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1 A circular coil P carrying an alternating current produces a changing magnetic field. When a 
second similar coil Q  is placed with its centre a distance x from the centre of coil P, as shown in 
F ig. 1.1, an electromotive force ( e.m.f.)  E is induced in coil Q .

centre of coil P

coil Q

x

coil P

centre of
coil Q

Fig.  1. 1

It is suggested that E is related to x by the relationship

E =  IZe– kx

where I is the current in coil P, and k and Z are constants.

Plan a laboratory experiment to test the relationship between E and x.

Draw a diagram showing the arrangement of your equipment.
  

Explain how the results could be used to determine values for k and Z.

In your plan you should include:

• the procedure to be followed

• the measurements to be taken

• the control of variables

• the analysis of the data

• any safety precautions to be taken.
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2 A student investigates the potential difference in a circuit. The circuit is set up as shown in F ig. 2.1.

V

E

P Q

Fig.  2. 1

Two resistors P and Q  are connected in series to a power supply of electromotive force ( e.m.f.)  E
and negligible internal resistance. Resistor P has resistance P.

The potential difference V across resistor P is measured. The experiment is repeated for different 
values of P.

It is suggested that V and P are related by the equation

V =  P Q
P
+

J

L
KK

N

P
OOE

where Q is the resistance of resistor Q . The value of Q is kept constant.

( a) A graph is plotted of V
1  on the y- axis against P

1  on the x- axis.

  Determine expressions for the gradient and the y- intercept.

gradient =  ...............................................................

y- intercept =  ...............................................................
[1]
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( b) V alues of P, V and V
1  are given in Table 2.1.

Table 2. 1

P Ω V P
1 – 3 Ω – 1

V
1 – 1

   1.52  

			 		

1.15

  Each value of P has an uncertainty of ±

  Calculate and record values of P
1 – 3 Ω – 1 in Table 2.1.

  Include the absolute uncertainties in P
1 . [2]

( c ) ( i) Plot a graph of V
1 – 1 against P

1 – 3 Ω – 1.

  Include error bars for P
1 . [2]

( ii) Draw the straight line of best fit and a worst acceptable straight line on your graph. Label 
both lines. [2]

( iii) Determine the gradient of the line of best fit. Include the absolute uncertainty in your 
answer.

gradient =  .......................................................... [2]
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  ( iv) Determine the y- intercept of the line of best fit. Include the absolute uncertainty in your 
answer.

y- intercept =  .......................................................... [2]

( d) ( i) Using your answers to ( a) , ( c ) ( iii)  and ( c ) ( iv) , determine the values of E and Q. Include 
appropriate units.

E =  ...............................................................

Q =  ...............................................................
 [2]

( ii) Determine the percentage uncertainty in E.

percentage uncertainty in E =  ....................................................... 	

( iii) Determine the absolute uncertainty in Q.

absolute uncertainty in Q = ........................................................... [1]
[Total:  15]
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