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10	 Diagram 1 shows a trolley seen from above.

	 A copper rod is attached to the front of the trolley.

	 The rod is connected to a voltmeter fixed to the trolley.
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V

Diagram 1

	 (a)	 Diagram 2 shows the path of the trolley, backwards and forwards through a very 
strong magnetic field directed into the page.

		  The shaded area shows the magnetic field.

path of trolley

magnetic field into page

Diagram 2

		  (i)	 A voltage is induced in the copper rod as the trolley moves through the 
magnetic field.

			   Explain why the sign of the voltmeter reading changes as the trolley moves 
backwards and forwards.

(3)
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		  (ii)	 Give a reason why the magnitude of the induced voltage might change.
(1)
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	 (b)	 The voltmeter is replaced by a resistor.

		  A charge of 1.4 × 10–4 C flows in the resistor during a time of 0.78 s.

		  (i)	 Calculate the mean current in the resistor.
(3)

mean current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

		  (ii)	 The thermal energy store of the resistor increases by 2.3 × 10–6 J as energy is 
transferred to it electrically.

			   Calculate the mean voltage across the resistor when a charge of 1.4 × 10–4 C 
transfers this energy.

(3)

mean voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V

(Total for Question 10 = 10 marks)
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Turn over     

12 Penguins are adapted to survive in cold conditions.

 The adaptations help them to maintain a constant body temperature of 39 °C.  
Penguins also crowd together in groups of many penguins.

 (a) A student wants to investigate how the temperature of a penguin is affected 
when they crowd together in groups.

  She uses this apparatus.

  Each test tube represents a penguin.

7 test tubes

represents a huddle of 
7 penguins

single test tube

represents a single 
penguin

thermometer
thermometer
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  (i) These statements describe the method she should use.

   The statements are in the wrong order.

   Put them into the correct order by numbering the boxes.

   Some have been done for you.
(3)

Statements Order

record the data in a table 8

take the temperature of the two test tubes

tie 7 test tubes together 1

heat the water to 90 °C 2

take the temperatures every minute

place equal volumes of water in all test tubes

put thermometers into the middle test tube and single test tube

record data for 15 minutes

  (ii) The student draws a table to record her results.

   Add suitable headings to her table.
(2)

Time/
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