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WAVES, SOUND AND LIGHT 

RPA 



ACTIVITY P1  OBSERVING THE MOTION OF A SINGLE PULSE 
 
LEARNERS’ INSTRUCTIONS 

 
1. Draw a fully labeled diagram of a pulse moving through a slinky clearly showing the pulse length and the 

amplitude of the pulse.  
2. Zodwa and her friend place a slinky on the floor and stretch it.  Zodwa jerks the one end of the slinky 

quickly to her left and then back to its original position while one of her friends holds the other end of the 
slinky so that it cannot move.  We show the pulse Zodwa generates in Figure 1.3.   

 
Figure 1.3 

2.1 What is the pulse length?  
2.2 What is the amplitude of the pulse? 
2.3 Why is this pulse described as transverse?  Explain  

3. Figure 1.4 shows a „photograph‟ of a transverse pulse in a slinky spring at a particular time.  The pulse is 
moving to the right. 

 
Figure 1.4 

 
Which of the arrows in Figure 1.5 gives the direction of the motion of the bow, representing a particle 
of the medium, at the instant shown in Figure 1.3?  Explain your answer. 

 
Figure 1.5 
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ACTIVITY P2  USING A RIPPLE TANK TO DEMONSTRATE 
CONSTRUCTIVE AND DESTRUCTIVE INTERFERENCE OF TWO PULSES 

 
LEARNERS’ INSTRUCTIONS 

 
1. Part 1: Set up the ripple tank to demonstrate constructive and destructive interference of two pulses to 

members of your class. 
1.1 Setup the ripple tank with the light and connect the light to a 6 V source.  (Do not switch the light 

on until you actually start the demonstration.)  (For this demonstration there is no need to use the 
motor bar, the motor support poles, springs to support the motor bar or the ripple tank motor 
controller.) (6) 

1.2 Place large sheet of white paper (A3 or a piece of flipchart paper) under the ripple tank to serve as a 
screen    (1) 

1.3 Ensure the ripple tank is level  (2) 
1.4 Fill the ripple tank with water to a depth of about 5- 6 mm (4) 
1.5 Switch on the light (1) 
1.6 Generate two circular pulses in the water at different points in the ripple tank (2) 
1.7 Record your observation using relevant labeled sketches   (9) 
1.8 Explain how the motion of the two pulses demonstrates the constructive and destructive 

interference of two pulses  (15) 
[40] 

2. Part 2: Answer the following questions 
2.1 What happens when one pulse crosses another in the ripple tank? Do they upset each other? Are 

they changed by the encounter? (2) 
2.2 How does the motion of these two pulses illustrate the phenomenon of interference? Explain. (4) 
2.3 Provide a labeled diagram of the two pulses in the ripple tank to show how the two pulses 

generated in the ripple tank illustrate constructive interference and destructive interference. 
 (24)  

2.4 State the Principle of the Superposition of waves (5) 
2.5 Use a diagram to show how the Principle of the Superposition is applied to determine the resultant 

displacement of the medium when two pulses overlap to produce 
a. constructive interference; and 
b. destructive interference (10) 

 [45] 
3. Part 3: Answer the following questions 

3.1 Two pulses, K and L, move toward each through the same piece of rubber tubing.  Use a diagram 
to help determine the maximum displacement of the rubber tubing from its equilibrium position if 
the pulses have the following amplitudes:  
a. amplitude(K) = 8 cm left; and amplitude(L) = 5 cm left 
b. amplitude(K) = 8 cm left; and amplitude(L) = 5 cm right 
c. amplitude(K) = 5 cm left; and amplitude(L) = 8 cm right 

 (3 x 5 =  15) 
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3.2 The following diagrams all show two pulses at the point of maximum overlap.  In each case 
 make a copy of the sketch and then show the displacement of the medium as a result of the 

overlap of the pulses using the principle of superposition.  Indicate the resultant displacement 
of medium using a heavy solid line. 

 indicate the type of interference, i.e. is the interference constructive, destructive or total 
destructive. 

a 

 

b 
 

 

c 

 
      
d 
 
 
 
 
  

e 

 

f 

 
      
g 
 
 
 
 
  

h 

 

i 

 
      

(2 x 9 = 18) 
3.3 Two pulses, K and L, are moving away from each other along the same rubber tube.   

The pulses are shown overlapping at 
t = 0,1 s.  The positions of the 
separate pulses are shown in the 
series of diagrams at 0,1 s time 
intervals as the pulses move through 
and away from each other.   
Make a separate copy of the series of 
sketches at t = 0,1s, 0,2 s, 0,3s and 
0,4 s and then show the 
displacement of the medium on each 
sketch as a result of the overlap of 
the pulses.  Use the principle of 
superposition and indicate the 
resultant displacement of medium 
using a heavy solid line. 

 
(7) 

[40]
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ACTIVITY P3  GENERATING A TRANSVERSE WAVE IN A  
SLINKY SPRING 

 
LEARNERS’ INSTRUCTIONS 
 
 
1 1.1 Give the period of a wave with a frequency 50 Hz? 

