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1. Name any two types of electric charges.
Positive and negative charges

2. Name any three examples of conductors.
Copper, iron, silver

3. Name any three examples of insulators.
Glass, porcelain, paper, wool

4. 4. Name three different ways to charge an 
object.



Friction
Contact or touch
Induction

5. When is an atom electrically neutral?
When the atom contains the same number of 
positive and negative charges.

6. Complete the following flow diagram:

Charged 
matter

Negatively
charged.

Positively
charged.

Charge formed 
when:
electrons 
added/accepted.

Charge formed 
when:
electrons 
removed/given 
away.is or



7 Classify the following as conductors or 
insulators:

Description Conductor/insulator
7.1 Dry wood Insulator
7.2 Gold Conductor
7.3 Sodium Conductor
7.4 Nickel Conductor
7.5 Carbon rod Conductor

8 What charge will each of the identical objects 
have after touching and being separated 
again? Each time, say which object loses 
electrons.

8.1

B



8.2

8.3

A

B

8.4

8.5

B

B



9.1 The following table shows the data for an 
experiment in which an object is charged 
negatively by friction. Complete the table by 
calculating how many electrons are transferred in 
each case.

Reading Charge in C Number of electrons
1 -1,6 × 10-19 1
2 -3,2 × 10-19 2
3 -3,5 × 10-19 2,19
4 -4,8 × 10-19 3
5 -5,6 × 10-19 3,5
6 -1,6 × 10-17 100

9.2 Which of the above experiments is not possible? 
Give a reason for your answer.

Cases 3 and 5 are not possible.
Charge is transferred by electrons and each 
electron has a specific charge. The charge that is
transferred must be a multiple of the charge of 1 
electron: -1,6 x 10-19 C.

9.3 What is the name of the principle which states 
that charge can only have values that are a 
multiple of -1,6 × 10-19 C?



Charge is quantised.

10. Complete the following table for conductors and 
insulators:

Conductors Insulators
• Substances that 

conduct an electric 
current.

• Metals
• Materials offer little 

resistance to the flow 
of charge.

• Substances that do not 
conduct an electric current.

• Substances where there can 
be no flow of charge.

• Non-metals such as plastic, 
teflon and rubber

11. Negatively charged materials have (FEWER/MORE) 
positive charges than negative charges.

Fewer

12. A negatively charged plastic comb is brought close to, 
but does not touch a small piece of paper.
If the comb and the paper are now attracted to each 
other, the original charge on the paper was:

A. negative.
B. positive.
C. negative or neutral.
D. positive or neutral.



13. Two identical insulated spheres, X with a positive 
charge and Y which is neutral, are made to
touch each other and are then separated. 
What are the charges on X and Y respectively after
being separated?

A. X is negative and Y is positive.
B. Both are positive.
C. X is positive and Y is negative.
D. Both are neutral.

14 Themba and Muzi are investigating the effect 
that a charged object has on a neutral object.
They are given the following items:

• a Perspex rod;
• a silk cloth
• two polystyrene balls wrapped in metal foil suspended
   together from a wooden rod.
They rub the Perspex rod with the silk 
cloth and the rod becomes negatively
charged. They bring it close to the two 
balls. They observe that both of the 
balls are attracted to the rod.



14.1 Explain why the foil-covered polystyrene balls 
are attracted to the Perspex rod when they 

         have a neutral charge.

The negative charge on the rod repels the negative 
charge on the foil to the far side of the balls therefore 
leaving the side closest to the rod positive.
Therefore, the ball experiences an attractive 
(electrostatic) force due to the rod.

14.2 Draw a sketch to illustrate your answer in 
Question 14.1.

14.3 What environmental condition may cause this 
investigation not to work effectively?



Damp/moist/humid conditions

Both of the balls are touched by the Perspex rod. 
As soon as the rod is removed the balls repel each
other.
14.4 Explain what occurred as the balls touched the rod. 

