aqasolvedexampapers.co.uk
Electricity — GCSE CS Physics

1. No.4

n A gardener wanted to build an electrical circuit to monitor the temperature in a
greenhouse.

II| Which symbol represents an electrical component with a resistance that decreases as
its temperature increases?

[1 mark]
Tick (v') one box.
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Izl When the resistance of an electrical circuit decreases, the current in the
circuit increases.

Complete the sentence.

Choose the answer from the box.
[1 mark]

charge energy potential difference power

Electrical current is a flow of
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. The gardener wanted to find how the resistance of the component varies with
temperature.

Figure 4 shows the equipment used by the gardener.

Figure 4

[elalls's

Resistance ’ Beaker of Kettle Thermometer
meter Temperature iced water

sensing component

The resistance meter displays the resistance of the component.

Plan a method the gardener could use to find how the resistance of the component
varies with temperature.
[4 marks]
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Figure 5 shows how the resistance of the component varies with temperature.

Resistance
in ohms
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Figure 5
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El Complete the sentence.

Choose the answer from the box.

20 30
Temperature in °C

40 50

[1 mark]

linear

non-linear

directly proportional

The relationship between the temperature and the resistance of the component

is
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. The temperature in the greenhouse changed from 10 °C to 30 °C.

Determine the change in resistance of the component between these temperatures.

Use Figure 5.
[2 marks]
Change in resistance = Q
The gardener builds a circuit that switches a heater on when the greenhouse gets
too cold.

Use the Physics Equations Sheet to answer questions 04.6 and 04.7.

@ Write down the equation that links current (1), potential difference (V) and power (P).

[1 mark]
. The power of the heater is 2900 W.
The potential difference across the heater is 230 V.
Calculate the current in the heater.
[3 marks]
Current = A
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2. No.6

Body analysis scales use the electrical resistance of a person’s legs to estimate the
percentage of water in the person’s body.

Figure 8 shows body analysis scales.

Figure 8

Foot plates

The person’s legs contain both solid tissue and water.

A student used resistors to model the solid tissue and water.

The student connected a 20 Q resistor in parallel with a resistor, R.
Figure 9 shows the circuit diagram.

Figure 9

|1 o

El To determine the total resistance of both resistors, a voltmeter must be connected into
the circuit.

Complete Figure 9 to show where the voltmeter should be connected.
[1 mark]
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IZl The student calculated the total resistance of the two resistors.

The student's answer was 26 Q.

Explain why the student’'s answer cannot be correct.

[2 marks]
Use the Physics Equations Sheet to answer questions 06.3 and 06.4.
. Write down the equation that links current (1), resistance (R) and
potential difference (V).
[1 mark]

III When the total resistance of the resistors was 7.5 Q the current in the circuit
was 480 mA.

Calculate the potential difference across the two resistors.
[3 marks]

Potential difference = Vv
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The student investigated how the resistance of R affected the total resistance of
the circuit.

Table 2 shows the results.

Table 2
Resistance of R | Total resistance of the circuit
in ohms in ohms

5.0 4.0
10.0 6.7
15.0 8.6
20.0 10.0
25.0 11.1
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Figure 10
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Complete Figure 10.

You should:
¢ |abel both axes
¢ plot the two remaining values from Table 2

+ draw the line of best fit.

What resistance of R would give a total resistance of 4.4 Q7

Use Figure 10.

Resistance of R =

[3 marks]

[1 mark]

Q




aqasolvedexampapers.co.uk

The body analysis scales initially show a reading of 0.0 kg.
When the student steps onto the scales the reading is 64.8 kg.
The student steps off the scales and then immediately steps back on.

The scales now show a reading of 64.1 kg.

. Complete the sentence.

[1 mark]
The difference between the two values given by the scales is due

toa error.

. The height of the student is programmed into the scales.

The scales place the student into a category, A, B or C, based on height and mass.

Figure 11 shows how the scales use the category and the total resistance of the legs
to determine the body water percentage.

Figure 11
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The total resistance of the student’s legs is 600 k). A healthy body water percentage
is between 45% and 65%.

The different measurements of the mass of the student mean that the student could
be in either category A or category B.

Evaluate if the student has a healthy body water percentage.
[3 marks]

10



aqasolvedexampapers.co.uk
3. No.3

n Figure 7 shows how the National Grid transfers energy from a power station to some

street lamps.
Figure 7

Transmission cables

Transfarmer Transformer
)/ Street lamps
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. m Explain how transformer X increases the efficiency of the National Grid.

[3 marks]

11
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@ The potential difference across the primary coil in transformer Y is 400 000 V.
The potential difference across the secondary coil is 11 000 V.

The current in the primary coil is 660 A.

Calculate the current in the secondary coil of transformer Y.

Use the Physics Equations Sheet.
[3 marks]

Current in the secondary coil = A

, Why is the current in each street lamp less than the current in the secondary coil in
transformer Y?

[1 mark]
Tick (v') one box.

Current is used up in the cables hetween Y and each street lamp.

Some of the current is dissipated to the surroundings.

The cables between Y and the street lamps have electrical resistance.

The street lamps are connected in parallel.

12
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E Figure 8 shows the top of a street lamp.

Figure 8

& Light sensor

The light sensor detects if it is day or night.
Figure 9 shows part of the circuit in the light sensor.

Figure 9
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Explain what happens to the potential difference across resistor R as the light
intensity decreases.
[3 marks]

13



aqasolvedexampapers.co.uk

El When the current in resistor R is 20 mA, the power transferred by resistor R is 6.0 W.
Calculate the resistance of resistor R.

Use the Physics Equations Sheet.
[4 marks]

Resistance = Q

14