 1.2 Give the frequency of a wave with a period 0,2 s? 

2 Refer to Figure 2.26 and answer the questions that follow.  

  

Figure 1.14 

 2.1 What is the wavelength of the wave? 

 2.2 What is the amplitude of the wave? 

 2.3 Which two points are in phase? 

 2.4 Which point is a crest? 

 2.5 Which point is a trough? 

 
  

 

A

B

C

D

E
F

G

H I

J

direction of 
propagation

distance from source /cm

di
sp

la
ce

m
en

t /
 c

m

2 6 10 14

2

4

-2

-4

A

B

C

D

E
F

G

H I

J

direction of 
propagation

distance from source /cm

di
sp

la
ce

m
en

t /
 c

m

2 6 10 14

2

4

-2

-4

RADMASTE LEARNER GUIDE: PRACTICAL ACTIVITIES FOR CAPS GRADE 10 PHYSICS 7



ACTIVITY P4  GENERATING A LONGITUDINAL WAVE IN A SPRING 
 

LEARNERS’ INSTRUCTIONS 
 
1.  Study the diagram of part of a wave in a slinky and answer the questions that follow. 
 

 
 
 1.1  Use the letters above the diagram to identify the position of all 
  a.  rarefactions 
  b.  compressions 
 1.2  What is the wavelength of the wave in m? 
 1.3  If the period of the wave is 0,5 s calculate the 
  a.  frequency 
  b.  speed 

2.  2.1  Study the diagram and using the scale provided determine the amplitude of the wave. 
 

 
 
 2.2  Represent this wave by plotting a graph of displacement against time for a particle of the 

medium.  The period of this wave is 0,20 s. 

3.  Study the graph of the displacement of a coil of a slinky (or particle of the medium) against time as a 
longitudinal wave moves through the slinky spring. (From Achieve Physics, Exercise F, p11, Pearson 
Education, 2012)   

 
 

 
 
 3.1  What do the arrows on the graph represent? 

0 30 cm 60 cm 90 cm 120 cm 150 cm 180 cm 210 cm 240 cm

direction of propagation of the wave
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 3.2  What is the significance of a solid arrow and a dotted arrow? 
 3.3  At what times, is the coil (particle of the medium) whose motion is represented on this graph, 

in the middle of 
  a.  compressions; and 
  b.  rarefactions. 
 3.4  What is the period of this longitudinal wave? 
 3.5  Determine the frequency of this wave. 
 3.6  If the speed of this wave is 4 ms-1 determine the wavelength of this wave. 
 3.7  Make a labeled drawing of this wave in a slinky spring showing the position (in m) of the 

compressions and rarefactions.  
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ACTIVITY P10  MAGNETIC FIELDS OF BAR MAGNETS 
 
LEARNERS’ INSTRUCTIONS 
 
Introduction 
Most electrical appliances have motors to move their moving parts, but no motor could work without 
a magnetic field. Magnetic fields are necessary to generate and transmit electricity from the power 
stations to the cities. Obviously, magnetic fields mean a great deal to us. Where do magnetic fields 
come from and what are their properties? Here we begin our quest by looking at the relatively weak 
magnetic fields produced by permanent magnets. In grade 11 we learn how we produce much stronger 
magnetic fields from electricity. 
 
Every magnet has two magnetic poles called north (N) and south (S). These can never be separated 
from one another – magnetic poles come always in pairs. Two like poles repel each other, while two 
unlike poles attract each other. Common bar magnets are painted half blue (S) and half red (N). A 
compass needle is a magnet in the shape of an arrow. The arrowhead is the north pole, the tail is the 
south. Every magnet produces a magnetic field in the space all around it. In this Activity you will 
investigate the shape of the magnetic field produced by bar magnets. 
 
You need: Two bar magnets, iron filings, plotting compass (all found in the Microelectricity kit) and 
an A4 piece of white paper (or a glass pane from a picture frame). 
 
PART A – The magnetic field of a single bar magnet 
 
What do you know and remember? 
1. Which one of the following diagrams shown below, do you think better represents the magnetic 

field around a bar magnet? Explain your choice.  
 
 
 
 
 
 
 
 
 
 
 
 
2. Based on your answer above, find the direction of the plotting compasses, shown in 

the diagram below, placed at positions A, B, C and D around and on top of a bar 
magnet. To show the direction of each compass needle, draw an arrow in the place 
of the question mark. 

 
 
 
 
 
 
What to do: 
3. Place a bar magnet on a flat surface. Cover the bar magnet with 

the white paper or glass pane, as shown alongside. Sprinkle 
some iron filings on top of the paper (like sprinkling salt). 

 

Diagram (a)                                            Diagram (b)                                     Diagram (c) 
 
 

Plotting 
compass 
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? 
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N                             S 

Bar magnet under paper 
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4. In your workbook, make a rough sketch of the pattern formed by the iron filings. Was your 
prediction in question 1 correct? 

5. What information can you get out of this pattern of iron filings? For example,  
i. Can you locate the magnetic poles of the magnet?  

ii. Can you tell which pole is the south and which pole is the north? 
iii. Can you „see‟ regions where the magnetic field is stronger or weaker?  
iv. Does the magnetic field start and end at the poles of the magnet or does it continue 

inside the magnet? 
 
6. Take the plotting compass and move it slowly around the 

magnet. Move the compass near the surface of the paper/glass, 
taking care not to disturb the pattern formed by the iron filings. 
Observe the direction of the compass needle as you move the 
compass around. Compare what you observe now with your 
answer to question 2. Where you correct?  

 
7.  What information on the magnetic field of the bar magnet can the plotting compass give you? For 

example,  
i. Can you locate the magnetic poles of the magnet?  

ii. Can you tell which pole is the south and which one is the north? 
iii. Can you „see‟ regions where the magnetic field is stronger?  
iv. Does the magnetic field start and end at the poles of the magnet or does it continue 

inside the magnet? 
 
8. Compare the two methods of „visualising‟ the magnetic field of the bar magnet, i.e. by iron 

filings and by plotting compasses. What are the advantages and disadvantages of each method? 
 
