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USEFUL FORMULAE

Resistance R = V
I

Electromotive force, emf  ε = I(R + r)

Power P = VI = I2R = V2

R

WMP/Jun15/PHY3T/Q15/test
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1 (a) State the dependent variable in your experiment.
[1 mark]

............................................................................................................................................

1 (b) (i) Show that the y intercept of  your graph is –, where r is the internal resistance and ε is
the emf of  the cell.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

1 (b) (ii) Using your graph, determine the internal resistance of  the cell.  You may assume the
emf of  the cell used in your experiment was 1.5 V.

[2 marks]

internal resistance = .......................

1 (c) (i) Using the data from your table of  results from Stage 1, state which of  your values of  –
will have the largest percentage uncertainty.

[1 mark]

............................................................................................................................................

Do not write
outside the

box
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1 (c) (ii) Calculate the percentage uncertainty in this value of  – .
[1 mark]

percentage uncertainty = ................... %

1 (d) Explain why you were told to switch off  the circuit between readings.
[1 mark]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Do not write
outside the

box
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1 (e) A teacher sets up an experiment similar to the one you have performed.  
He uses a cell of  emf 1.5 V and internal resistance 2.0 Ω.
A 1.5 Ω resistor is to be connected across the cell.

1 (e) (i) Calculate the power that will be dissipated in the 1.5 Ω resistor.
[2 marks]

power = .................. W

1 (e) (ii) Resistors of  resistance 1.5 Ω are available with the following power ratings:

0.25 W                         0.5 W                         1.0 W

Circle the power rating of  any resistor(s) which could safely be used in this experiment.
[1 mark]

Turn over for the next question

Do not write
outside the

box

WMP/Jun15/PHY3T/Q15/test

Turn over �
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2 The power P dissipated in a resistor of  resistance R is measured for a range of  values of
the potential difference V across it.  The results are shown in Table 1.

Table 1

2 (a) Complete Table 1.
[1 mark]

2 (b) Complete the graph in Figure 1 on page 7 by plotting the two remaining points and draw
a best fit straight line.

[2 marks]

2 (c) Determine the gradient of  the graph in Figure 1.
[3 marks]

gradient = .......................

2 (d) Use the gradient of  the graph in Figure 1 to obtain a value for R.
[1 mark]

R = .......................

Do not write
outside the

box
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Answer all the questions in the spaces provided.
The formulae on page 2 may be useful when answering questions in this section.
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V / V V2 / V2 P / W
1.00 1.0 0.21
1.71 2.9 0.58
2.25 1.01
2.67 1.43
3.00 9.0 1.80
3.27 10.7 2.18
3.50 12.3 2.43
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Figure 1
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3 The following questions are based on the data in Table 1.

3 (a) (i) Determine the value of  R when V = 3.50 V.
[1 mark]

R = ................... Ω

3 (a) (ii) The uncertainty in V is ± 0.01 V.  The uncertainty in P is ± 0.05 W.

Calculate the percentage uncertainty in the value of  R calculated in part 3(a)(i).
[3 marks]

percentage uncertainty = ................... %

3 (a) (iii) Hence calculate the uncertainty in the value of  R.
[1 mark]

uncertainty = .......................

Do not write
outside the

box
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3 (a) (iv) State and explain whether the value of  R you calculated in part 3(a)(i) is consistent with
the value of  R you determined from the gradient in part 2(d).

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Turn over for the next question

Do not write
outside the

box
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4 (a) (i) Describe how you would make a direct measurement of  the emf ε of  a cell, stating the
type of  meter you would use.

[1 mark]

............................................................................................................................................

............................................................................................................................................

4 (a) (ii) Explain why this meter must have a very high resistance.
[1 mark]

............................................................................................................................................

............................................................................................................................................

4 (b) A student is provided with the circuit shown in Figure 2.

Figure 2

The student wishes to determine the efficiency of  this circuit.

In this circuit, useful power is dissipated in the external resistor.  The total power input
is the power produced by the battery.

Efficiency =
useful power output

total power input

The efficiency can be determined using two readings from a voltmeter.

Do not write
outside the

box

WMP/Jun15/PHY3T/Q15/test
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4 (b) (i) Show that the efficiency = V where ε is the emf of  the cell ε

and V is the potential difference across the external resistor.
[1 mark]

4 (b) (ii) Add a voltmeter to Figure 2 and explain how you would use this new circuit to take
readings of  ε and V.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Question 4 continues on the next page

Do not write
outside the

box
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4 (c) Describe how you would obtain a set of  readings to investigate the relationship between
efficiency and the resistance of  the external resistor.  State any precautions you would
take to ensure your readings were reliable.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

4 (d) State and explain how you would expect the efficiency to vary as the value of  R is
increased.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

END  OF  QUESTIONS

Do not write
outside the

box
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