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INSTRUCTIONS:

Time Allowed = 40 minutes
Total Marks = 38 marks
Answer all questions in the space provided.

Show all relevant working details in order to acquire full marks.
Graphic Calculators are Not permitted for this paper.
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O Rough working is permitted on the question paper.
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O

O *Do Not write in pencil. (Note: a 1 mark penalty will be incurred)
O

*Do Not borrow materials. (Note: a 1 mark penalty will be incurred)

POST ASSESSMENT REVIEW (to be completed upon return of your marked paper)

SELF-ASSESSMENT:
Relative Weaknesses —Objective No. Relative Strengths —Objective No.

Major Concerns: (be specific) Action Plan: (be specific)
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Electromagnetism Test 2012

Q1 [4 marks]

On the diagram of the Earth provided:
la) Sketch the shape and direction of the Earth’s maanetic field.
1b) Label the Geographical North Pole (with a “G")
1c) Label the Magnetic North Pole (with a “M”, }
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Q2 ['4 marks]
Perth is known to have a angle of declination of -1.6° and an angle of inclination of 70°.

Carefully discern and explain what these angles measure in relation to the Earth’s magnetic field at
Perth’s geographical location. Simple, clearly labeled diagrams may assist your answer.
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Q3 [6 marks]

Carefully sketch the resulting Magnetic Fiel iated with th i 5
y g Mag efic. Jg_%vlnt the following arrangements
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Q4 [4 marks]

The diagram below shows a doorbell that has an electromagnet as its main component. Carefully
explain (in detail) what causes the rapid repetitive movement that will result in the bell “ringing”.
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Q4 [20 marks]

A simplified diagram is provided for a coil abcd,
which is free to rotate about an axis within a
magnetic field of 155 mT.

The coil consists of 64 turns and a current
of 250 mA is passed through it.

The coil is rectangular with ab = 72 mm
an¢ & = 58 mm.

Note: All values must be given to the correct
number of significant figures. (1 mark)

4a) Determine the maximum force (magnitude and direction) exerted on side ab

usSINGg F= N.B.T. L. cin®

3 -3 i .
F = 6t % /55 x10 Sx 25ox10 x 12 x e sx sin90°

(3marks)

4b) Determine the maximum torque (magnitude and direction) developed by this coil .
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(3marks)
4c) Determine the maximum flux threading the coil when it rotates.
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5d) Carefully describe what needs to be added in order to make the arrangement a DC motor.
Briefly explain why it is required and how it works with reference to the original diagram.
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(4 marks)

5e) Using the modifications described (in part d), sketch a graph the torque on the coil as it
rotated through 360°. (assume 0° is when the sides bd, is parallel to the magnetic field)
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(3marks)

5f)  Describe two practical changes that will make the torque produced more consistent.

AND ThHe mMAENETIC FIELD =0 gieN Free => elen ToRPE .
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