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For Supervisor’s use only 1

For 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 (all criteria within a column are met)  

Credits: Five
9.30 am Tuesday 29 November 2005

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 answer ALL the questions in this booklet.

For all numerical answers, full working must be shown. The answer should be given with an SI unit.

For all ‘describe’ or ‘explain’ questions, the answer should be in complete sentences.

Formulae you may find useful are given on page 2.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly 
number the question.

Check that this booklet has pages 2–12 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.
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You are advised to spend 50 minutes answering the questions in this booklet.

You may find the following formulae useful.
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QuEstiOn OnE:  Wiring uP BuLBs

Tina uses three identical bulbs, a 4.5 V power supply, a switch, and an ammeter to wire up a circuit 
as shown below. The bulbs are marked as ‘1.5 V’.

A

4.5 V

(a) When the bulbs are operating at normal brightness, each bulb has a resistance of 3.0 Ω.
 
 Show that the current through the circuit is 0.50 A when the bulbs are operating at normal 

brightness.
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(b) Calculate the power output of one bulb when it is operating at normal brightness.

 Power =

(c) Explain why the battery voltage must be 4.5 volts if the bulbs are to shine at normal 
brightness in this circuit.

(d) Calculate the energy supplied by the battery when the circuit is turned on for 2 minutes.
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Tina now wires up the three ‘1.5 V’ bulbs in parallel. She then connects them to the 4.5 V power 
supply, a resistor R, and a switch as shown in the diagram below. When she turns on the switch, the 
bulbs are lit at their normal brightness. The current through each bulb is still 0.50 A.
 

4.5 V

R

(e) Calculate the current through the resistor.

 Current =

(f)  The voltage across the bulbs is 1.5 V. Calculate the resistance of the resistor, R.

 Resistance =

(g) Calculate the power output of the battery when all bulbs are lit at their normal brightness.

 Power = 
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(h) Explain why the resistor is required in this circuit.
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QuEstiOn tWO:  MAgnEtiC fiELDs

After investigating the magnetic field around a bar magnet using small compasses, James drew the 
field lines as shown below. 

 

(a) State what is meant by the term ‘magnetic field’.

(b) On the above diagram, use letters ‘N’ and ‘S’ to mark the north and the south poles of the 
magnet respectively.

(c) On the above diagram, using the letter ‘X’, mark a point where the field is the weakest and 
explain how the diagram shows this.
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James now places the south poles of two magnets as shown in the diagram below. 

S

N

E

S
P

(d) On the above diagram draw in magnetic field lines produced by the two magnets. Draw 
arrows to show the direction of the field.

(e) A compass is placed at position P between the two magnets. In the circle below, draw an 
arrow to show the direction of the compass needle.

N

S

W E

(f) Explain why the compass needle will point in the direction shown in your answer to (e).
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James sets up the following circuit to investigate the magnetic field around a straight wire carrying 
current. He passes the wire through a horizontal board, then connects the wire to a battery and a 
resistor. 

P

battery

switch

resistor

board

(g) James turns on the switch and draws the field lines as shown above. In the above diagram 
label the positive and negative terminals of the battery.

(h) Use the following data to calculate the value of the magnetic field at the point P. 

  Data: 
  Resistor value = 1.6 Ω
  Battery Voltage = 12 V
  Distance of point P from the wire = 0.25 m
  The value of µ

o 
= 1.26 × 10–6 Tm A–1

  Resistance of the wire is so small it can be considered as zero.

 Size of the magnetic field =      (unit)
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QuEstiOn thrEE:  APPLiCAtiOns Of PhysiCs iDEAs

The Lightning Conductor 
Lightning conductors are commonly attached to tall buildings to protect them from large and 
dangerous lightning strikes. The diagram shows a lightning conductor attached to the side of a tall 
chimney of a building. A thunder cloud with a negatively charged base is above the building.

metal plate in 
the Earth 

copper
lightning conductor 

spikes

(a) On the diagram above, use the symbols  +  and  –  to show how the charges are distributed 
between the conductor and the cloud. 

(b) Explain, in terms of charge motion, how the lightning conductor protects the building.
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The Magnetic Window-cleaning Device
The diagram below shows a window-cleaning device that can be used to clean both sides of the 
glass at the same time. It consists of two plastic holders with bar magnets inside, and a cleaning 
material attached to the outside. 

N

S

S

N

BA

cleaning material

magnet

glass being 
cleaned

plastic holder

handle

(c) When the inner part of the device A is moved across the inside surface of the window, the 
outer part B follows it, moving over the outer surface of the window.

 Explain why B follows the movement of A.
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The Voltage-divider
Voltage-dividers are commonly used in electronic devices to divide up the voltage of the power 
supply. The voltage-divider shown below is used to power three different parts of a clock-radio.
It consists of three resistors in series connected to a 9.0 V battery. 

9.0
volt

20 Ω 130 Ω 30 Ω

 + –

(d) Use the data given in the above diagram to calculate the voltage across the 130 Ω resistor.

 Voltage =

(e) When a bulb is connected across the 130 Ω resistor it uses 270 J of energy in one hour. 
Calculate the power output of the bulb.

 Power =
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Question
Number

Extra paper for continuation of answers if required.
Clearly number the question.

Question 
number
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