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	11.	 A geomagnetic reversal is a change in polarity of the Earth’s magnetic field.  On 
average this happens every 300 000 years.  Reversals can take in excess of 1000 
years to complete.  During a previous reversal, the strength of the Earth’s magnetic 
field dropped to 5% of its present value.

		  Figure 11 shows a computer simulation of the Earth’s magnetic field during a 
reversal.

    

		
		  Use your knowledge of Physics to comment on the possible effects of such a 

reversal.

Figure 11
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	12.	 (a)	 A student investigates how the current in an inductor varies with the 
frequency of a voltage supply.

			   (i)	 Draw a suitable labelled circuit diagram of the apparatus required to  
carry out the investigation.

	 (ii)	 The student collects the following data.

Frequency/Hz 40 60 80 100 120

Current/mA 148 101 76·0 58·2 50·0

    				    Determine the relationship between the supply frequency and current for 
this inductor.

		  (b)	 An inductor of inductance 3·0 H and negligible resistance is connected in a 
circuit with a 12 Ω resistor and supply voltage Vs as shown in Figure 12A.

				   The datalogger is set to calculate the back emf across the inductor.

				   Switch S is initially open.

				   Switch S is now closed.  Figure 12B shows how the back emf across the 
inductor varies from the instant the switch is closed.

Figure 12A
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	12.	 (b)	 (continued)

			   (i)	 Determine the voltage across the resistor at t = 0·20 s.

	 (ii)	 Calculate the rate of change of current in the circuit at t = 0·40 s.

	(iii)	 State why the magnitude of the back emf is greatest at t = 0.

		  (c)	 A tuned circuit consisting of an inductor, capacitor and resistor is shown in 
Figure 12C.

			   The impedance Z, measured in ohms, of the circuit is given by the relationship

Z R X XL C  = + −2 2( )

			   where the symbols have their usual meanings.

			   (i)	 At a particular frequency f0, the impedance of the circuit is a minimum.  

				    Show that f0 is given by

f
LC

0
1

2
  =

π
.

	 (ii)	 Calculate the frequency f0.

	(iii)	 State the minimum impedance of the circuit.
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Figure 12B

Figure 12C
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R = 4·0 Ω

[END OF QUESTION PAPER]
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