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1. Four 10Ω resistors are connected as shown in the diagram.

Calculate the total resistance of the combination. [3]

Comment on your answer and suggest why such a 

combination of resistors might be used. [5]

2. Use a copy of the axes shown opposite to draw the current-voltage 
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characteristic of a diode. [3]

Use another copy of the axes to draw the current-voltage characteristic 

of a filament lamp. [3]

3. A cell of negligible internal resistance is connected in series 

with a microammeter of negligible resistance and two resistors 

of value 15kΩ and 25kΩ. The current is 150μA. 

Draw a circuit diagram of the arrangement. [1]

Show that the e.m.f. of the cell is 6.0V. [2]
A voltmeter is now connected in parallel with the 25kΩ resistor. 

Draw a diagram of the new circuit. [1]
When the voltmeter is connected the reading on the microammeter 

increases to 170μA. 

Calculate the resistance of the voltmeter. [3]

4. Lord Kelvin discovered that the electrical resistance of iron wire changed when the wire was stretched or compressed. This is the principle on which a resistance strain gauge is based. Such a gauge consists of a length of very fine iron wire cemented between two very thin sheets of paper.
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The cross-sectional area of the wire is 1.1 x 10 -7 m2 and the gauge length as shown in the diagram is 2.4 x 10 -2 m. 

The resistivity of iron is 9.9 x 10 -8 Ωm. 

Calculate the resistance of the strain gauge. [4]
When this gauge is stretched its length is increased by 0.1% but its cross-sectional area remains the same. 

What is the change in the resistance of the gauge? [2]

Explain the effect that stretching the wire will have on the drift velocity of electrons in the wire. Assume that the other physical dimensions of the wire remain unchanged and that there is a constant potential difference across the wire. [3]

5. An experiment was carried out on the behaviour of a fixed mass of gas. 

Measurements were taken of the pressure; p exerted by the gas and its 
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volume V. The graph opposite was plotted.

State, in words, the relationship represented by this graph. [2]

Sketch the graph that would be obtained if pressure were plotted 

against volume (Include the origin). [2]
The ideal gas equation is
pV = nRT

Show that the product  pV  has the same units as energy. [2]

Explain, in terms of the kinetic model, how the molecules of a gas 

exert a pressure. 

You may be awarded a mark for the clarity of your answer. [5]

6. A student has a sample of 0.50 mol of oxygen in a flask of capacity 0.016 m3. He measures the pressure p exerted by the oxygen for a wide range of temperatures T.  He then plots a graph of his results.
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Use the graph to determine his value for the molar gas constant R. [3]
The student repeats the experiment using the same range of temperatures with the same sample of oxygen but uses a flask that has twice the volume of the original.
Draw on a copy of this graph the result of this experiment. [3]

7. You are asked to measure the specific heat capacity of aluminium using a cylindrical block of aluminium that has been drilled out to hold an electrical heater and a thermometer. 

Draw a diagram of the apparatus, including the electrical circuit, which you would use. [3]

List the measurements you would take. [4]

Explain how you would use these measurements to find the specific heat capacity of aluminium. 

State any assumptions you have made. [3]
8. The hydraulic principle is often used in the design of machinery for applying large forces. 

What is the advantage to the user of such a machine? [1] 

The machine shown below uses the hydraulic principle to cut logs. It has an electrically powered pump that is used to vary the pressure on the oil.
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The cutter exerts a force of 1.7 x 10 6 N on the log and the piston has a cross-sectional area of 7.8 x 10 -3 m2. 

Calculate the pressure exerted by the pump. [2]

What assumption have you made in your calculation? [1]
On average it takes 20s to push the cutter 60cm through a log. 

Calculate the power output of the machine. [2]
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