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Q1.

Electrical circuits have resistance.

(@) Draw aring around the correct answer to complete the sentence.

decreases.
When the resistance of a circuit increases, the current in the circuit increases.

stays the same.

)

(b)  Use the correct answer from the box to complete each sentence.

a filament bulb an LED an LDR

An electrical component which has a resistance that increases as the

temperature increases is

An electrical component which emits light only when a current flows through it

in the forward direction is

)
(c) When some metals are heated the resistance of the metal changes.

The equipment for investigating how the resistance of a metal changes when it is heated is
shown in the diagram.
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1 — Metal sample

In this question you will be assessed on using good English, organising information clearly and
using specialist terms where appropriate.

Describe an investigation a student could do to find how the resistance of a metal sample
varies with temperature. The student uses the equipment shown.

Include in your answer:

. how the student should use the equipment

. the measurements the student should make

. how the student should use these measurements to determine the resistance

. how to make sure the results are valid.
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(6)

(d)  The table shows some data for samples of four metals P, Q, R and S.

The metal samples all had the same cross-sectional area and were the same length.

Metal sample R(-:‘:Sistance at Resistance at 100°C
0°Cin ohms in ohms
P 4.05 5.67
Q 2.65 3.48
6.0 9.17
S 1.70 223

A graph of the results for one of the metal samples is shown.
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(i)  Which metal sample, P, Q, R or S, has the data shown in the graph?
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(i)  One of the results is anomalous. Circle this result on the graph.
(1)

(i) Suggest a reason for the anomalous result.

(1)

(iv) The same equipment used in the investigation could be used as a thermometer known as
a ‘resistance thermometer.’

)

II{-_ ¥
N

1 — Metal sample

:r\%=

Suggest two disadvantages of using this equipment as a thermometer compared to a
liquid-in-glass thermometer.

1.

&)
(Total 14 marks)

Q2.

(@) The diagram shows the circuit used to obtain the data needed to plot the current—potential
difference graph for a filament bulb.
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Current
in amps

)
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()  Why is the component labelled ‘J’ included in the circuit?

(1)

(i)  The resistance of the bulb increases as the potential difference across the bulb
increases. Why?

1)

(i) The bulb is at full brightness when the potential difference across the bulb is 12 V.
The current through the bulb is then 3 A.

Calculate the power of the bulb when it is at full brightness and give the unit.

Power =

®3)

(b) Inthis question you will be assessed on using good English, organising information clearly and
using specialist terms where appropriate.

The table gives data about two types of light bulb people may use in their homes.

Type of light Energy Cost of one I_Avc_aragge
- . ifetime in
bulb efficiency light bulb h
ours
Halogen 10% £1.95 2 000
Light Emitting o
Diode (LED) 32% £11.70 36 000

Both types of light bulb produce the same amount of light.

Evaluate, in terms of cost and energy efficiency, the use of the two types of light bulb.
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To gain full marks you must compare both types of light bulb and conclude which light bulb
would be the best to use.

(6)
(Total 11 marks)
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