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Resistance practical: wire length and networks

AQA GCSE Combined Trilogy 8464 and Separate Physics 8463 | Both tiers | Paper 1
Suggested: 35-40 minutes + 15-20 review | 28 parts | 44 marks

Specification points covered

8463 4.2.1.1 / 8464 6.2.1.1: circuit symbols and meter positions
8463 4.2.1.3 /8464 6.2.1.3: V = IR; resistance practical (RP3 / RP15)
8463 4.2.2 /] 8464 6.2.2: series and parallel resistor combinations

A model-railway workshop investigates unreliable lighting on a display. First, it tests how wire length affects resistance.
Then it uses fixed resistors to model alternative lamp networks. These are two separate investigations; the test wire is
not assumed to be the same material as the display leads.

Complete all sections after teaching. Show working using R =V / |. Use a protected low-voltage d.c. supply, never
mains, for the proposed practical. Switch off before altering connections. This written practice supports RP3 (8463) /
RP15 (8464); it does not replace carrying out the practical.

1 Choosing a fair wire test

The team will compare different lengths of one uniform resistance wire. Its material and thickness are not changed.

1(a) A short test section has a p.d. of 1.2 V and a current of 0.30 A. Calculate its resistance. [1 mark]

1(b) A trainee proposes using a thicker wire for every longer length. Explain why this would not test the effect of
length fairly. [2 marks]
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2 Checking the measuring circuit

Figure 1 shows the wire test. P and Q are the contact points. Close the switch only while taking readings; the supply
can be adjusted to keep the current low. Treat the meters as ideal.
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2(a) Describe how the ammeter is connected relative to the test wire. [1 mark]

2(b) Describe exactly where the two voltmeter leads must connect. [1 mark]

2(c) Explain why leaving the switch closed for a long time could make the length investigation unfair. [2 marks]

2(d) The wire extends beyond both contacts. State which length should be measured and how to reduce a ruler-
reading error. [2 marks]
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3 Processing the wire readings

Table 1 gives simplified, rounded practice data at constant temperature. The same wire is used throughout. The supply
is adjusted for each length. Calculate each resistance separately; show working.

Table 1
Length / cm Pd./V Current/ A
20 0.40 0.20
40 0.80 0.20
60 1.20 0.20
80 1.60 0.20
100 2.00 0.20

3(a) Calculate the resistance of the 20 cm section. [1 mark]

3(b) Calculate the resistance of the 40 cm section. [1 mark]

3(c) Calculate the resistance of the 60 cm section. [1 mark]

3(d) Calculate the resistance of the 80 cm section. [1 mark]

3(e) Calculate the resistance of the 100 cm section. [1 mark]

3(f) At60 cm, three repeat p.d. readings are 1.18 V, 1.20 V and 1.22 V. Current is 0.20 A for each reading.
Calculate the mean p.d., then use it to calculate the resistance. [2 marks]
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4 Using the resistance—length graph
Use your five resistances from Table 1. Each large grid square represents 20 cm horizontally and 2 Q vertically.
4(a) Plot the five results from Table 1 on Figure 2 and draw a straight line of best fit. [3 marks]
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4(b) Describe the relationship shown by these results and give graphical evidence for your answer. [2 marks]

4(c) Use the graph to estimate the resistance of a 70 cm section of this same wire at the same temperature.
[1 mark]
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5 Planning and evaluating the wire test

Build a six-mark-style method in parts (a)—(c). Write a usable procedure, not just a list of apparatus. A ruler, two
crocodile contacts and the Figure 1 circuit are available.

5(a) Describe how to set and measure a range of wire lengths while controlling the wire itself. [2 marks]

5(b) Describe which readings to take at each length and how to obtain reliable resistance values from them.
[2 marks]

5(c) Describe how to keep the test near constant temperature and how to display the results to test the
relationship. [2 marks]

5(d) Later, the 80 cm section gives 1.92 V at 0.20 A. Calculate its resistance. [1 mark]

5(e) A trainee says this result proves that the wire was hotter. Explain why the conclusion is too strong and
suggest a useful check. [2 marks]
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6 Testing two network layouts

Replace the test wire between P and Q in Figure 1 with each network in Figure 3; keep the meters in place. P and Q
now mark the whole network. Each fixed resistor is 20 Q. These resistors model wiring layouts, not changing lamp
temperatures. Keep the measured p.d. across P—Q at 4.0 V in every test. Table 2 gives total-current readings.
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Figure 3
Table 2
Test P.d. across test/ V Total current / A
One 20 Q resistor 4.0 0.20
Network A 4.0 0.10
Network B 4.0 0.40

6(a) Use Table 2 to calculate the resistance of the single-resistor test. [1 mark]

6(b) Use the measured total p.d. and current to calculate the resistance of Network A. [1 mark]

6(c) Use the measured total p.d. and current to calculate the resistance of Network B. [1 mark]

6(d) In Network A, the current is 0.10 A through each 20 Q resistor. Calculate the p.d. across one resistor.
[1 mark]
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7 Making a workshop recommendation

Use the Figure 3 layouts and Table 2. The supply maintains 4.0 V across each complete network. Assume the fixed
resistors remain at constant temperature.

7(a) Explain why adding the second parallel resistor gives a lower measured total resistance than using one
resistor alone. [2 marks]

7(b) The team wants each display lamp to receive the full supply p.d. and to stay on if the other lamp is removed.
Which layout should it choose? Explain using the paths in the circuit. [2 marks]

7(c) Describe a fair measurement procedure to compare the resistance of one resistor, two in series and two in
parallel. Include meter positions and how to process the readings. [3 marks]

7(d) In the parallel test, a trainee uses the 0.20 A current in just one branch with the 4.0 V across the network.
They report 20 Q for the whole network. Explain the error and state the correct total current to use. [2 marks]

Review: identify the measured section, control temperature, and distinguish total current from branch current.
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