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| V graphs resistance and component choice

AQA GCSE Combined Trilogy 8464 and Separate Physics 8463 | Foundation and Higher | Paper 1
Suggested: 35-40 minutes +15-20 review | 28 parts | 51 marks

Specification points covered

8463 4.2.1.3 / 8464 6.2.1.3: current, potential difference and resistance; V = IR
8463 4.2.1.4 / 8464 6.2.1.4: interpreting resistor, filament-lamp and diode graphs

A mobile repair bench restores portable lights used by a park’s evening events team. You will compare measured
component characteristics, reject unsuitable replacements and explain what the test results show.

Complete after teaching. Use R=V /I, V =IRand | =V /R. Convert mA to A: 1 mA = 103 A. Check each graph’s axes
and units. Use the steady readings supplied for each separate test; do not assume a lamp has constant resistance.

1 Checking the repair bench readings

Each component is tested separately using a low-voltage supply. Component A has a potential difference of 3.0 V and
a current of 150 mA.

1(a) State the unit of electrical resistance. [1 mark]

1(b) Calculate the resistance of Component A. Show the current conversion. [2 marks]

1(c) A spare resistor Z carries 0.060 A when the potential difference across it is 3.0 V. Calculate its resistance
and decide whether it is greater or smaller than A’s. [2 marks]
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2 Reading the resistor graph

Figure 1 shows Component A at constant temperature. Potential difference is on the vertical axis and current is on the
horizontal axis. The plotted line includes reversed connections.
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Figure 1
2(a) Read the current in A when the potential difference across itis 4.0 V. [1 mark]

2(b) Calculate A’s resistance using that operating point. [1 mark]

2(c) Use the graph to find the current at 2.0 V, then check A’s resistance at this second operating point.
[2 marks]

2(d) Explain how Figure 1 shows that A is ohmic over the tested range. [2 marks]

2(e) The connections are reversed and the potential difference is —4.0 V. Read the current and explain the
meaning of its sign. [2 marks]

Continue your physics journey

Videos, practice and support for your next step
www.physicsuk.co.uk




PhysicsUK worksheet

3 Checking the filament lamp

Component B is a filament lamp. Figure 2 gives steady readings after the filament temperature has settled at each
setting. The axes are now current vertically and potential difference horizontally.
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3(a) Read the steady currentin B at 3.0 V. [1 mark]

3(b) Calculate B’s resistance at 3.0 V. [1 mark]

3(c) Read the current at 6.0 V and calculate B’s resistance at this setting. [2 marks]

3(d) A trainee predicts that doubling the potential difference from 3.0 V to 6.0 V doubles the steady current. Use
Figure 2 to evaluate the prediction. [2 marks]

3(e) Explain why B’s resistance changes when its positive potential difference is increased from 3.0 V to 6.0 V.
[3 marks]
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4 Testing the diode

Component C is a diode. In Figure 3, positive potential difference means forward connection. Read currents to the
nearest 10 mA for the calculations. Reverse current is too small to distinguish from zero at this graph’s resolution.
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4(a) Read the currentin C at 0.60 V, to the nearest 10 mA. [1 mark]

4(b) Calculate C’s resistance at 0.60 V. Show the current conversion. [2 marks]

4(c) Use Figure 3 to calculate C’s resistance at 0.80 V. Show the current conversion. [2 marks]

4(d) At -0.80V the displayed current is indistinguishable from zero. Explain this behaviour of C. [2 marks]

4(e) A trainee uses the zero-current part of Figure 3 to claim that C has zero resistance in reverse. Explain why
that conclusion is wrong. [2 marks]
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5 Choosing components for the lights

Use Component A from Figure 1, filament lamp B from Figure 2 and diode C from Figure 3. Each requirement below is
a separate repair decision. Use only the stated operating range; do not design a whole circuit.

5(a) A test unit needs current directly proportional to potential difference in both directions. Choose A, B or C and
justify using its graph. [2 marks]

5(b) A test channel must carry no more than 0.40 A at either 3.0 V or 6.0 V. Decide which of A and B meets this
requirement. Justify using their currents at the two settings. [2 marks]

5(c) A different unit needs a component that conducts readily with one connection direction but has negligible
current when the connections are reversed. Choose A, B or C and explain. [2 marks]

5(d) Calculate the currentin A at 3.0 V and compare it with B’s current at the same potential difference. Use your
values to state which component has greater resistance at that setting. [2 marks]

5(e) A trainee says that resistance always increases when potential difference increases for any nonlinear
component. Use the lamp and diode results to challenge this claim. [2 marks]
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6 Checking the evidence and the axes

The team reviews two trainees’ graph reports and repeats a lamp reading. Give reasons as well as conclusions when
asked.

6(a) A trainee replots A with current vertically and potential difference horizontally. Using (2.0 V, 0.10 A) and (4.0
V, 0.20 A), calculate the gradient. Explain why that value is not A’s resistance. [2 marks]

6(b) The lamp curve passes through the origin. A trainee divides 0 V by 0 A and calls its resistance zero. Explain
how resistance at a chosen non-zero operating point should be found instead. [2 marks]

6(c) At 3.0V, three repeat currents for B are 0.38 A, 0.40 A and 0.42 A. Calculate the mean current and use it to
estimate the resistance. [2 marks]

6(d) A resistor’s current falls while the potential difference across it stays at 4.0 V. Explain what has happened to
its resistance, and suggest a temperature control before repeating the test. [2 marks]

6(e) A spare component gives one reading of 4.0 V and 0.20 A. Explain why this alone does not show that it is
ohmic across the repair unit’s full operating range, and describe the further evidence needed. [2 marks]

Review: check the axes, convert the current unit and use V / | at the chosen operating point. Explain the physical reason for
any resistance change.
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