Be sure to explain why they repelled each other.
Electrons from the rod move into the foil, which 
consequently has excess electrons on it, thus, the
balls will repel each other.

15 A charged comb has an excess of 250 000 
     electrons.
15.1 Calculate the charge on the comb.
Q = 250 000 × (1,6 × 10-19) = 4 × 10-14 C

The comb is now brought close to a few small pieces of paper.
15.2 Explain what will happen to the paper and why it 

happens.
Paper will lift up towards comb. Neutral paper 
is polarized so that e- move away from the comb.
The positive side of the paper is then attracted 
by the comb.



The same comb is brought close to a neutral 
electroscope.
15.3 Explain what will happen to the electroscope 

and why it happens.
(You can use diagrams to help you explain.)

The leaves of the electroscope lift up. The comb repels
the electrons away from the top of the electroscope.
The leaves become negatively charged and repel each
other.

Consider two charged spheres. Sphere A has a charge of 
+2 μC while sphere B has a charge of +600 nC. The two 
spheres are brought together to touch and then separated.

15.4 Calculate the new charge on each sphere.                            
                 Q1 + Q2    (+2 μC) + (+600 nC)
new Q   =     2      =                2
                   (+2 × 10-6) + (600 × 10-9)
               =                      2
               =  +1,3 × 10-6 C

15.5 In which direction was the electrons transferred (A 
to B or B to A)? Explain you answer.

B to A
B has more e- left than A since the positive charge on B
is smaller.



15.6 How many electrons were transferred?
  Vir A: ΔQ = Qf - Qi = (+1,3 × 10-6) - (+2 × 10-6) = -0,7 × 10-6 C
                        0,7 × 10-6

amount e- = 1,6 × 10-19

                           = 4,375 × 1012 electrons

16 Two charged spheres (A and B) are brought together to 
touch and then separated. After touching and 
separating, the charge on sphere A is +5 μC.

16.1 What is the charge on sphere B after touching?
+5 μC

16.2 If the charge on sphere A was -2 μC BEFORE 
touching, calculate the initial charge on sphere B.

      QA + QB
Q =     2
5 = -2 + QB
           2
QB = +12 μC



16.3 How many electrons were transferred when 
the sphere’s touched?

ΔQ = Qf - Qi
= (+5) - (+12)
= -7 μC

         ΔQ
   n = qe-

           7 × 10-6

      =1,6 × 10-19

      = 4,375 × 1013 electrons

16.4 In what direction did they move 
(A to B or B to A)?

A to B

17 Three charges are placed as shown in the sketch. 
Charge Q feels two forces. The force it feels from charge 
P is 12 N and the force it feels from charge R is 6 N.

17.1 Complete the sentence: Charge Q experiences a force
(UP/DOWN) because of charge P and a force
(LEFT/RIGHT) because of charge R.



Down, right

17.2 If charge Q is free to move, it will move:
A. to the right and down.
B. to the left and down.
C. to the right and up.
D. to the left and up.

18 Two identical metal spheres, A and B, on an insulated 
surface carry charges of -2,8 × 10-9 C and +4,5 × 10-9 C 
respectively. The spheres are brought in contact with 
each other.

18.1 It is observed that the spheres move apart after 
contact. Briefly explain this observation.

During contact (physical process) the two spheres share
the net charge equally and subsequently repel each
other because they now have the same charge.



            QA + QB
Qnew =      2
             (-2,8 × 10-9) + (+4,5 × 10-9)
         =                       2
         = +8,5 × 10-10 C

18.3 Calculate the number of electrons transferred from 
one sphere to the other during contact.

18.2 Calculate the new charge on each sphere 
after they moved apart.

For A:
ΔQ = Qf - Qi
       = (+8,5 × 10-10) - (-2,8 × 10-9)
       = 3,65 × 10-9 C

      ΔQ
n = qe-
      3,65 × 10-9

   = 1,6 × 10-19

   = 2,28 × 1010 electrons