To think about 
9. Each of the diagrams below shows a bar magnet and a compass needle near the magnet. We do 

not know the polarity of the magnet, i.e. we do not know which end is the south and which end is 
the north pole.  

 
 
 
 
 
 
 

a) In each diagram, sketch roughly a magnetic field line that passes through the location of the 
compass needle. (Remember field lines have also a direction.) 
b) In each case, locate the north and south poles of the magnet. 

 
10. a) Diagram E below shows a bar magnet of unknown polarity. If the compass needle aligns in the 

direction shown, draw an arrow to show the direction of the magnetic field line. 
b) If compass A aligns near the bar magnet as indicated in diagram F, show the alignment of 
compass needles B and C by drawing arrows.   
 
 
 

 
 
 
 
 
 

 

 A                                  B                               C                                       D 

 

 

 

? 

? C 
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A 

 Diagram E Diagram F 
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PART B – The magnetic field of two bar magnets 
 
To predict 
11. Magnetic poles can only exist in pairs. We cannot separate the north from the south pole of a 

magnet. If we break a magnet into two (or more) pieces, each piece will come up with a north 
and a south pole.  
Diagram (a) alongside, shows a bar magnet. 
Diagram (b) shows the same bar magnet after it 
has been cut into two pieces. Mark the magnetic 
poles in each piece of the cut magnet.  

 
12. a) So what do you think happens if instead of 

breaking a magnet into two pieces, we join two bar magnets together?  
b) Based on your answer in question 11, how must we join the two bar magnets?  
c) Which pattern below better represents the magnetic field of the joint magnets? Explain your 
answer.  

 
 
 
 
 
 
 
 
 
 
What to do 
13. Test your prediction in question 12.c, by placing two bar magnets on a flat surface, with unlike 

poles touching each other. Cover the magnets 
with the white paper or glass pane, as shown 
alongside. Sprinkle some iron filings on top of 
the paper. 

 a) Describe the pattern you observe. 
 b) Do you „see‟ one or two magnetic fields? 

How can you tell? 
 c) How many poles are there and where are they located? Indicate them on the diagram.  
 
14.  Move the magnets a bit further apart, as 

shown alongside. Shake the paper a bit to 
allow the iron filings to redistribute 
themselves. 

 a) Do you see one or two magnetic fields? 
How can you tell? 

 b) How many poles are there and where are 
they located? Indicate them on the diagram. 

 c) Where is the magnetic field strongest?  
 
15. Rotate one of the magnets, so that you have 

two like poles facing each other. Sprinkle 
iron filings on top of the paper. 

 a) Describe the pattern that you observe. 
 b) Do you see one or two magnetic fields? 

How can you tell?  
 

(a) 
 
 
(b) 
 
 
 

N                                S 

 

  
 

 

 
 

Unlike poles touch each other 

Unlike poles face each other 

Like poles face each other 

(a) (b) 
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16.  Place the magnets side by side, as shown 
alongside. Cover with the paper and sprinkle 
with iron filings. 

 a) Describe the pattern formed. 
 b) Can you locate any magnetic poles now? 

How do you explain this? 
  
To summarise 
17.  You are investigating magnetic field patterns using two bar magnets and iron filings.  

 
 
 
 
 
 
 
 

 
a) At one instance, the iron filings align themselves as in figure (a). A possible explanation for 
this pattern is that (choose an answer):      
  (i) Two north poles face each other 
  (ii) Two south poles face each other 

(iii) A south pole and a north pole face each other.   
 b) At another instance, the iron filings align as in figure (b). What are the possible explanations 

in this case?  
 
 

  
Figure (a) Figure (b) 

Magnets side by side 
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ACTIVITY P11  CHARGED ATTRACTS UNCHARGED 
 
LEARNERS’ INSTRUCTIONS  
 
Introduction 
We learn that like charges repel, unlike charges attract. These are the two 
distinct interactions between charged objects. Yet, a charged balloon can 
pick up little pieces of paper that are neutral, or can stick onto a wall, which 
is also neutral! What is going on? We explain this behaviour using the 
concept of polarisation of neutral objects.  
 
An object, which may be a conductor or an insulator, becomes polarised 
when something causes charge separation in it. In this case, one end of the 
object appears positive and the other end appears negative, but the whole 
object is still neutral. Charge separation in a neutral object is most often caused by another charged 
object that is brought nearby. For example, in the diagram above the charged balloon polarises the 
neutral wall (i.e. brings about charge separation in the wall).  
 
To understand how charge separation or polarisation takes place in an object, we must first make sure 
that we understand what a conductor and what an insulator is.   
 Conductors, have some charged particles that can move right through the material; this is 

what makes them conductors. The best conductors are the metallic conductors. Their mobile 
charged particles are electrons. These are the electrons that make up the “sea of electrons” 
that you‟ve learned in Matter and Materials. These electrons are sometimes called free 
electrons or delocalised electrons or conduction electrons. In other conductors, such as the 
electrolytes, the mobile charged particles are positive and negative ions (the human body is a 
conductor of this type).  

 Insulators on the other hand, have no such free charged particles able to move through the 
material. That is why they are insulators.   

 
You need:  
To charge: Balloon or plastic ruler, cloth for rubbing (preferably made of natural fibres). 
To test solids: Aluminium foil, tissue paper or similar, light plastic sheet of any type. 
To test liquids: Water tap (or propette filled with tap water), propette filled with cooking oil. 
Other: Prestik or sticky tape, pair of scissors, a container to serve as basin for the liquids, paper towel 
to clean any spills.  
 
