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90257  Demonstrate understanding of electricity  
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Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

You should attempt ALL the questions in this booklet.

Make sure that you have Resource Sheet L2–PHYSR.

In your answers use clear numerical working, words and / or diagrams as required.

Numerical answers should be given with an appropriate SI unit.

If you need more room for any answer, use the extra space provided at the back of this booklet.

Check that this booklet has pages 2 – 9 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

ASSESSOR’S USE ONLY Achievement Criteria

Achievement Achievement with Merit Achievement with Excellence
Identify or describe aspects 
of phenomena, concepts or 
principles.

Give descriptions or explanations 
in terms of phenomena, 
concepts, principles and / or 
relationships.

Give concise explanations that 
show clear understanding in 
terms of phenomena, concepts, 
principles and / or relationships.

Solve straightforward problems. Solve problems. Solve complex problems.

Overall level of performance  



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

All formulae are provided on the separate Resource Sheet L2-PHYSR.

QUESTION ONE:  ELECTROSTATIC SWING

Sean is helping his physics teacher at the school open day. He connects two vertical metal plates to 
a Van de Graaff generator. The metal plates are shown in the picture below. They are 12 cm apart.

The diagram on the right represents the electric field between the plates when the high voltage 
supply is turned on.

12 cm

A B

(a) State which plate (A or B) is positive. 

 Give a reason for your answer.

(b) State how the diagram shows that the electric field between the plates is uniform.

(c) The strength of the electric field between the plates is 3.33 × 106 V m–1. 

 Show that the voltage produced by the Van de Graaff generator is 400 kV. 
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Sean has a metal ball with a mass of  2.5 × 10–2  kg suspended 
from a long thread. He puts the metal ball between the plates.  
It touches the positive plate and gains a charge of +1.5 × 10–10 C. 

(d) Calculate the speed of the ball just before it hits the 
negative plate.

(e) Describe the motion of the ball after it touches the negative plate. 

 Explain your answer.
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QUESTION TWO:  ELECTROMAGNETIC SWING

Sean sets up another demonstration called the electromagnetic swing. It comprises a wire loop 
hanging between two magnetic poles, as shown in the picture below. The magnetic field strength is 
2.0 T. 

The left side of the loop (X) is connected to the negative terminal of a battery.

X

B

DC

A

North

South

Y

(a) Describe and explain what happens when Sean closes the switch.

(b) The circuit including the wire loop has a resistance of 1.8 Ω. The battery voltage is 6.0 V. The 
force on the wire is 0.25 N. 

 Show that the length of the horizontal wire is 3.8 cm. 
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Sean replaces the battery with a sensitive voltmeter. He pulls the loop back and releases it so that it 
swings through the magnetic field as shown in the diagram below. 

X

B

DC

A

North
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Y

(c) Name the type of particle that moves inside the wire, and state the direction that it moves as a 
result of the loop’s motion.

(d) At one time the induced voltage is 11 mV. 

 Calculate the speed of the wire at this time.
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QUESTION THREE:  CLAIRE’S CAR LIGHTS

Claire has a light bulb inside her car. The light bulb is labelled “12 V   5 W”, and it is connected to 
the car’s 12 V battery.

(a) Describe what the label means.

(b) Calculate the size of the current in the light bulb when it is switched on.

Claire wants to replace the light bulb with a pair of LEDs. An LED is a diode that can emit light 
when there is enough current in it. 

The LEDs are designed to operate at a voltage of 3.4 V.

She sets up the circuit shown below.

12 V

A

B

(c) Explain, in terms of resistance, which diode has a current in it.
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Claire rearranges the circuit, as shown below. She includes the resistor to reduce the voltage across 
the LEDs to 3.40 V.

12 V

(d) Calculate the voltage across the resistor. 

 Write your answer to the correct number of significant figures.

(e) Claire wants more light, so she adds a third LED in parallel with the others, as shown below. 
 

12 V

 Explain what happens to the voltage across the resistor.
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The graph below shows the voltage current characteristics for an LED.
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(f) Calculate the resistance when the current is 700 mA.

(g) Describe how the resistance changes when the current increases.
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Extra space if required.
Write the question number(s) if applicable.
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