race in 
14.2 s. A sketch graph (not to scale) showing her speed during the race is given in Fig. 1.1.
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Fig. 1.1

 (a) Calculate

(i) the acceleration of the athlete during the first 3.0 s of the race,

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

(ii) the accelerating force on the athlete during the first 3.0 s of the race,

force =  .........................................................  [2]

  (iii) the speed with which she crosses the finishing line.

speed =  .........................................................  [3]
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 (b) Suggest two differences that might be seen in the graph if there had been a strong wind 
opposing the runners in the race.

1.  ...............................................................................................................................................

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

2.  ...............................................................................................................................................

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

  [Total: 9]
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 (a) Define acceleration. Explain any symbols in your definition.

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

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

 (b) Fig. 1.1 shows a graph of speed against time for a train. After 100 s the train stops at a 
station.
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Fig. 1.1

(i) For the time interval between 40 s and 100 s, calculate the distance travelled by the train.

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

  (ii) The train stops for 80 s, then accelerates to 30 m / s with an acceleration of 0.60 m / s2. It 
then travels at constant speed.

Complete the graph for the interval 100 s to 280 s, showing your calculations in the space 
below.

[5]

[Total: 8]
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 (a) Fig. 1.1 shows the distance-time graphs for three different objects A, B and C.

distance

0
0

A
B

C

time

Fig. 1.1

Describe the motion of each of the objects A, B and C by selecting the appropriate description 
from the list below.

constant speed  increasing speed  decreasing speed  stationary

A  ...............................................................................................................................................

B  ...............................................................................................................................................

C  ...............................................................................................................................................
[2]
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 (b) Fig. 1.2 shows the speed-time graphs for three more objects D, E, and F.

speed

0
0

F

time

D

E

Fig. 1.2

Describe the motion of each of the objects D, E and F by selecting the appropriate description 
from the list below.

constant speed  constant acceleration  increasing acceleration  stationary

D  ...............................................................................................................................................

E  ...............................................................................................................................................

F ................................................................................................................................................
[2]
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 Fig. 1.1 shows a rocket-powered sled travelling along a straight track. The sled is used to test 
components before they are sent into space.

sled
track

Fig. 1.1

Fig. 1.2 is the speed-time graph for the sled from time t = 0 s.
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Fig. 1.2

 (a) On Fig. 1.2, mark a point labelled P to indicate a time when the acceleration of the sled is not 
constant. [1]

 (b) (i) Calculate the acceleration of the sled at t = 1.0 s.

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

(ii) Determine the distance travelled by the sled between t = 1.0 s and t = 2.0 s.

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

4

www.smartexamresources.com 9

www.sm
art

ex
am

res
ou

rce
s.c

om



 

 (c) The resultant force acting on the sled remains constant during the test.

Suggest why the acceleration of the sled is not constant.

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

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

[Total: 6]
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 (a) Figs. 1.1 and 1.2 show speed-time graphs for two objects, each moving in a straight line.

speed

time

speed

time
0

0
0

0

Fig. 1.1 Fig. 1.2

(i) Describe the motion of the object shown by the graph in Fig. 1.1.

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

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

(ii) Describe the motion of the object shown by the graph in Fig. 1.2.

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

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

 (b) On a day with no wind, a large object is dropped from a tall building. The object experiences 
air resistance during its fall to the ground.

State and explain, in terms of the forces acting, how the acceleration of the object varies 
during its fall.

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

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

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

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

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

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

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

 .............................................................................................................................................. [4]

[Total: 7]
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  At a sports event, a champion runner and a car take part in a race.

 (a) The runner runs at a constant speed of 10 m / s from the start of the race. During the first 5.0 s 
of the race, the car’s speed increases from 0 m / s to 25 m / s at a uniform rate.

On Fig. 1.1, draw

(i) a graph to show the motion of the runner, [1]

(ii) a graph to show the motion of the car.
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time / s
Fig. 1.1

[1]

 (b) Use your graphs to determine

(i) the distance travelled by the runner in the 5.0 s,

distance =  ...........................................................[1]

(ii) the distance travelled by the car in the 5.0 s,

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

  (iii) the time at which the car overtakes the runner.

time =  ...........................................................[2]

[Total: 7]
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