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Question 1 (6 marks)

“I”

The graph below shows the relationship between the current
and the potential difference “V” across it.
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(@)  Calculate the resistance of the lamp when the potential difference across it is 12.0 V.
Express your answer to 3 significant figures.
(2 mark)

(b)  Calculate the resistance when the potential difference across it is varied from 0 V to 2.00 V.
Express your answer to 3 significant figures.
(2 marks)

(c) Calculate the power of the lamp when the potential difference across itis 12.0 V.
Express your answer to 3 significant figures.
(2 marks)



Question 2 (10 marks)

Different countries have different values of mains voltage. In the USA a certain filament lamp is
marked “110 V 60 W”. In Australia a certain filament lamp is marked “240 V 0.40 A”.

(@) Which bulb has the greatest resistance. Support your answer with an appropriate
calculation. Express your answer to 3 significant figures.
(5 marks)

(b) If the USA bulb was used in Australia, calculate the current it would draw. Express your
answer to 3 significant figures. (If you could not complete part (a), use Rusa = 150 Q)

(2 marks)

(c) If each bulb is used in their correct country (with correct mains voltage), explain whether the
bulbs have the same brightness. Justify your response with an appropriate calculation.
(3 marks)




Question 3 (14 marks)

Consider the circuit shown below, containing seven resistors, an ammeter and a voltmeter.
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(@) Re-draw a simplified circuit to show the channel with the voltmeter as one equivalent

resistor.
(3 marks)

(b)  Show via calculation the total resistance between terminals P and Q is 4.71 Q.
(3 marks)



Question 3 Continued.
A voltage source of 9.00 volts is then placed across the terminals P and Q

(c) Calculate the total current drawn by the circuit.
(2 marks)

(d)  Calculate the voltage measured by the voltmeter.
(6 marks)



Question 4

A thermistor is a device in which resistance
varies with temperature. The characteristics
of a particular thermistor are shown in the
diagram.

(@)  Calculate the current in mA that would
flow through the thermistor at 2.00 °C
if the voltage across it were 2.50 V.
Express your answer to 3 significant
figures.

(3 marks)

(10 marks)
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This thermistor is now used to control the temperature of a freezer unit of a refrigerator. The circuit
is shown below. The switch controlling the freezer switches it on when the voltage across the
variable resistor R is equal to (or greater than) 2.00 V. The freezer unit must turn on when the

temperature is -2.00 °C or higher.
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(b) Calculate the total current in mA required to flow through the circuit when the temperature is
-2.00 °C in order to meet the required voltage across the resistor.

(4 marks)



(c) Hence, calculate the resistance that the variable resistor needs to have in order achieve
this current. (If you could not complete part (b), use It = 1.10 mA)
(3 marks)



Question 5 (10 marks)

Electric blankets are sometimes
used to warm beds in camper vans.
An electric blanket in a camper van
bed has four heating elements. It is
connected to a 24.0 V battery. A
switch allows the user to select one
of three heat settings by connecting
it to either position A, B or C. The
resistance of the elements is shown
in the diagram below.

(a) Calculate the total resistance of the circuit when the switch is in position A.
(2 marks)

(b)  When the switch is in position A, calculate the current in the circuit.
(2 marks)

(c) When the switch is in position C, the total resistance of the circuit is 5.72 Q. Calculate the
resistance R of Element 4.

(3 marks)



Question 5 Continued.

(d)  Calculate the power output of the blanket when the switch is in position B.
(3 marks)

Question 6 (7 marks)

While investigating an electricity supply failure in a
workshop it becomes apparent that a fuse has melted
within the main electrical panel, leaving an open circuit
and preventing charge from flowing. In order to restore
the electricity, a worker places a large iron nail between
the two open terminals in order to allow the flow of
charge. This enables the workshop to keep operating as
per normal.

(@) Explain why this was not an appropriate fix for this problem and justify your response.
(3 marks)




(b) Fuses are being phased out of household use and being replaced by circuit breakers that perform
the same function. Explain one of the benefits of a circuit breaker over a fuse.

(1 marks)

|

[ 167 1
a))
i

.

)
\
0

)

The electrical panel in the workshop also has an earth
wire leading from all circuits to a long metal rod that is
inserted deep into the ground outside the building.

(c)  State which hazard this protects the consumer
from and explain why a fuse or a circuit breaker
cannot protect from this hazard.

(3 marks)

END OF TEST