PART A Polarisation of conductors and insulators 
 
What to do: 
1. Hang pieces of aluminium foil, tissue paper and plastic sheet, side 

by side (not too close), on some vertical surface, like a wall. To do 
this, use some Prestik or sticky tape to secure only the top of each 
piece, so that each piece hangs freely, as shown alongside.  

 You may try other light sheets of materials if available. 
 
To predict 
2. Paper and plastic are insulators, while aluminium foil is a good 

metallic conductor. What do you expect to observe if you bring a 
charged balloon near: 

 a) the tissue paper  b) the plastic sheet c) the 
aluminium foil 

 Justify your predictions. 
Before you test your predictions, do questions/steps 3 and 4 (to think about). 

A charged balloon sticks 
on the neutral wall 

Prestik 

Aluminium 
foil 

Tissue 
paper 

Plastic 
sheet wall 
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To think about – Polarised conductors 
3. Diagram (a) below, represents a microscopic view of a metallic conductor, such as the 

aluminium foil. You have learned about metallic solids and the metallic bond in Matter & 
Materials). 

 Diagram (b), shows the same metallic conductor, but now a charged balloon is held nearby. The 
charged balloon polarises the metallic conductor. 

  
 
 
 
 
 
 
 
 
 
 
 

a) How does diagram (a) represent the metallic conductor? (i.e. what is the characteristic of 
metallic conductors?) 
b) What has changed in the representation of the conductor in diagram (b) as compared to 
diagram (a)? 
c) Both diagrams claim that the conductor is neutral. Do you agree? Explain. 
d) Looking at diagram (b), explain why the charged balloon polarises the conductor. 
e) Why not all free electrons move to the right of diagram (b)? 
f) Diagram (b) represents a charge separation in the conductor. What do you understand by 
“charge separation” in this case? (i.e. how is the charge separated?) 
g) Decide whether there is attraction, repulsion or no interaction at all between the charged 
balloon and the polarised conductor in diagram (b). Justify your answer. 
h) Would you like to reconsider your prediction in question 2.c? 

 
To think about – Polarised insulators  
4. Diagram (a) below, represents a microscopic view of the molecules 

that make up a solid insulator. These could be molecules of a wall, 
or of a piece of paper or plastic and so on. For simplicity, the 
molecules of the insulator are represented as round balls, to show 
that the distribution of positive and negative charge in each 
molecule is even, i.e. the centre of positive charge and the centre of 
negative charge coincide. The negative charge is due to electrons 
(they make up the electron cloud of each molecule). The positive 
charge is due to the protons in the nuclei of the atoms that make up 
each molecule. 

 
 
 
 
 
 
 
 
 
 
 
 

(a) Positive ions and free electrons in 
a neutral metallic conductor.  

(a) Molecules of a neutral, 
solid insulator.  

Positive ion at 
fixed position 
in the crystal 

Free (mobile) 
electron 

A polarised molecule is 
an electric dipole: the 
centre of  +ve and –ve 
charge are separated. 

(b) Polarised metallic conductor. 
Conductor is still neutral.  

negatively 
charged 
balloon 

(b) Polarised molecules of a solid 
insulator. Insulator is still neutral.  

Negatively 
charged 
balloon 

 
Electron cloud  

In an unpolarised 
molecule the centre of  

+ve and –ve charge 
coincide. 
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Diagram (b) shows the same insulator, but now a charged balloon is held nearby. The charged 
balloon causes the molecules of the insulator to polarise.  
a) According to diagram (b), how does a molecule of an insulator become polarised? What does 
the “” sign, shown in each molecule, represent? 
b) Diagram (b) shows polarised molecules. But, can we say that the whole insulator is polarised? 
Explain. (Hint: Compare the left and right sides of the insulator.) 
c) Decide whether there is attraction, repulsion or no interaction at all between the charged 
balloon and the polarised insulator in diagram (b). Justify your answer. 
d) What would be different if the balloon was positively charged? Make a rough sketch of a 
polarised molecule of the insulator in this case. Indicate the position of the positive balloon 
relative to the molecule.   
e) What will happen to the molecules of the insulator if we take the balloon away?      
f) Would you like to reconsider your prediction in questions 2.a and 2.b? 

 
Test your prediction 
5. Charge an area of the balloon or ruler by rubbing it with a cloth. Bring the balloon near each 

material on the wall, one at a time, and observe how the two interact. Do your observations agree 
with your predictions?  

 
Summarise 
6. Regarding the polarisation process of conductors and insulators 
 a) What happens differently in the polarisation process of the two? 
 b) What is similar during the polarisation of the two? 
 
Extra questions 
7. Is it possible for a charged object to ever repel an uncharged object? Explain. 
  
8. You are given a balloon A and you know for sure that this balloon is charged. 

You notice that balloon A and another balloon B…  
a) …attract each other. What can you tell about the charge of balloon B? 
b) …repel each other. What can you tell about the charge of balloon B? 
c) Based on the above, which interaction (i.e. attraction or repulsion) is a sure sign to test if an 
object is charged or not? 
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PART B The case of water  
 
Introduction 
A small number of substances consist of molecules that are polar by nature. This means that the 
centres of their positive and negative charge do not coincide – such molecules are electric dipoles. An 
important example in this category is the water molecule (H2O). A representation of a water molecule 
is shown below in diagrams (a) and (b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. a) How does the diagram show that a water molecule is polarised?  

b) What is the net charge of a water molecule?  
 
