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INSTRUCTIONS
• Use black ink. You can use an HB pencil, but only for graphs and diagrams.
• Write your answer to each question in the space provided. If you need extra space use 

the lined pages at the end of this booklet. The question numbers must be clearly shown.
• Answer all the questions.
• Where appropriate, your answer should be supported with working. Marks might be 

given for using a correct method, even if your answer is wrong.

INFORMATION
• The total mark for this paper is 95.
• The marks for each question are shown in brackets [ ].
• Quality of extended response will be assessed in questions marked with an asterisk (*).
• This document has 32 pages.

ADVICE
• Read each question carefully before you start your answer.
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You must have:
• a ruler (cm/mm)
• the Equation Sheet for GCSE (9–1) Combined 

Science Physics B (inside this document)

You can use:
• an HB pencil
• a scientific or graphical calculator
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5 The diagram shows an electric motor lifting a load.

Electric motor

Load

(a)
(i) Describe the useful energy transfers that take place while the electric motor lifts the load.

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

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

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

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

(ii) Describe how some energy is wasted in the electric motor.

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

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

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

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

(b) A student investigates how the upward speed of the load changes with the mass of the load.

The student measures:

• the time taken for the mass to be lifted a vertical height of 1 m.
• the potential difference across the electric motor and the current through it when it is lifting 

the mass.

The table shows one set of results:

Mass (kg) 0.1

Time for load to rise 1m (s) 1.8

Potential difference (V) 3.0

Current (A) 2.0
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(i) Calculate the total energy transferred by the electric motor.

Use: power = potential difference × current

and energy transferred = power × time.

 Total energy transferred =  .......................................................  J [3]

(ii) The gravitational potential energy store of the load increases by 8.1 J when it is lifted 1 m.

Calculate the efficiency of the electric motor.

Use the equation: efficiency = useful energy transferred
total energy transferred

and your answer to (b)(i).

 Efficiency =  .......................................................... [2]
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(b) A constant mass of water is heated from 20 °C until it boils. The graph shows how the volume of 
the water changes with temperature.

Temperature (�'C)

Volume
(cm3)
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(i) The mass of the water is 20 g.

The density of the water at point A is 1 g / cm3.

Calculate the change in density of the water between A and B.

Use the graph and the equation: density = mass
volume

 Change in density =  ............................................... g / cm3 [4]
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8 A student is given an unknown electrical component X. The student investigates how the current 
through X varies with the potential difference across it.

The diagram shows the circuit used by the student.

A

V

Component X

Variable
resistor

(a) Explain the effect of the student changing the resistance of the variable resistor.

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

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

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

 ..................................................................................................................................................... [2]
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(b) The table shows the student’s results.

Potential difference (V) Current (mA)

0 0

0.5 0

1.0 4.8

1.5 12.8

2.0 20.8

2.5 28.8

(i) Sketch the graph of current against potential difference for these results.

0 0.5 1.0 1.5

Potential difference (V)

2.0 2.5
0

10

20

30

Current
(mA)

 [2]

(ii) Suggest what component X is.

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

(c) Calculate the charge that flows through component X in 300 seconds when the potential 
difference across it is 1.5 V.

Use the equation: charge = current × time

 Charge =  ......................................................  C [3]
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9 A machine accelerates an object to a high speed. The machine uses the force experienced by a 
conductor carrying a current in a magnetic field. This is the motor effect.

 Fig. 9.1 shows the machine. This is how it works:

• Two horizontal straight wire rails are connected to the positive and negative terminals of a 
d.c. power supply.

• The two wire rails pass between two flat magnets.
• The two flat magnets provide a vertical magnetic field.
• A piece of copper wire sits on the two wire rails, making contact with the wire rails at 

points A and B.

Fig. 9.1

B

A

N

S
–

+Movement of
copper wire

Magnet

Magnet

Copper wire

Horizontal
wire rails

(a) When the power supply is switched on, the copper wire moves to the left as shown.

Explain why the wire moves to the left.

Use Fleming’s left hand rule.

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

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

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

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

(b) Suggest two ways in which the student could increase the force applied to the copper wire.

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

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

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

 ..........................................................................................................................................................
 [2]
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(c) Fig. 9.2 shows the machine when viewed from above.

 Fig. 9.2

–

+ B

A

The strength of the magnetic field between the two flat magnets is 0.10 T.
The mass of the copper wire is 0.20 g.
The current in the copper wire is 1.5 A. 
The force on the copper wire is 0.0060 N.

You can assume there is no friction between the copper wire and the two wire rails.

(i) Calculate the length of the copper wire between points A and B.

Use the equation: force = magnetic flux density × current × length of conductor

 Length =  ......................................................  m [3]

(ii) Calculate the acceleration of the copper wire while it is in the magnetic field.

 Use the equation: force = mass × acceleration

 Acceleration =  ................................................. m / s2 [4]

(iii) The current is changed so the new acceleration is 36 m / s2.
When the current is switched on the copper wire accelerates from rest.

Calculate the speed of the copper wire after it has accelerated through a distance of 0.02 m.

Use the Equation Sheet.

 Speed =  ..................................................  m / s [3]

END OF QUESTION PAPER


