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Structure of this paper

Number of Number of Suggested
Section questions questions to | working time a\')g?jrak;e Pz;c::;ar;?e
available be answered (minutes)
Section One:
Short response 13 13 45 53 32
Section Two:
Problem-solving 7 7 75 6 48
Section Three:
Comprehension 2 ‘ 30 31 20
157 100
Instructions to candidates
1. The rules for the conduct of Western Australian external examinations are detailed in the

Year 12 Information Handbook 2010. Sitting this examination implies that you agree to abide by
these rules.

2. Write answers in this Question/Answer Booklet.

3. You must be careful to confine your responses to the specific questions asked and to
follow any instructions that are specific to a particular question.

4, Working or reasoning should be clearly shown when calculating or estimating answers.
Answers should be given to the appropriate number of significant figures. Answers not given to
the appropriate number of significant figures may result in marks being deducted.

B Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

o Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

o Continuing an answer: If you need to use the space to continue an answer, indicate in

the original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question(s) that you are continuing to answer at the top of the page.



Section One: Short response 30% (50 Marks)

This section has 13 questions. Answer all questions. Write your answers in the space
provided.

Suggested working time for this section is 50 minutes.

Question 1 (4 marks)

A bar magnet is glued to a piece of polystyrene so it floats in the middle of a plastic bowl filled
with water.

Describe in detail the motion of the magnet until it comes to rest. Explain your answer.
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Question 2 (5 marks)

Geoffrey has thought of a way to determine the mass of a 4.80 m long plank. He placed a 2.0
kg mass on one end of the plank and a 25 kg mass at the other so that the plank balanced.
The point at which the plank balanced was at the 3.10 m mark. (Ass ume p),m’é, umr{%/m)

a) Draw a diagram of the situation. (1 mark)

<‘ ('f" EM
d
2,0 o™ 25[;7
7 \I,l Z%m — 2
< —>  19m
- 2m < >
b) Find the mass of the plank. (4 marks) W = m7
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Question 3 (4 marks)

A square coil (20.0 cm x 20.0 cm) that consists of 100 loops of wire rotates in the Earth’s
magnetic field about a vertical axis at 1500 rpm ( revolutions per minute). If the horizontal
component of the Earth’s magnetic field is 2.0 x 10° T, calculate the maximum emf induced by

the coil by the Earth'’s field.
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Question 4 (2 marks)

Jenny was given four pairs of coiled wires. Each coil was linked to its own DC source.

Which two pairs of coils did Jenny correctly predict would attract each other?
A Pairs 2and 3
B Pairs1and4 -
C Pairs 3and 4
D Pairs1and 2 %
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Question 5 (5 marks)

In many electrically powered passenger trains the input voltage V, from the power supply is not
the same as the operating voltage Vo of the electrical circuitry of the train.

Examples
Vi, Vo
England 750 1500
English Channel 25000 1500
Belgium 3000 1500
France 50000 1500

The diagram below is a partial schematic of the electrical circuitry of an electric train.
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a) What kind of transformer is most likely used in England? (1 mark)

sTEp we or STef Down
stel uf
b) Calculate the turns ratio for a transformer used in France. (2 marks)
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c) If the supply voltage was DC would the transformer work? Explain your answer.
(2 marks)
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Question 6 (5 marks)

~5.00k2

A mass attached to a string is moving at constant speed of 2.0 ms™ in a horizontal circle of
radius 0.50 m.

a) What is the mégnitude and direction of the centripetal acceleration?
z

(3 marks)
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b) What is the tension in the string? ¥ 2. (2 marks)
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Question 7 (4 marks)
At an airshow a pilot takes his aircraft through a complete vertical loop.
a) At which point will the pilot feel the heaviest? (1 mark)
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b) Justify your answer in part a).

(3 marks)
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Question 8 (3 marks)

The following symbols refer to the Earth orbiting the sun and a comet orbiting the sun.
re = radius of Earth orbit
Te = period of Earth orbit
rc = radius of comet orbit

Tc = period of comet orbit

3 3
r M
How does the value of T% compare to —=-?

¢ E

A larger

B larger or smaller, depending on the mass of the comet

C smaller

D the same. D
Question 9 (3 marks)
a) What is the direction of the magnetic field in the solenoid below? (1 mark)

A u

i dgwn /i- ANEA TP A AW

D right /\/ ,j [)S

\( (VARV} v}
/TN

C vl
—'—-’||||]iL

b) Draw the magnetic field produced when electrons are flowing in a straight conductor out of
the page. (2 marks)
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Question 10 (5 marks)

A 2.00x 10* kg dump truck is stopped one third of the way across a 24.0 m long bridge that is
supported at each end by a concrete pillar. [f the bridge is of uniform construction and has a
mass of 1.25 x 10° kg what are the supporting forces that both pillars must provide?
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Question 11 (6 marks)

The Gravitron is an amusement park ride that consists of a large rotating cylinder around a
vertical axis much the same way as a awashing machine drum spins. A certain Gravitron of
radius 7.00 m is spinning so that the rider has a speed of 17.6 ms™ and remains “stuck” to the
wall when the floor in the ride is lowered. The diagram below is an illustration of the way this
works. The mass of the rider is 75.0 kg.
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a) Draw a free body diagram for th forcesag‘ng on the rider once the floor has been lowered.
SIDE VIEW (2 marks)
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b) What force(s) contribute to the centripetal force? (2 marks)
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c) Calculate the magnitude of the frictional force needed to prevent the rider from sliding down
the wall. (2 marks)
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Question 12 (3 marks)

A bar magnet is dropped South pole first through a small coil. A current sensor was connected
to the coil. On the axes provided, sketch a representation of the current from the time the

South pole of the magnet enters the coil to the time the North pole of the magnet ente the
coil,
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Question 13 (4 marks)

A bar magnet moves downwards into a
conducting coil as shown in the diagram
causing an induced current to flow in the coil.
The coil is connected to a galvanometer, G, a
meter that detects current.

On the diagram sketch:
* The lines of magnetic force around (i }
the bar magnet.

* The lines of magnetic force produced(| )
by the induced current in the coil.

P

* The direction of the induced current
in the coil and external circuit. (Z

Be sure to label clearly your additions to the
diagram.

%

End of Section One
Go on to Section Two
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