To predict 
10.  The picture alongside shows a thin stream of water running from a 

tap, and a stream of oil running from a propette. The molecules of 
oil are non-polar.  
a) What do you expect to see if you bring a charged balloon near 

the water stream and then near the oil stream? Justify your 
prediction. 

b) Why is it not a good idea to test for polarisation of liquids when 
the liquids are held in a container rather than running?  

 
Test your prediction 
11. Charge a balloon (or plastic ruler) with a cloth to test your predictions above.  
 a) Testing water: Bring the charged object near a thin water stream running from a tap. If a water 

tap is not available, you may use a propette, as you do for the oil.  
 b) Testing oil: Add some oil of any type in a propette. Have a basin/sink underneath to collect 

the oil. Squeeze the propette gently and as the oil squirts out, bring the charged object near the 
oil-stream.  

 You may test more liquids if available. Most common liquids at home consist of non-polar 
molecules. 

 
12. Did your observations agree with your predictions? Explain. 
 a) Describe the behaviour of the water stream near a charged object. Give a possible explanation 

for this behaviour.  
 b) Describe the behaviour of the oil stream near a charged object. Give a possible explanation for 

this behaviour. 

8p 

1p 1p 

e 

Oxygen 
atom 

      
       

Hydrogen 
atom 

      
       

H            
      
       

H            
      
       

O            
      
       

(a) Electrons and protons in the water molecule:  
More protons (6) are found in the top-half of the 
diagram than in the bottom half (4)…..  

(b) …therefore, the centres of 
positive and negative charge of 
the water molecule do not 
coincide. The water molecule is 
polar, i.e. an electric dipole. 

water oil 
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B A B A 

ACTIVITY P12 TYPES OF CHARGE & THEIR INTERACTIONS 
 

LEARNERS’ INSTRUCTIONS 
 
Introduction 
Materials are electrically neutral when they have equal number of positive and negative charge. But at 
times this balance is disturbed. When two objects come into contact, a transfer of charged particles 
might take place from one object to the other. These are usually electrons. Because of the resulting 
charge imbalance both objects appear charged. Charged objects interact with other objects. Such 
interactions are, as we say, electrostatic phenomena or phenomena caused by static electricity and we 
study them in electrostatics.  
How do we know that there are two types of charge? The answer comes from experience, as we see in 
the following example. 
 
You need:  
Ordinary plastic sticky tape, scissors, a board-marker (or other pen that can write on a sticky tape) 
 
What to do 
1. Cut four equal lengths of sticky tape, 15 to 20 cm long. Fold one 

cm of the top of each strip to get a non-sticky grip. You may stick 
each strip at the edge of a table so that it hangs freely while you 
are busy cutting other strips.  

 
2. Use the marker to write the letter A on the grip of two strips and B 

on the grip of the other two.  
 
3. Carefully stick the sticky side of a strip B over the dry side of a strip A. 

Repeat with the other two strips. You have two AB pairs. 
 
4. Take one AB pair and rapidly pull the strips apart. Then slowly bring the 

strips A and B close together to see how they behave. 
 
5. Repeat step 4 with the other AB pair of strips.  
 
6. a) See what happens if strips A and A are near one another.  
 b) Similarly when strips B and B are near one another.  
 
7. Complete a table like the one below.  
 

Strips Attract Repel 

A near A   

B near B   

A near B   

B near A   

 

8. Write a conclusion describing the behaviour of the strips in terms of their electric charge. What 
information did you get out of this experiment? 
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tape A tape B 
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9. Khwezi and Sipho do the sticky-tape experiment to investigate 
the behaviour of charged objects. They have four lengths of 
sticky tape, two marked A and two marked B. Khwezi sticks 
the sticky side of a tape B over the dry side of a tape A. Sipho 
does exactly the same with the other two A and B tapes.  
Next, Khwezi and Sipho separate their tapes by pulling them 
apart, and explore how they interact near one another. Their 
observations are listed in the table alongside.  

 
a) Compare the type of charge (i.e. same or different)   

(i) of the two tapes A  
(ii) of the two tapes B   
(iii) of one tape A and one tape B  

b) How many types of charge does this experiment suggest?    
c) If there was only one type of charge in nature, how would tapes A and B behave when brought 
near one another?       
d) How many types of interaction between charged objects does this experiment suggest? 
         

10. Khwezi and Sipho try something different now. They stick the sticky sides of two tapes A and B 
together, and then pull them apart.  
They notice that this time the tapes do not interact with one another, as shown in the table below. 
What might be a possible reason for this observation?  

 
 
 
 
 
 
 
 
 
 
 
To think about 
11.  You rub a hard rubber rod with a piece of fur. During the process the rubber 

rod acquires a negative charge and the fur…     
(i) acquires a negative charge too 
(ii) acquires a positive charge 
(iii) remains neutral 
(iv) is either negatively or positively charged depending on how hard the 
rod was rubbed 

 
12.  A neutral atom has     

(i) more neutrons than protons  
(ii) more protons than electrons 
(iii) the same number of neutrons as protons    
(iv) the same number of protons as electrons  

 
13. Consult the Triboelectric series to predict the type of charge of each object, 

when you rub a ….:  
a) glass rod with fur    
b) hard rubber rod with polyester cloth  
c) rubber balloon on your hair  
d) plastic ruler with a woollen cloth  

 

Observations  
Tapes after 
separation 

Interaction 

A near A repel 
B near B repel 
A near B attract 

 
st
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tape A tape B 

Observations  
Tapes after 
separation 

Interaction 

A near A nothing 
B near B nothing 
A near B nothing 

 

