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1967 Question 5   46% 

 
Consider a point P equidistant from two charges + q and - q as shown. 

The electric field at P will be 

A.  zero. 

B.  parallel to the line joining the charges. 

C.  perpendicular to the line joining the charges. 

D.  parallel to the line QP. 

 

B 

 
The +ve charge will repel a +ve charge at the point P. The negative charge will attract 

a +ve charge at the point P. These two will combine to give a net force (hence field) 

to the right, parallel to the line joining the two charges 

 

 

1979 Question 43            56% 

 
The magnitude of the force exerted by A on B is 2.0 x 10-5 N. 

What is the magnitude of the force exerted by B on A? 

 

2.0 × 10-5 N 

Newton’s Third law gives that the force has the same magnitude but is in the opposite 

direction. 
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1979 Question 44     56% 

A third charged sphere, C, is placed 5.0 cm from A. 

 
 

What is the magnitude of the force exerted by C on B? 

 

5.0 × 10-6 N 

The distance has doubled.  

The force varies as 1 on r2, so the new force is one quarter of the original. 

 

 

1979 Question 45     51% 

What is the magnitude and direction of the net force on A? Indicate the direction of 

this force by writing L (to the left) or R (to the right). 

 

Forces are vectors, so they will add together when the direction is taken into 

consideration. 

The force of C on A is 
1
3  × 2.0 × 10-5 to the right. 

The force of B on A is 2.0 × 10-5 to the left. 

1.3 × 10-5 N  Left 

 

1977 Question 52   43% 

Two insulated uncharged metal spheres are each given net charges of + Q coulomb. 

The force each exerts on the other is F newton when they are placed d m apart.  

What distance apart should the spheres be if the force between them is to be 3F? 

 

 

The force is given by F = 

1 2

2

kQ Q

r . 

If the force needs to increase, the distance needs to decrease. i.e. the charges need to 

be closer together. The force varies as 
2

1

r . Therefore to get 3 times the force the 

distance needs to be 

1

3 d. 

  0.58 d  

 

1977 Question 53            44% 

The spheres are now returned to their original separation of d m. What charge should 

be added to one of the spheres if the force between them is to be - 2F? 

 

The force is given by F = 

1 2

2

kQ Q

r , to get a resultant force of -2F, you need to change 

the sign of one charge and double its size. This means that you need to change +Q 

into – 2Q. To do tis you need to add -3 Q 

  -3 Q coulombs 
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1973 Question 85     32% 

 

  
The heated filament of a cathode ray tube is at a potential of -V volt. Electrons emitted 

from it are accelerated towards the anode which is at a potential of 0 volt 

The electrons start at rest and reach the anode with a velocity of 6.0 × 107 m s-1. What 

is the value of V? 

Data : Charge on electron, e = 1.6 × 10-19 coulomb 

Mass of electron, m = 9.1 × 10-31 kg. 

 

The work done is the same as ∆KE. The work done is given by qV = 
1 2

2
mv

 

1.6 × 10-19 ×V = 
1

2 × 9.1× 10-31 × (6.0 × 107)2 

 1.6 × 10-19 × V = 1.638 × 10-15 

  V = 1.02 × 104 V 

 

1973 Question 86             41% 

The stream of electrons enters a region of uniform electric field, E, in the space 

between plane, parallel deflection plates separated by a spacing of y metre.  

The top plate is at a potential of -1000 volt and the bottom plate at +1000 volt. 

The magnitude of E is 2.0 × 105 newton coulomb-1. What is the spacing between the 

plates y? 

 

The electric field is given by E = 

V

d , 

therefore 2.0 × 105 = 

2000

d  

  d = 0.01 m 

 

1973 Question 87          26% 

What is the acceleration of the electrons in the region between the plates? 

 

Use F = ma, where F = Eq. 

 9.1× 10-31 × a = 2.0 × 105 × 1.6 × 10-19 

 9.1× 10-31 × a = 3.2 × 10-14 

 a = 3.5 × 1016 m s-2  
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SECTION A – continued
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SECTION A – Multiple-choice questions

Instructions for Section A
Answer	all	questions	in	pencil	on	the	answer	sheet	provided	for	multiple-choice	questions.
Choose	the	response	that	is	correct	or	that	best answers	the	question.
A	correct	answer	scores	1;	an	incorrect	answer	scores	0.
Marks	will	not	be	deducted	for	incorrect	answers.
No	marks	will	be	given	if	more	than	one	answer	is	completed	for	any	question.
Unless	otherwise	indicated,	the	diagrams	in	this	book	are	not	drawn	to	scale.
Take	the	value	of	g	to	be	9.8	m	s–2.

Question 1
The	diagram	below	shows	the	electric	field	lines	between	two	charges	of	equal	magnitude.

The	best	description	of	the	two	charges	is	that	the
A. charges	are	both	positive.
B. charges	are	both	negative.
C. charges	can	be	either	both	positive	or	both	negative.
D. left-hand	charge	is	positive	and	the	right-hand	charge	is	negative.

65 %

Answer: A Field lines show repulsion so both charges are the same. The field lines originate from the charges 
so they are both positive.
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