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You are advised to spend 50 minutes answering the questions in this booklet.

All formulae are provided on the separate Resource Sheet L1-PHYSR.

QUESTION ONE:  LIGHTNING  

––––– – ––
––––
–

Lightning can occur when there is charge separation. The diagram above shows a storm cloud above 
a hill. The bottom of the storm cloud is negatively charged, and the tree and the ground close to the 
lower end of the cloud become positively charged. 

(a) On the diagram above draw the distribution of negative charges in the ground. 

(b) Explain why the ground closer to the bottom of the cloud is positively charged. 
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(c) Refer to the diagram opposite and state the direction in which charges flow in air during 
lightning. 

 Explain your answer. 

 Direction:

 Explanation:

During a lightning storm, the voltage between the ground and the storm cloud is 30 000 kV, and a 
current of 120 000 A flows through the air between the ground and the storm cloud. The cloud is 
6.1 km above the ground.

(d) Calculate the resistance per kilometre of the air between the storm cloud and the ground.

 resistance per kilometre =

A cell phone tower on a farm is a large metal tube. During a thunderstorm, lightning strikes the 
tower and a current of 8 000 A flows through it for a time of 2.0 × 10–4 s. The energy transferred to 
the metal tube by the lightning is 9.5 × 106 J.

(e) Calculate the voltage between the top and the bottom of the tower 
during the lightning strike. 

 Write your answer in kilovolts. 

 voltage =  kV

http://opinionatedoldfart 
.files.wordpress.
com/2008/10/telstra_
mobile_phone_tower.jpg

For copyright 
reasons, this 

resource cannot 
be reproduced 

here.
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(f) When the current flows through the tower, a magnetic field is created around it. A measuring 
device in a factory near the tower measures a magnetic field strength of 4.6 × 10–5 T caused 
by the lightning. The current through the tower is 8 000 A. 

 The value of μ0 = 1.26 × 10–6 Tm A–1

 Calculate the distance between the measuring device and the tower.

 distance =

(g) Tall buildings use lightning conductors to protect the building 
from lightning damage.

 Describe what a lightning conductor is, and explain how it 
protects the buildings during a lightning strike. 

 (You may sketch charge distribution in the given diagram to aid 
your explanation.)

 Statement:

 Explanation:
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QUESTION TWO:  SEED GERMINATORS

In cold weather, gardeners use electrically heated boxes to 
sprout seeds. The soil inside the box is kept warm by three 
heaters in the base of the box. They are connected as shown 
in the circuit diagram below. The total current provided by the 
power supply is 3.5 A.

18 V

B

3.5 A

A

control unit

18 V, 36 W

C

(a)  The heater A is labelled as “18V, 36W”. 

 Show that the current through the heater A is 2.0 A. 

 (Your answer must show the correct formula and working.) 

(b) The heaters B and C are identical. They are automatically turned on by the control unit when 
the temperature inside the box falls below a certain level.

When the heaters B and C are turned on, the voltage across the control unit is 2.0 V.

 Calculate the resistance of the heater B.

 resistance =

www.homeandgardenchat.com/wp-content/
uploads/2010/02/germination.jpg

For copyright reasons, 
this resource cannot be 

reproduced here.
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An electronic circuit contains a thermistor. The thermistor is a temperature sensor. The resistance 
of a thermistor varies as the temperature of the surroundings changes. The graph below shows the 
variation of voltage against current for the thermistor in the electronic circuit.
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(c) Use your knowledge of Ohm’s law to explain how the resistance of the thermistor varies as 
the voltage across it increases. State your reasons.

(d) The voltage across the thermistor is 10 V. 

 Use the information given in the graph to calculate the power generated in the thermistor.

 power = 
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(e) Car engines produce large amounts of heat, and are cooled by water. The temperature gauge 
circuit uses a thermistor to sense the temperature of the cooling water. The sketch below 
shows a basic wiring diagram for the temperature gauge circuit.

365 Ω

Temperature 
gauge (25 Ω) 

Thermistor 

12 V 
+ –

 In the above circuit, a 365 Ω resistor, a temperature gauge of resistance 25 Ω and a thermistor 
are connected in series with a 12 V power supply. At a certain temperature, the resistance of 
the thermistor is 280 Ω.

 Calculate the voltage across the thermistor at this temperature.

 voltage =
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QUESTION THREE:  MAGNETIC EFFECTS

N S

N S

magnet A

magnet B

The diagram shows an overhead view of two identical magnets, A and B, on a table. Magnet A is 
glued to the table, while magnet B is free to move. Initially magnet B is held down near magnet A.

(a) When released, magnet B is repelled away from magnet A even though there is a force of 
attraction between the north and the south poles of both magnets. 

 Explain why.

(b) The diagram below shows a solenoid. 

 Draw lines to show the shape and the direction of the magnetic field formed outside the 
solenoid.

Current
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(c) The circuit is switched off so that no current flows through the solenoid. Two iron rods are 
now placed inside the solenoid, as shown in the diagram. The circuit is then switched on.

Current

Iron rods

 Explain, giving reasons, what will happen to the rods when the current flows through the coil 
of the solenoid.
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