The triboelectric series 
+ Positive end of series 
Human hands 
Asbestos 
Glass 
Mica 
Human hair 
Nylon 
Wool 
Fur  
Lead 
Silk 
Aluminium 
Paper 
Cotton 
Steel 
Hard rubber 
Nickel, copper 
Brass, silver 
Synthetic rubber, gold 
Acetate, rayon 
Polyester, celluloid 
Polystyrene 
Orlon  
Polyurethane 
Polyethylene 
Polypropylene  
Vinyl (PVC) 
Teflon 
Silicone rubber 
 Negative end of series 
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s 
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ACTIVITY P13 POTENTIAL DIFFERENCE AND EMF 
 
LEARNERS’ INSTRUCTIONS 
 
Introduction 
The simplest electric circuit must have three components: A battery, an electric device and connecting 
wires. If all these are connected in a single and closed conducting path, the battery supplies energy to 
the device and the device does something useful for us. The emf of a battery, is the energy that it gives 
to a unit of charge to move it across its two terminals. The emf value can be measured by connecting a 
voltmeter across the terminals of a battery when there is no current in the battery (i.e. when the battery 
is not connected to a circuit). 
In theory, we assume ideal components. For example, we assume that connecting wires and batteries 
have no resistance. Therefore we assume that no energy transfers to the wires or to the battery itself, 
or in fact to any of the measuring instruments that we might use to take readings. But the reality is 
more complex, as we find out in this Activity.  
 
You need: A Microelectricity kit (only packets B1, B2, B4 and the microwell plate) and a multimeter 
to use as a voltmeter. 
  
What to do: 
1. Connect two 1,5 V batteries in the cell-holder, as shown below. Attach the snaps (cell-connector) 

on the terminals of the cell-holder.  
  
 
 
 
 
 
 
2. Your 1,5 V batteries are now connected in series. What should be 

the emf of this connection? 
 
3. Prepare the set up shown alongside to measure the potential 

difference across the terminals of the battery. Note that the wire-
leads of the battery and the probes of the multimeter are connected 
across two springs A and B. This gives you a good connection and 
the reading will be reliable. When you are ready, turn the switch of 
the multimeter to the range “20” in the DCV section. Your 
multimeter is now a voltmeter.  

 a) Record the reading on the voltmeter:  …………….. 
 b) Compare this measured value with the expected emf in step 2. 
 Account for any difference. 
 
Predictions in an ideal circuit 
4. Consider the circuit shown alongside. Assume that all connecting wires and 

battery have zero resistance and that the voltmeter has an infinite resistance (i.e. 
there is no current in the voltmeter branch).  

 a) Predict the voltmeter reading in the various scenarios shown in the table 
below, and complete the middle column of the table.  
 
 
 
 
 

 snaps 

Cell-holder 

Two 1,5 V batteries are 
connected in series in 
the cell-holder These two wires 

must not touch 
each other! 

3 V 

V 

B A 

 
Measuring the emf 
of a battery. 
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Scenario  Voltmeter reading 
(V) 

emf / pd  

(a) The switch is closed   
(b) The switch is open   
(c) The switch is closed but the bulb burns out   
 
 b) Complete the last column in the table, by deciding whether each reading represents: 
 the emf of the battery, or a potential difference (pd). 
 

c) Compare the values of the predicted potential difference across the bulb when there is current 
in the circuit and the emf of the battery.  

 
Testing your predictions with a real circuit 
5. To test your predictions in step 4, set up the circuit 

shown alongside.  
You can make a switch using two paper clips 
attached to two springs.    
When you need to take readings, turn the switch of 
the multimeter to the “20” range of DCV. After each 
reading switch the multimeter off. 

 
a) Record the voltmeter reading when the switch of 
the circuit is closed (i.e. when the paperclips touch 
each other). Record this reading. 
b) Open the switch by separating the paperclips and 
record the reading on the voltmeter. 
c) Close the paperclip switch. Unscrew the bulb a bit, to simulate the “burned out” bulb. Record 
the reading on the voltmeter. 
d) Complete the middle column of the table below, using your readings. Also complete the last 
column as you did in step 4.b. 
 

Scenario  Voltmeter reading 
(V) 

emf / pd / 
other 

(a) The switch is closed   
(b) The switch is open   
(c) The switch is closed but the bulb burns out   
 
6. Compare the values of the measured pd across the bulb when there is current in the circuit and 

the emf of the battery. Also compare with your answer in step 4.c.  
What may be causing this difference in the measured values? 

 (Hint: Look at the assumptions in step 4.) 
 
To think about 
7. What is the reading of a voltmeter connected across an open switch? Choose 

the best answer: 
 (i) Always zero, because there is no current in the circuit 
 (ii) Always the same as the emf of the battery, because there is no current 

in the circuit 
(iii) It depends on the other devices connected in the circuit.  

 
8. How does a burned out bulb behave in a circuit? Choose an answer below and justify your 

choice: 
 (i) like a closed switch (ii) like an open switch    

V 

 

B A C 

Two paper-clips in 
springs A and B 
make a switch. 

Connect the 
multimeter across 
the bulb (springs 
B and C). 

