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Question 24 (6 marks) Marks 

In the spaces below, draw diagrams to represent: 

 the electric field around the two point charges shown. 

For 3 Marks I expected something similar to 
this, with the following details: 

Correct direction of field lines. 

Broadly correct shape both between charges 
and outside them. 

Field lines show symmetry. 

Field lines show field getting weaker at large 
distances. 

 
 

 3 

 the magnetic field around the current-carrying wire shown. 

 

For 3 Marks, I expected something like this (2D 
version is fine), with the following details: 

Field lines are circular and concentric on the wire. 

Field lines point in the correct direction. 

Field lines get further apart as the distance from the 
wire increases. 

 

 
  3 

 

 

NB 1: I was pretty generous about interpreting these criteria! 

NB 2: In general, beyond a certain minimum, the more field lines you drew, the less likely 
you were to get full marks! Keep it simple… 

  



 

Question 25 (6 marks) Marks 

Consider the circuit shown below. 

 

 

Calculate the readings on the ammeter and voltmeter when: 

 the switch is open. 

i. Ammeter reading 

=12/15 = 0.8 A                                                                                                       1 

ii. Voltmeter reading 

=0.8 x 9 = 7.2 V                                                                                                   .  1 
 

 the switch is closed. 

i. Ammeter reading 

RTOT = 9 + 2 = 11 , so ITOT = 12/11 = 1.09 A  
(one for either of these if final answer is incorrect)                                              .   

I6 = 12/11 * 1/3 = 0.364 A                                                                                    .  2 

                                                                                                                              

ii. Voltmeter reading 

= 1.09 x 9 = 9.8 V                                                                                                .  2 

NB: The average mark on this question was very high. 

 

6 Ω V A 

12 V 

9 Ω 3 Ω 



 

Question 26 (4 marks) Marks 

Consider the circuit shown below. 

 

 

To what resistance must the variable resistor, R, be set to ensure that the power dissipated 
by resistor A is equal to the power dissipated by resistor B? 

Lots	of	approaches	were	possible	here;	e.g.:	

PA=PB				∴	IA2.RA	=	IB2.RB			‐	1	Mark	(for	a	power	equation	correctly	applied	to	the	circuit)			

But	RB=2RA				∴	IA=√૛࡮ࡵ	–	2	Marks	

	

Let	X	stand	for	the	parallel	element:	

VX	=	IA.RX	=	20.IB			∴	RX	=	20.IB/IA	=	20/√૛	–	3	Marks	

1
ܴ
൅

1
20

ൌ
√2
20
	

R=48.3	‐	4	Marks	

 
For	incorrect	answers,	marks	were	awarded	for	making	some	progress	towards	the	final	answer.	
Common	things	awarded	marks	included:	

 Calculating	the	voltage	across	A:	VA=8.3	V	–	2	Marks	(assuming	no	errors)	
 A	trial	and	error	approach	that	correctly	calculated	PA	and	PB	(up	to	2	Marks,	depending	

on	how	close	you	came)	
	
No	marks	were	awarded:	

 For	rambling	equations	over	several	lines	or	pages	that	attempted	to	find	an	algebraic	
expression	for	the	total	resistance	but	which	never	went	anywhere!	

 When	I	had	no	idea	what	you	were	doing	–	often	because	you	used	P	and	R1	and	I1	and	y	in	
long	expressions,	but	didn’t	define	what	they	were.	

 

NB:	a	handful	of	pupils	misinterpreted	the	question	to	mean	that	the	whole	parallel	element	
produced	the	same	power	as	A,	which	gives	(easily)	R=20		–	a	maximum	of	1	Mark	was	given	for	
this.	

A 

10 Ω 20 Ω 

 

B 

20 V 

R 
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