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QUESTION ONE: ELECTRIC FIELD IN A WIRE

Charge on an electron =-—1.6 x 10719 C

Hamish connects a circuit as shown in the picture below. The circuit comprises a 6.0 V battery,
1.0 m of Nichrome resistance wire and two connecting wires. The battery produces a uniform
electric field in the Nichrome resistance wire.

Assume that the connecting wires have no resistance.

(a) Calculate the strength of the electric field in the Nichrome resistance wire.
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(b) Explain what happens to the size of the ¢ ¢ on an electron as it travels through the
Nichrome resistance wire. ‘
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(c) Calculate the distance moved by an electron as it loses 9.6 x
energy. ' ;

I of electrical potential
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(d) Hamish then adds another 6.0 V battery in series AND shortens the wire to 0.50 m.

Write a comprehensive explanation on what will happen to the size of the force on the
electron.

Calculations are not needed.
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QUESTION TWO: THEgELECTROMAGNETIC SWING

- Monique builds a swing to show electromagnetic induction. It comprises a light rod, pivoted at the
‘top so it can swing, and a loop of copper wire at the bottom. She places two strong magnets at the
‘lowest point of the motion with opposite poles facing each other.

The diagrams below show the loop entering the magnetic field.
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(a) Determine the direction of the force acting on electrons in the wire BC, due to their motion in
the magnetic field.

Direction;:

“(b) At the instant shown in the diagram, the voltage across the wire BC is 0.15 mV.

Calculate the spéed of the wire loop.
The magnetic field strength is 3.0 x 107 T.

-
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Monigue repeats the experiment, but starts the swing from a greater height. The speed of the
1oop at the point shown in the diagram is doubled.

Explaln what happens to the size of the current in the loop.

14 _ineceases | Gs Ha 55‘660? \WCF{CSZS SOC‘/OZS o

II/!L‘:/K&C/P\W] l/\,!'uﬂ wrrf:a__dag

_— / Nex %@fﬁ:ﬂgi
Ll

d) A short time later the whole loop is inside the magnetic field.

Write a comprehensive explanation about the current in the loop when the whole loop is in the
magnetic field.
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QUESTION THREE: THE SMOKE DETECTOR

Charge on an electron =—1.6 x [0-19 C

One type of smoke detector comprises a pair of metal plates 4.8 mm apart, connected to a battery.
Alpha particles from a radioactive source ionise particles of smoke between the plates. This causes
the smoke particles to lose one or more electrons and become charged.

The diagram below shows a positively charged smoke particle. The force on the particle is towards
AB.

(a) Draw lines showing the electric field between the plates.

f Include the direction of the field lines. f:'-:\_-
| . I 62;
\

The mass of the smoke particle is 1.7 x 107 kg

(b) A particular smoke particle loses two clectrons, Tt then experiences a force of 5.88 x 10-16 N
due to the electric field.

Calculate the strength of the electric field.
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| (c) Maria brings a magnet close to the smoke detector. The magnet produces a magnetic figld of
‘ strength 3.0 x 107 T, which, with reference to the diagram above, is directed into the page.

State the size of the force due to the magﬁet on the stationary smoke particle.

Explain your answer.
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" The smoke particle becomes ionised by losing two electrons when it is 2.4 mm from plate AB.

”

the sp & stioke particle when it reaches the plate AB.

fat only the eleciric force scts on the smoke particle.
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QUESTION FOUR: CIRCUITS

Kahu has two identical lamps marked 6.0 V, 2.0 W. He wants to connect them to a 9.0 V battery. He
realises that he will have to connect a resistor to reduce the voltage across the lamps.

}?f’_‘_’, -

He connecis the circuit shown below.
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(a) Calculate the current in each lamp when it is operating at its normal brightne(s!
M“\ Vi, 4 Mo X7

MJF éw\/

(b) Calculate the resistance of the resistor that he should ys€ 5o
brightness.
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Kahu sets up a new circuit with different lamps and resistor, as shown in the diagram below.

9.0V

———— -

6.0Q

(d) Calculate the voltage across the 4.0 Q resistor.

-
s
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W
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