
 

 

 

Resistance, I–V characteristics and circuit practicals 
AQA GCSE Physics 8463 and Combined Science Trilogy 8464 | Paper 1 | Both tiers 

Suggested 35–40 minutes independent work + 15–20 minutes review | 52 marks 

Specification points covered 

Circuit symbols and V = IR: 8463 4.2.1.1/4.2.1.3; 8464 6.2.1.1/6.2.1.3 

Component I–V behaviour, thermistors and LDRs: 8463 4.2.1.4; 8464 6.2.1.4 

Series and parallel resistance: 8463 4.2.2; 8464 6.2.2 (selected content) 

Wire length at constant temperature and resistor combinations: 8463 RP3; 8464 RP15 

Resistor, filament lamp and diode I–V investigations: 8463 RP4; 8464 RP16 

  
A technician refurbishes a low-voltage museum display. The display needs connecting wires, an indicator lamp and 

sensors that control its lights and cooling fan. Use test measurements to choose components and plan reliable checks. 

Each numbered question is a separate test. 

Complete all 28 parts. Use V = IR. Show substitutions and units. Use the graph space for plotting and the ruled space 

for explanations. The idealised wire data assume constant temperature and negligible contact resistance. 1 kΩ = 1000 

Ω; 1 A = 1000 mA. 

1  A quick component check 

1(a)  State the SI unit of electrical resistance, including its symbol.  [1 mark] 

 
  
1(b)  At 3.0 V, a display component carries 0.25 A. Calculate its resistance.  [1 mark] 
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2  How much connecting wire? 

The technician tests different contact separations along one uniform wire. Length means the distance along the wire 

between the contacts. The wire temperature is kept constant. Table 1 gives idealised paired readings. 

Table 1 

Length / cm Potential difference / V Current / A 

20 1.0 0.40 

40 2.0 0.40 

60 3.0 0.40 

80 4.0 0.40 
  
2(a)  Calculate the resistance of the 20 cm length of wire in Table 1.  [1 mark] 

 
  
2(b)  Calculate the resistance of the 40 cm length of wire.  [1 mark] 

 
  
2(c)  Calculate the resistance of the 60 cm length of wire.  [1 mark] 

 
  
2(d)  Calculate the resistance of the 80 cm length of wire.  [1 mark] 
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2  How much connecting wire? continued 

2(e)  Plot your four resistance values against length on Figure 1. Draw a straight line of best fit, extending it to the 

origin.  [3 marks] 
  

 
Figure 1 

2(f)  Describe the relationship between wire length and resistance. Support your answer using the results.  
[2 marks] 

 

 

 
  
2(g)  The technician needs a 50 cm length of this wire. Use Figure 1 to estimate its resistance.  [1 mark] 

 
  
2(h)  Apart from material, state one wire property that must stay the same. Describe one way to keep its 

temperature approximately constant during the measurements.  [2 marks] 
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3  Two replacement resistors 

Each resistor is 30 Ω. Table 2 gives the measured potential difference across the whole arrangement and the total 

current supplied to it, at constant temperature. Use the measurements, not a parallel-resistance formula. 

Table 2 

Arrangement Measured readings 

One 30 Ω resistor 6.0 V; 0.20 A 

Two 30 Ω resistors in series 6.0 V; 0.10 A 

Two 30 Ω resistors in parallel 6.0 V; 0.40 A 
  
3(a)  Calculate the resistance of the single-resistor arrangement using Table 2.  [1 mark] 

 
  
3(b)  Calculate the total resistance of the two-resistor series arrangement.  [1 mark] 

 
  
3(c)  Calculate the total resistance of the two-resistor parallel arrangement.  [1 mark] 

 
  
3(d)  Compare each two-resistor arrangement with the single resistor. Explain why one increases the total 

resistance and the other decreases it.  [2 marks] 

 

 

 

 
  
3(e)  Where should the ammeter and voltmeter be connected to measure the total resistance of the parallel 

arrangement?  [2 marks] 
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4  Which component behaves like this? 

Figure 2 contains qualitative I-against-V graphs. A is measured at constant temperature. The filament lamp in B 

reaches a steady temperature at each setting. The graphs have no numerical scale; use the stated readings for 

calculations. 

 
Figure 2 

4(a)  Identify the component represented by each graph A, B and C in Figure 2.  [3 marks] 

 

 

 
  
4(b)  For A, state the relationship between current and potential difference. A second ohmic resistor gives a 

steeper straight line on the same axes. Compare its resistance with A.  [2 marks] 

 

 

 
  
4(c)  At 1.0 V the lamp carries 0.20 A; at 4.0 V it carries 0.50 A. Calculate its resistance at each setting.  
[2 marks] 

 
  
4(d)  Explain why the lamp resistance increases at the higher setting. Link this to graph B.  [2 marks] 

 

 

 
  
4(e)  A diode is in series with an indicator lamp. The battery connections are accidentally reversed, so the diode 

is reverse-biased. Explain why the lamp does not light.  [2 marks] 
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5  Choosing sensors for the display 

Table 3 gives measured sensor resistances. The fan controller needs a sensor that responds to temperature. The 

lighting controller turns the lights ON only when its sensor resistance is greater than 10 kΩ. 

Table 3 

Sensor Condition Resistance / kΩ 

Thermistor 10 °C 10 

Thermistor 25 °C 5.0 

Thermistor 40 °C 2.5 

LDR Dark 20 

LDR Bright light 1.0 
  
5(a)  Choose the sensor for detecting a rising display temperature. Explain how its resistance changes as the 

temperature rises.  [2 marks] 

 

 

 
  
5(b)  Choose the sensor for the lighting controller. Use both of its readings to show that the lights will be ON in 

the dark and OFF in bright light.  [2 marks] 

 

 

 
  
5(c)  At 25 °C, the potential difference across the thermistor is 0.50 V. Calculate its current in mA.  [2 marks] 

 
  
5(d)  You have a waterproof thermistor probe, resistance meter, thermometer and warm-water bath. Describe 

how to investigate resistance between 15 °C and 45 °C. Make clear what is placed in the water and what is 

measured.  [4 marks] 
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6  Planning an I–V investigation 

Figure 3 is a measurement circuit. The rectangle labelled test component marks the position of the resistor, lamp or 

diode being tested; it is not their individual circuit symbol. P and Q are meter positions. All tests use a low-voltage DC 

supply. 

 
Figure 3 

6(a)  Identify the meter required at P and at Q. State how each is connected to the test component.  [2 marks] 

 

 

 
  
6(b)  Describe how the technician can obtain several different positive potential differences across the test 

component.  [1 mark] 

 

 
  
6(c)  Describe the change needed to investigate negative potential differences and reversed current through the 

component.  [1 mark] 
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6  Planning an I–V investigation continued 

6(d)  Write a complete method to obtain an I–V graph for the display filament lamp from −4.0 V to +4.0 V. Use 

Figure 3 and develop your answers to (a)–(c) into an ordered method. Include a measurement range, intervals, 

paired readings, repeats and how to treat an unusual result. Explain how you would adapt the test for a fixed 

resistor and a diode. The lamp is rated at 4.0 V; do not exceed any component rating.  [6 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Review: correct one graph statement, then check that your method would produce paired V and I readings. 


