
 

 
 

ELECTROSTATICS       22 JULY 2014 

 
Lesson Description 

In this lesson we: 

 Identify how objects become charged 

 Review the Law of Conservation of Charge 

 State and apply Coulomb’s Law 

 Describe electric fields and show how to calculate the electric field strength 

 
Challenge Question 

The electric field strength at point A, x metres from charge Q is E N.C
-1 

away from Q. Without 
changing the size of the charge Q, how can you reduce the electric field strength at point A to 0,25E 
N.C

-1 
away from Q.   

 
Summary 

Charge 

In electrostatics we study stationary charges that are found on the surface of insulators. Charge 

(symbol Q) is measured in coulomb (C) the S.I unit.The coulomb is very big so we generally use small 

units. You must know how to convert between these units. In calculation use the S.I unit. 

1mC = 1 x 10
-3

C   1uC = 1 x 10
-6

C 
1nC = 1 x 10

-9
C    1pC = 1 x 10

-12
C 

 
An object becomes charged when it gains or loses electrons. If an object loses electrons it will 

become positively charged and if it gains electrons it will become negatively charged. The charge on 

an electron = 1,6 x 10
-19

C 

The Law of Conservation of Charge 

The total amount of charge in a closed system remains constant. There are an equal number of 

positive and negative charges present in the Universe. 

When charged objects touch, charge will be distributed evenly on the surface of both objects. 

Qnew = (Q1 + Q2) ÷ 2  

Force between Charges 

Like charges repel each other and unlike charges attract each other.  

The force between charges is described by Coulomb’s law. Force is a vector quantity.  

Coulomb’s law states that the electrostatic force between two charged objects is directly proportional 

to the product of the charges and inversely proportional to the square of the distance between their 

centres.  

As an equation: 

   
     
  

 

F = force (N) 
Q1 & Q2 = charge (C) 
r = distance (m) 
k = Coulomb’s constant = 9 x 10

9
 N.m

2
.C

-2
 



 

 
 

 

Electric Fields 

An electric field is an area where a charged object will experience an electrostatic force 

The direction of the electric field line at a point is the direction in which a positive point charge will 

accelerate when placed at that point.  

Electric Field Patterns 

Negative point charge Opposite point charges 

  

Like point charges  

 

 

 

Electric Field Strength 

The electric field strength (E) at a point is the force experienced per unit charge at the point in the 

field. Electric field strength is a vector quantity. 

Given by the following equation:   
 

 
 

E = electric field strength (N.C
-1

 or V.m
-1

) 
F = force (N) 
q = charge (C) 

Also   
  

  
 k = Coulomb’s constant = 9 x 10

9
 N.m

2
.C

-2
 

 

  



 

 
 

 

 
Test Yourself 

Question 1 

A sphere has a charge of 6nC. This is equal to: 
 
A 6 x 10

-12
C 

B 6 x 10
-9 

C 
C 6 x 10

-6 
C 

D 6 x 10
-3 

C  

Question 2 

Two spheres A and B, have charges of +5nC and -8nC respectively. They are allowed to touch but 
then separate. The charges on the spheres after separation are 
 
 Sphere A Sphere B 
A +5nC - 8nC 
B -3nC -3nC 
C +1,5nC +1,5nC 
D -1,5nC -1,5nC 
  

Question 3 

A test charge is held at a distance of 50mm away from a large charge Q. The test charge experiences 
a force F away from Q. Which statement about Q and the test charge is true? 
 
 Test Charge Charge Q 
A positive positive 
B positive negative 
C negative positive 
D negative negative 
 

Question 4 

A test charge is held at a distance of 50mm away from a large charge Q. The test charge experiences 
a force F away from Q. Where must the test charged be placed to experience a force of 2F? 
 
A 100mm away from Q 
B 70,7mm away from Q 
C 35,4mm away from Q 
D 25mm away from Q 
 

Question 5 

A test charge is held at a distance of 50mm away from a large charge Q. The test charge experiences 
a force F away from Q.  How can the force be halved if the test charge stays in the same position? 
 
A Double the charge on Q and on the test charge 
B Half the charge on Q and on the test charge 
C Double the charge on the test charge and halve the charge on Q 
D Double the charge on the test charge and quarter the charge on Q 
 

 

 



 

 
 

Question 6 

A test charge is held at a distance of 50mm away from a large charge Q. The test charge experiences 
a force F away from Q.  Determine the new force in terms of F, if the charge on Q is halved, the 
charge on the test charge is increased from q to 5q and the distance between the charges is changed 
to 10mm? 
 
A 0,5F 
B 2,5F 
C 25F 
D 62,5F 
 

Question 7 

A test charge of charge q, is held at a distance of 50mm away from a large charge Q. The test charge 
experiences a force F away from Q. What is the magnitude of the electric field strength at a point 
200mm away from Q? 
 
A F ÷ q 
B 4F ÷ q 
C 0,5F ÷ q  
D 0,25F ÷ q  
 

Question 8 

The electric field strength at a distance of 50mm away from a large charge Q is E N.C
-1

 away from Q. 
Where is the electric field strength due to Q, 0,5E N.C

-1
 away from Q? 

 
A  200mm away from Q 
B 100mm away from Q 
C 70,7mm away from Q 
D 25mm away from Q 
 

Question 9 

The electric field strength at a distance of 50mm away from a large charge Q is E N.C
-1

 away from Q.  
Another charge P touches Q and is then removed. In the process Q gains electrons and the 
magnitude of the charge is reduced to ¾ of the original charge. The electric field strength at a 
distance of 50mm away from Q is now: 
 
A  3 ÷ 4 E away from Q 
B 3 ÷ 4 E towards Q 
C 4 ÷ 3 E away from Q 
D 4 ÷ 3 E towards Q 
 

Question 10 

A sphere carries a large charge Q. The electric field strength at a point 50mm away from charge Q is 
E N.C

-1
 away from Q. The electric field lines will  

 
A radiate out from Q if E is greater than zero 
B point inwards towards Q if E is greater than zero 
C run parallel to each other away from Q if E is greater than zero 
D be drawn as concentric circles around E in a clockwise direction if E is greater than zero  



 

 
 

 
Improve your Skills 

Question 1 

Two isolated charge spheres, A and B, are suspended from thin strings and brought close to each 
other. The charges experience a force of attraction, touch and then move apart. The original charge 
on A was +5uC and the charge after touching is – 5uC.  
 
1.1 Calculate the original charge on B 
 
1.2 How many electrons were transferred when the spheres touched? Indicate the direction of 

transfer too  

Question 2 

Consider the diagram below, not drawn to scale. 
 

 
 
 
2.1 Draw a free-body diagram for all the electrostatic forces that act on q1. 

            
2.2   Calculate the magnitude of the electrostatic force between q1 and q2 
 
2.3   Calculate the net electrostatic force on q1 
 
2.4 Calculate the net electric field strength at the position of q1 
 

Question 3 

Two point charges, Q1 and Q2, a distance of 3m apart, are shown below.  The charge on Q1 is -14 C 

and the charge on Q2 is +20 C. 

 

Calculate the net electric field at point P, which is 2m from Q2 

 
 


