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Data Sheet

� A perforated Data Sheet is provided as pages 3 and 4 of this question 

paper.

� This sheet may be useful for answering some of the questions in the 

examination.

� You may wish to detach this sheet before you begin work.
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Answer all questions.

1 Four resistors, each having resistance of 50 Ω, are connected to form a square.  A resistance meter

measured the resistance between different corners of the square.  Determine the resistance the meter

records when connected between the following corners.

(a) Between A and C, as in Figure 1.

Figure 1 

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

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

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

.........................................................................................................................................................
(2 marks)

(b) Between A and B, as in Figure 2.

Figure 2

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

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

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

.........................................................................................................................................................
(3 marks)
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2 In the circuit shown, the battery has an emf of 12 V and an internal resistance of 2.0 Ω.  The resistors

A and B each have resistance of 30 Ω.

Calculate

(i) the total current in the circuit,

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

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

(ii) the voltage between the points P and Q,

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

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

(iii) the power dissipated in resistor A,

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

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

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

(iv) the energy dissipated by resistor A in 20 s.

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

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

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

(8 marks)
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3 (a) X and Y are two lamps.  X is rated at 12 V, 24 W and Y at 6 .0 V, 18 W.  Calculate the current

through each lamp when it operates at its rated voltage.

X: .....................................................................................................................................................

Y: .....................................................................................................................................................

(2 marks)

(b) The two lamps are connected in the circuit shown.  The battery has an emf of 27 V and negligible

internal resistance.  The resistors R1 and R2 are chosen so that the lamps are operating at their

rated voltage.

(i) What is the reading on the voltmeter?

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

(ii) Calculate the resistance of R2.

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

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

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

(iii) Calculate the current through R1.

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

(iv) Calculate the voltage across R1.

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

(v) Calculate the resistance of R1.

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

(7 marks)
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4 (a) A student wishes to measure the resistance of a fixed length of uniform constantan wire.  The

apparatus available includes a battery, a switch, a milliammeter and a voltmeter.

You may be awarded marks for the quality of written communication in your answer.

(i) Draw a circuit diagram using the apparatus listed above.  Include in your diagram an extra

piece of apparatus which will enable a range of measurements to be made.

(ii) State how the student should make the necessary measurements, ensuring that a range of

readings is recorded.

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

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

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

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

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

(iii) Describe how the results would be used to determine an accurate value for the resistance

of the wire.  

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

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

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

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

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

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

(8 marks)
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(b) A heating element for an electric fire consists of a single strand of nichrome wire wound around

an insulator.  The heater is required to produce 1.2 kW when connected to the 230 Vrms ac mains.

(i) Calculate the working resistance of the nichrome wire.

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

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

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

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

(ii) Calculate the length of nichrome wire required to make the element.

cross-sectional area of the wire = 9.4 × 10–8m2

resistivity of nichrome = 1.1 × 10–6Ω m

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

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

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

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

(5 marks)
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5 (a) The graph shows the variation of tensile stress with tensile strain for two wires X and Y, having

the same dimensions, but made of different materials.  The materials fracture at the points FX and

FY respectively.

You may be awarded marks for the quality of written communication provided in your answer

to the following questions.

State, with a reason for each, which material, X or Y,

(i) obeys Hooke’s law up to the point of fracture,

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

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

(ii) is the weaker material,

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

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

(iii) is ductile,

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

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

(iv) has the greater elastic strain energy for a given tensile stress.

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

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

(8 marks)
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(b) An elastic cord of unstretched length 160 mm has a cross-sectional area of 0.64 mm2.  The cord

is stretched to a length of 190 mm.  Assume that Hooke’s law is obeyed for this range and that

the cross-sectional area remains constant.

the Young modulus for the material of the cord = 2.0 × 107Pa

(i) Calculate the tension in the cord at this extension.

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

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

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

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

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

(ii) Calculate the energy stored in the cord at this extension.

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

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

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

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

(5 marks)
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