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PHY2 SPECIMEN PAPER


1. A physics textbook states that the electron beam in a TV set transfers a charge Q to the screen in a time t 

such that Q = net   What do n and e represent in this equation? (3 marks)

A student attempting to prove the equation shows that Q = ½ net.

Why will testing the homogeneity of this relationship not reveal that the student has made a mistake in his proof?

 (1 mark)

(Total 4 marks)

[image: image1.wmf]2. The diagram shows two methods of connecting eight heating elements which make up a car rear window heater. The heater is connected to a 12 V car battery. Each element used in circuit P has a resistance 24(; each used in circuit S has a resistance of 0.50(.

(a) Calculate the current drawn from the battery for each circuit. Show your working. (5 marks)

(b) Elements 3 and 4 burn out in each circuit and no longer conduct electricity. What are the new values of the currents in each circuit? (2 marks)

(c) What effect would halving the battery voltage have on the power transfer in circuit P? Explain your answer.

(2 marks)

(Total 9 marks)

3. A light-dependent resistor may be used with additional components to make a light meter.

[image: image2.wmf]Sketch a diagram of a suitable circuit. (2 marks)

Explain how your circuit works. (2 marks)

(Total 4 marks)

4. Use the axes opposite to sketch 

and label two graphs to show how 

the current varies with  potential 

difference for 

(i) a metal wire, and 

(ii) a semiconductor diode, 

both at constant temperature. (3 marks)

A semiconductor diode carries a 

current of 20 mA in normal operation. 

The potential difference across it should 

be 1.9 V. Complete the diagram below to 

show how, with the addition of a single 

component, the semiconducting diode 

[image: image3.wmf]may be powered from a 4.5 V supply.

Show that the resistance of the additional

component is 130(. (3 marks)

(Total 6 marks)

5. A pencil “lead” is made from non-metallic 

material which has a resistivity, at room 

temperature, of 4.0 x 10-3 (m.

A piece of this material has a length of 0.15 m (15 cm) and a diameter of 1.40 x 10-3 m  (1.4 mm).

Show that the resistance of this specimen, to two significant figures, 390(. (2 marks)

The material from which pencil lead is made has a negative temperature coefficient of resistance. Explain what this means. (2 marks)

QUESTION 5 CONTINUES OVER THE PAGE

During an experiment to measure its resistance, a specimen of pencil lead is found to have a resistance of 420( when the current in it is 250 mA. Calculate the power dissipated in the specimen under these conditions. (2 marks)

When left for a few minutes after a potential difference is applied, it is observed that the current through the specimen increases substantially although the applied potential difference remains constant. Explain why the current should increase in this way. You may be awarded a mark for the clarity of your answer. (3 marks)

(Total 9 marks)

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

Draw a complete diagram of the apparatus you would use. (3 marks)

List the measurements you would take and explain how you would calculate the specific heat capacity of aluminium from your measurements.  (6 marks)

(Total 9 marks)

[image: image4.wmf]7. A simple heat engine which drives an electric motor is shown below. The wires connecting the motor to the hot source and the cold sink are made of the same material. The wire linking the source and the sink is made of a different material.

State where the energy comes from and to where 

it goes. (2 marks)

Explain which energy transfers are heating and 

which are working. You may be awarded a 

mark for the clarity of your answer. (5 marks)

Explain one way of increasing the efficiency 

of this heat engine.  (2 marks)

(Total 9 marks)

8. The relationship pV = constant applies to a 

sample of a gas provided that two other variables 

are constant. Name the two other variables.  

(2 marks)

The graph below shows the variation of 
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pressure p with volume V for an ideal gas 

at a temperature of 300 K.

Add a second line to the graph 

showing the relationship 

between pressure and 

volume for the same sample 

of gas at a temperature 

of 400 K. (2 marks)

(Total 4 marks)

9. An air bubble released from 

a diver’s breathing apparatus 

at a depth of 40 m has a 

diameter of 2.0 cm. 

When it reaches the surface 

of the water it has a diameter 

of 3.4 cm. Show that the 

volume of the air bubble has

 increased by a factor of 

approximately 5. (1 mark)

Hence calculate the increase 

in pressure experienced by 

the diver when descending to

a depth of 40 m, assuming that the temperature is constant. (Atmospheric pressure = 101 kPa)  (3 marks)

Is it reasonable to assume that the temperature is constant in this situation? Explain your answer. (2 marks)

(Total 6 marks)
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