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7	 The diagram shows a van der Graaff generator, which is designed to provide very high voltages.

Source: www.shutterstock.com

	 (a)	 (i)	 The unit of voltage is the volt.

			   Which of these units is a volt? 
(1)

			   A	 coulomb per second

			   B	 joule per coulomb

			   C	 joule per second

			   D	 newton per coulomb

		  (ii)	 State the formula linking energy transferred, voltage and charge.
(1)

		  (iii)	Calculate the energy transferred to an electron when it passes through a 
voltage of 150 kV.

			   [charge of electron = 1.6 × 10–19 C]
(3)

energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

thealevelphysicstutor.comEdexcel IGCSE · Paper 1 4Ph1 1 · January 2020 · Question Paper · Mark SchemeEdexcel IGCSE · Paper 1 4Ph1 1 · January 2020 · Question Paper · Mark Scheme thealevelphysicstutor.com
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	 (b)	 When the van der Graaff generator is fully charged, it stores 2.9 × 10–8 C of charge.

		  (i)	 State the formula linking charge, current and time. 
(1)

		  (ii)	 The charge on the generator discharges through the air as a spark.

			   The charge takes a time of 0.68 ms to leave the generator.

			   Calculate the mean (average) current in the air. 
(3)

mean current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

(Total for Question 7 = 9 marks)

thealevelphysicstutor.comEdexcel IGCSE · Paper 1 4Ph1 1 · January 2020 · Question Paper · Mark SchemeEdexcel IGCSE · Paper 1 4Ph1 1 · January 2020 · Question Paper · Mark Scheme thealevelphysicstutor.com
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10	 This question is about bar magnets.

	 (a)	 Describe an investigation to show the shape and direction of the magnetic field 
for a bar magnet.

		  You may draw a diagram to help your answer.
 (3)
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	 (b)	 A bar magnet is used in a bicycle dynamo.

		  The diagram shows a cross-section of a bicycle dynamo. 

to lights

© 1000 Words Images/Shutterstock

rotating wheel

spindle

bar magnet

iron core

coil of wire

to lights

		  The dynamo has a rotating wheel that presses against the tyre of the bicycle.

		  The rotating wheel is connected to a bar magnet by a spindle.

		  When the rotating wheel spins, the bar magnet spins.

		  (i)	 The dynamo is connected to the lights on the bicycle.

			   Explain how the dynamo causes the lights to turn on when the bicycle is moving. 
(4)
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		  (ii)	 Suggest a disadvantage of using the dynamo to power the bicycle lights. 
(1)
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10	 Diagram 1 shows a trolley seen from above.

	 A copper rod is attached to the front of the trolley.

	 The rod is connected to a voltmeter fixed to the trolley.

trolley

copper rod

V

Diagram 1

	 (a)	 Diagram 2 shows the path of the trolley, backwards and forwards through a very 
strong magnetic field directed into the page.

		  The shaded area shows the magnetic field.

path of trolley

magnetic field into page

Diagram 2

		  (i)	 A voltage is induced in the copper rod as the trolley moves through the 
magnetic field.

			   Explain why the sign of the voltmeter reading changes as the trolley moves 
backwards and forwards.

(3)
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  

		  (ii)	 Give a reason why the magnitude of the induced voltage might change.
(1)

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

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

	 (b)	 The voltmeter is replaced by a resistor.

		  A charge of 1.4 × 10–4 C flows in the resistor during a time of 0.78 s.

		  (i)	 Calculate the mean current in the resistor.
(3)

mean current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

		  (ii)	 The thermal energy store of the resistor increases by 2.3 × 10–6 J as energy is 
transferred to it electrically.

			   Calculate the mean voltage across the resistor when a charge of 1.4 × 10–4 C 
transfers this energy.

(3)

mean voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V

(Total for Question 10 = 10 marks)
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  

10	 Diagram 1 shows a generator inside a small wind turbine. The generator is connected 
to a lamp and the windmill blades.

slip rings

brushes
lamp

windmill 
blades

coil rotates 
in direction 
of arrow

N

S

A

Diagram 1

	 (a)	 When the coil rotates in the direction of the arrow, the ammeter displays a 
small current.

		  Explain how the generator produces a current.
(2)
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	 (b)	 The generator in the wind turbine acts as an alternating current (a.c.) 
power supply.

		  Diagram 2 shows an electric circuit containing the generator being used to 
charge a mobile phone battery.

generator

mobile phone 
battery

Diagram 2

		  (i)	 Direct current (d.c.) is needed to charge the battery.

			   Explain why there is a diode in the circuit.
(2)
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		  (ii)	 Explain how the current in the battery will change if the wind speed increases.
(2)
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  

	 (c)	 The mean voltage across the battery is 7.2 V.

		  The battery gains 14 kJ of energy in 8400 seconds.

		  Calculate the mean current in the battery.
(3)

mean current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

(Total for Question 10 = 9 marks)
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*P67160RA0632*
6

	

	

3	 The diagram shows a torch that uses a rechargeable battery.

	 The battery is recharged by shaking the torch up and down. 

coil of wire

magnet

switch

rechargeable battery

lamp

direction of 
shaking

(Source: adapted from © www.shutterstock.com/1328720216)

	 (a)	 Shaking the torch causes the magnet to move up and down inside the coil of wire. 

		  Explain why the movement of the magnet causes a current in the coil.
(3)
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7

	

	

	 (b)	 Using a stronger magnet could increase the current in the coil of wire.

		  State two other factors that could increase the current in the coil. 
(2)

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

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

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

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

(Total for Question 3 = 5 marks)
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*P61937RA01420*

7 The photograph shows an electrical appliance plug containing a step-down transformer.

 (a) Compare the number of turns on the primary coil of a step-down transformer with 
the number of turns on its secondary coil.

(1)

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

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

 (b) This transformer is designed to reduce the voltage from 230 V to 5.5 V.

  The secondary current is 1.0 A.

  (i) State the equation linking primary voltage, primary current, secondary voltage 
and secondary current for a transformer.

(1)

  (ii) Calculate the primary current in the transformer.

   [assume the transformer is 100% efficient]
(2)

primary current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A
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 (c) A student notices that the electrical applicance plug becomes warm when the 
appliance is working.

  Suggest how this will affect the input to the transformer.

  [secondary voltage and secondary current do not change]
(2)
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(Total for Question 7 = 6 marks)
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