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S4 PHYSICS  
 

Speed, velocity and acceleration  
 

 
1.   The speed-time graph shown is for a bus travelling between stops. Where on the graph is the 

acceleration of the bus the greatest? 

  
The circuit of a motor racing track is 3km in length. In a race, a car goes 25 times round the circuit in 

30 minutes. What is the average speed of the car? 

 

A   75km/hour 

B   90km/hour 

C   150km/hour 

D   750km/hour 

 

2.   A man crosses a road 8.0m wide at a speed of 2.0m/s. 

 
How long does the man take to cross the road? 

A 4.0s                 B 6.0s                 C 10s                 D 16s 
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3.    The diagram shows the speed-time graph for an object moving at constant speed. 

 
 
          What is the distance travelled by the object in the first 3s? 
 
             A 1.5m                         B 2.0m                           C 3.0m                         D 6.0m 
 
 

4.   A car accelerates from traffic lights. The graph shows how the car’s speed changes with 

time. 

 
              How far does the car travel before it reaches a steady speed? 
                
             A 10m                       B 20m                             C 100m                          D 200m 
 

5.   The graph shows how the speed of a car changes with time. 
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Which of the following gives the distance travelled in time interval OR? 
 

A   The area OPQR 

B   The length PQ 

C   The length (QR-PO) 

D   The ration QR/PO 

 

6.   A snail crosses a garden path 30cm wide at a speed of 0.2cm/s. 

 
 
 How long does the snail take? 
 
            A 0.0067s                     B 6.0 s                             C 15 s                          D 150 s 
 
 

7.   Which speed/time graph applies to an object at rest? 

 
 

8.   A child is standing on the platform of a station, watching the trains. 

       
A train travelling at 30 m/s takes 3s to pass the child. What is the length of the train? 

           A 10m                       B 30m                    C 90m                  D 270m 
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9.   Five telegraph poles are positioned at equal distances along the side of a road. 

 
 A car accelerates until it is level with pole 4. The car then continues along the road at a steady 

speed. The times taken to travel between one pole and the next are measured. Which time is the 

greatest? 

 The time between   

A pole 1 and pole 2 

B pole 2 and pole 3 

C pole 3 and pole 4 

D pole 4 and pole 5              

 

 

 
 STRUCTURED QUESTIONS 
 

10.  Fig. 7.1 shows the motion of a bus from one stop to the next. 

 
a)   Describe the motion of the bus during BC and during CD. (2 points) 

BC: _________________________________________________________________ 

-------------------------------------------------------------------------------------------------------- 

CD: _________________________________________________________________ 

            -------------------------------------------------------------------------------------------------------  
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b)   Calculate the distance covered by the bus from A to D. Show your working. (3 points) 

 

  

 

 

Answer: ------------------------------------------  

 

11.  Fig. 4.1 shows a flying squirrel. A flying squirrel uses large flaps of skin as a form of parachute 

to enable it to fall, glide and land safely. The air trapped under these flaps, as the squirrel falls, 

provides an upward force called air resistance. 

 
 

a)   (i) As the squirrel starts to fall, it is accelerating. State the meaning of the term 

“accelerating”. (1 point) 

----------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------- 

(ii) The squirrel weighs 20 N. Suggest a value for the air resistance while the squirrel is 

accelerating. (2 points) 

 

Air resistance: --------------- N 

Explain your answer. --------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------- 

 

b)   As the squirrel falls, it reaches a steady speed (terminal velocity) of 3m/s. (2 points) 

(i)   State the value of the air resistance now. 

Air resistance: ------------ N 

Explain your answer. -------------------------------------------------------------------------------

------------------------------------------------------------------------------------------- 
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12.   A car is travelling along a level road at a steady speed. Fig. 1.1 shows the speedometer in 

the car. A speedometer registers how fast the car is going. 

 
(a)  How far, in km, does the car travel in ½ hour at the speed shown in Fig.1.1? (3 points) 

 

 

Distance = ------------------------------------km 

(b)  (i) On the axes shown in Fig. 1.2, draw a line representing the motion of the car for the ½ 

hour mentioned in (a). Do not go beyond ½ hour. (3 points) 

 
Fig. 1.2 
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(ii)   At the end of the ½ hour, the car reaches a region where the road begins to rise up into 

some mountains. The car climbs the mountain for a further ½ hour. 

During the climb, its speed steadily decreases to 30km/ hour. The driver the stops the 

car so that he can admire the view. 

 

On Fig. 1.2, draw a line representing the climb and the stopping of the car. (4 points) 

 

13.  Fig. 2.1 shows apparatus that demonstrates how a coin and a piece of paper fall from rest. 

 
 At the positions shown in Fig. 2.1, the coin and paper are falling through air in the tube. The 

forces on them are shown in Fig. 2.2. The length of an arrow indicates the size of each force. 

 

(a)  State the initial value of the acceleration of the coin as it falls. (1 point) 

-------------------------------------------------------------------------------------------------------- 

(b)  Explain how Fig. 2.2 shows that: (3 points) 

(i)   the paper falls with constant speed, 

 ---------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------- 

(ii)   the coins accelerates. 

-----------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------- 

 

(c)  A vacuum pump is connected to A and the air in the tube is removed. The coin and paper fall 

differently in a vacuum from the way they fall in air. State two of these differences. (2 points) 
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1.   ---------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------- 

2.   ---------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------- 

 

14.   Fig. 1.1 shows how the speed of a truck varies during a period of 80s. 

 
(a)   In which section of the journey is the truck (2 points) 

(i)   Travelling at constant speed, _________________________________________ 

(ii)    Increasing its speed? _______________________________________________ 

 

(b)  Calculate the distance travelled by the truck in 

(i)    the section BC, 

 

 

 

 

 

Distance = ------------------------------m (4 points) 

(ii) the section CD 

 

 

 

 

Distance = ------------------------------m (2 points) 
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(c) Determine the distance travelled in the last 5s. 

 

 

 

Distance = ------------------------------m (3 points) 

(d) The total distance travelled in the 30s is 750m. 

      Calculate the average speed of the object during the 30s. 
 
 
 
 
 

Average speed = ------------------------------m/ s (3 points) 

 


