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Instructions to candidates: 

 

Please answer all questions. Calculators may be used. 

Questions 1-30 are multiple choice: record your answers in the grid provided. 

Be sure to leave about 20 minutes for section B: these should be answered in the 
spaces provided in the booklet. 

 

Assume g = 9.8 m/s2 unless otherwise stated.



Useful Equations  



Name: …………………………………………………………………… 

Circle your answers for Section A: 

Q.1   A  B  C  D 
Q.2   A  B  C  D 
Q.3   A  B  C  D 
Q.4   A  B  C  D 
Q.5   A  B  C  D 
Q.6   A  B  C  D 
Q.7   A  B  C  D 
Q.8   A  B  C  D 
Q.9   A  B  C  D 
Q.10  A  B  C  D 
Q.11  A  B  C  D 
Q.12  A  B  C  D 
Q.13  A  B  C  D 
Q.14  A  B  C  D 
Q.15  A  B  C  D 
Q.16  A  B  C  D 
Q.17  A  B  C  D 
Q.18  A  B  C  D 
Q.19  A  B  C  D 
Q.20  A  B  C  D 
Q.21  A  B  C  D 
Q.22  A  B  C  D 
Q.23  A  B  C  D 
Q.24  A  B  C  D 
Q.25  A  B  C  D 
Q.26  A  B  C  D 
Q.27  A  B  C  D 
Q.28  A  B  C  D 
Q.29  A  B  C  D 
Q.30  A  B  C  D 



Section A - 30 marks: Attempt all questions. 
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Section B 20 marks. Attempt all questions. 
 

 

1. Figure 1 shows the speed-time graph of part of a short journey made by a cyclist. 
 

 
Figure 1 

 
 

a. Which part of the graph shows when the cyclist is travelling at a constant speed? 
(1) 

 
 
 
 

 
 

b.  State what is happening during the rest of the journey shown in Figure 1. 
(1) 

 
 

 
 
 
 
 
 

c 
(i) 

Calculate the distance travelled during the first 50 seconds. 
 
 
 

Distance travelled = ………………………………………….. m  
(2) 

 



c 
(ii) 

Calculate the average speed during the 100 s journey. 

Average speed = ………………………………………….. m/s 
(2) 

Total for question 1 = 6 marks 
2 The figure below shows a toy car in different positions on a racing track. 

(a) The toy car and racing track can be modelled as a closed system.

Why can the toy car and racing track be considered ‘a closed system’?

Tick (✓) one box.

The racing track and the car both have gravitational 
potential energy. 

The racing track and the car are always in contact with 
each other. 

The total energy of the racing track and the car is 
constant. 

(1)



(b)  The car is released from rest at position A and accelerates due to gravity down the 
track to position B. 

mass of toy car = 0.040 kg 

vertical height between position A and position B = 90 cm 

gravitational field strength = 9.8 N/kg 

Calculate the maximum possible speed of the toy car when it reaches position B. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

Speed = _______________ m/s 
(5) 

 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 



The figure above is repeated below. 

 

(c)  At position C the car’s gravitational potential energy is 0.20 J greater than at position 
B. 

How much kinetic energy does the car need at position B to complete the loop of the 
track? 

Give a reason for your answer. 

Tick (✓) one box. 
  

Less than 0.20 J 
 

Exactly 0.20 J 
 

More than 0.20 J 
 

Reason  ____________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

 
 Total for question 2 = 8 marks 
  



3 
Student A investigated how the current in resistor R at constant temperature varied with 
the potential difference across the resistor. 

Student A recorded both positive and negative values of current. 

Figure 1 shows the circuit Student A used. 

Figure 1 

 

(a)  Describe a method that Student A could use for this investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 

 
 

Total for question 3 = 6 marks 
 


	Section B 20 marks. Attempt all questions.