 

RADMASTE LEARNER GUIDE: PRACTICAL ACTIVITIES FOR CAPS GRADE 10 PHYSICS 22



ACTIVITY P14  MEASURING & MEASURING INSTRUMENTS 
 
LEARNERS’ INSTRUCTIONS 
 
Introduction 
When we analyse an electric circuit, we want to know parameters such as the resistance and the 
current in each branch of the circuit and the potential difference across all elements in the circuit. If 
we are given some values, it is possible to calculate the rest, but in real experiments we do need to 
take some measurements. To do this, we use measuring instruments, like ammeters that measure 
current and voltmeters that measure voltage. An important aspect of a good measuring instrument is 
that it must not interfere with the parameters of the circuit – its task is to measure, not to change the 
circuit.  
In this Activity we gain a basic understanding of the connection and of 
the required properties of such instruments for the measurement of 
electrical parameters.  
 
The digital multimeter 
In nowadays scientists and engineers measure 
with multimeters, since these are more 
flexible, compact and accurate and can 
perform multiple tasks. In addition, they can 
measure a wider range of voltages and 
currents and they can even measure resistance 
directly (Ohmmeters do not exist as single 
instruments).  
 
You need: A Microelectricity kit (only packets B1, B2, B4 and the 
microwell plate) and a multimeter. 
 
Measuring current with an ammeter 
If an ammeter is to measure the current in a circuit, it must be connected in such a way that it allows 
all the charge that flows in the circuit to flow through the meter too, i.e. the ammeter must be part of 
the conducting path of the circuit.  
 
1.  You want to measure the current in the bulb shown in diagram (a) 

alongside, and so you must connect an ammeter. Which diagram below, 
(b) or (c), shows the correct connection of the ammeter? Explain. 

 
 
 
 
 
 
 
 
 
2. The ammeter must be connected in series with the device whose current is to be measured.  

The ammeter should not resist the flow of charge or else it will not be measuring the true current 
in the device.  
a) An ideal ammeter therefore has (choose an answer and explain your choice): 

i) a zero resistance  ii) a high resistance  iii) a low resistance 
 b) A real ammeter is expected to have (choose an answer and explain your choice): 

i) a zero resistance  ii) a high resistance  iii) a low resistance 
 

Diagram (a)            

Diagram (b)             Diagram (c)   
 

A A 

 

 
Multimeter leads 

Probes  

Plugs  

 

 

 

Digital 
display 

switch 

Sockets  

Ranges  

 
Digital multimeter 
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3.  Set up the following circuit exactly as shown in the diagram. Make sure that you use the 3 V 
battery (i.e. two 1,5 V cells in the cell-holder). The multimeter must be “off”.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) Is the multimeter in the above set-up connected in series or in parallel to the bulb? How can 
you tell? 

 b) Draw a circuit diagram of this connection. 
 
4. Switch on the meter by turning the switch to the range marked “200m” DCA. Selecting this 

range means that the meter becomes an ammeter and that it can read currents up to 200 mA 
(milliampere). Record the reading that you see on the display and then switch off the meter. 

 
Note: If your batteries are very new and strong and the current in the circuit is 
more than 200 mA, you will see a “1” on the left-hand side of the display of 
the multimeter, as shown alongside. This is not a reading, it means “off 
range”. It means that you must turn the switch to a higher range, in this case 
to “10A”. By choosing this range you can measure currents up to 10 A. However, when you use 
this range, you must connect the plug of the red lead of the multimeter to the top socket, marked 
“10ADC”. This is the only time that you must use the top socket of the multimeter – it is to be 
used with the range “10A” only!  

 
5.  Disconnect the leads of the multimeter from springs B and C and connect them the other way 

round, i.e. black lead to spring B and red lead to spring C.  
 a) Switch on the meter, as in step 4, and record the reading.  
 b) Compare this reading with the reading that you got in step 4. How do you explain the 

difference between the two? Which one is the „correct‟ reading? 
 c) Which diagrams below show correct connections of ammeters? Remember that the red and 

black wires correspond to positive and negative terminals respectively.  
 
 
 
 
 
 
 
6.  A friend of yours does not have a multimeter, but instead, she has a traditional (analog) ammeter. 

Based on your answers in 5 write a small paragraph explaining to her how to connect the 
ammeter correctly, to avoid damaging her instrument.  

 
7.  Do you think that a multimeter may be damaged if its leads are connected the wrong way round? 
 
 

Ammeter 
“200m” DCA 

B A 

C 3 V 

red 

red 

black 
black 

Diagram (a)              Diagram (b)                 Diagram (c)   
 

A A A 

+      +      +       
 
 

+ 
 




 




 



“off range” 
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Measuring voltage with a voltmeter 
You have already measured voltage in the previous Activity. Since voltage (or 
potential difference) is the difference in potential between two points, a voltmeter 
must be connected across two points. A voltmeter that is to measure the voltage 
across a device must be connected in parallel with the device, as shown alongside. 
 
8. Which diagrams below show correct connections of a voltmeter? 
 
 
 
 
 
 
 
9. The voltmeter should draw no current away from the device whose voltage it is measuring or 

else it will not be measuring the true voltage across that device.  
 a) That is, an ideal voltmeter should have (choose an answer and explain your choice): 
  i) an infinite internal resistance  ii) a low resistance iii) a high resistance 
 b) A real voltmeter is expected to have (choose an answer and explain your choice): 
  i) an infinite internal resistance  ii) a low resistance iii) a high resistance 
 
10. Set up the circuit shown alongside. The multimeter should be off. 

When you are ready, close the switch and switch on the 
multimeter to “20” DCV.  
Record the reading on the voltmeter. 
Switch off the meter and open the switch. 

11. Disconnect the leads of the multimeter from springs B and 
C and connect them the other way round on the same 
springs. Switch on and record the reading on the voltmeter. 
Switch off the meter and open the switch. 

12. a) Compare the readings in steps 10 and 11. What is the 
difference? 
b) Draw the circuit diagram of the given set-up and on it 
indicate the correct connection of a voltmeter using “+” 
and “” signs.  

 
Measuring resistance with an ohmmeter (optional) 
Multimeters can measure resistance directly, as ohmmeters. On the multimeter you will find five 
ranges for measuring resistance, in the section marked with “”. The ranges most suitable for the 
resistors in the Microelectricity kit are the “200” and “2000” that measure resistance up to 200  and 
up to 2000  respectively.  
When measuring the resistance of a device, an important rule 
is that the device must be disconnected from the circuit.  
 
13. In the B4 packet of the Microelectricity kit, you will find 

resistors of two values, i.e. 22  (red-red-black stripes) 
and 470  (yellow-violet-brown stripes) or so the 
manufacturer tells us! 

 a) Use the set-up shown alongside and choose a suitable 
range of the multimeter to measure the actual resistance 
of a couple of these resistors.  

 b) Record these values and compare with the value 
suggested by the manufacturer. What to you notice? 

 c) You may also measure the resistance of a light bulb in its bulb-holder. 

V 

R 

V 

I 

(a)                           (b)                             (c)                            (d) 

V 

V 

V 

V 

B A 
C 

open switch  

Voltmeter 
“20” DCV 

red  

red  
black  

black  

 

 

Circuit symbol for 
the ohmmeter 

Ohmmeter 
“2000”  

or 
“200”  

resistor 
A 
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ACTIVITY P15 SERIES AND PARALLEL CONNECTIONS 
 
LEARNERS’ INSTRUCTIONS 
 
PART 1: SERIES CONNECTION OF RESISTORS 
 
When two or more devices are connected in series, they are part of the same conducting path (same 
loop) and they have to share the energy supplied by the source. In this Activity you will connect 
resistors in series and you will investigate the effect of this type of connection on the current in the 
circuit and on the voltage across each resistor of the series connection.  
 
You need: A Microelectricity kit (only packets B1, B2, B4 and the microwell plate) and two 
multimeters.   
 
To think about  
1. Consider the two circuits shown alongside. 

Bulbs B1 and B2 are identical and connecting 
wires and battery have no resistance.  

 
a) Compare the brightness of the bulb B1 in the 
two circuits (A) and (B).  
b) Explain any difference in the brightness of 
bulb B1 in the two circuits, in terms of:  

(i) the currents IA and IB. 
(ii) the energy that transfers to the bulb in each circuit.  

c) The battery in which circuit do you think will last longer?  
 
What to do:  
o In the following set-up you will use three 470  resistors (yellow, violet, brown stripes).  
o Use a 3 V battery (two 1,5 V cells in cell-holder).  
o Take readings of current using the range “200m” DCA of the multimeter.  
o Take readings of voltage using the range “20” DCV of the multimeter. 
o Both multimeters must be “off” at all times. Switch them “on” only when you are ready to take 

readings. Once you have your readings, switch them “off” again. 
o A multimeter set as an ammeter (in DCA ranges only), is also a switch to the branch were it is 

connected. When it is “off” it is an open switch.  
 
2. Set up the circuit shown below, with three 470  resistors connected in series. Note that one lead 

of the ammeter is not yet connected. Both meters must be “off”. 
 
 
 
 
 
 

 

 
 
 
 
 

B1 B2 

V 

B1 

V 

 

IA (A)                                        (B)                                                           IB 

free lead of 
ammeter   

Ammeter 
“200m” DCA 

D B C A 

Voltmeter 
“20” DCV 

R3 R2 R1 

E 
3 V 

A 

R1             R2             R3  
 
 

A             B              C               D 

Circuit diagram 

R1 = R1 = R1 = 470  
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3. Copy the table below into your workbook where to record your readings. 
 

Number of 
resistors  
in series 

Current in 
circuit I 
(mA) 

PD across R1 
V1 
(V) 

PD across R2 
V2 
(V) 

PD across R3 
V3  
(V) 

Total PD  
VT  
(V) 

1    (only R1) I1=  --  --  
2    (R1 & R2) I2=   --  
3    (R1 & R2 & R3) I3=     
 
Circuit with one resistor (R1) 
4. a) Connect the free lead of the ammeter to spring B. Connect 

the second meter across resistor R1 (i.e. across springs A and B) 
to measure potential difference, see diagram (a) alongside.  
 
b) Switch on both meters using the correct ranges, i.e. “20” 
DCV for the voltmeter and “200m” DCA for the ammeter.  
Record the readings of current I1 and voltage V1 (same as VT) 
and complete the first row in the table. Leave the voltmeter 
connected, but switch off both meters.  

 
Circuit with two resistors in series (R1 & R2) 
5. a) Connect the free lead of the ammeter to spring C. Switch on both meters and record the 

readings of V1 and current, I2, in the circuit. 
 
 
 
 
 
 
 
 
 
 

b) Move the voltmeter across resistor R2 (i.e. across springs B and C) as shown in diagram (c), 
and take the reading of V2. 
c) Measure the total voltage VT, by connecting the voltmeter across both resistors R1 and R2, as 
shown in diagram (d). 
d) Use all measurements in step 5 to complete the second row in the table. 

 
Circuit with three resistors in series (R1 & R2 & R3) 
6. a) Working along the same lines as in step 5, measure the current, I3, and the potential 

differences V1, V2, V3  and VT, as shown in the diagrams (e) and (f) below.  
 
 
 
 
 
 
 
 
 
 

b) Use the measurements of step 6 to complete the third row in the table. 

A 

R1             R2             R3  
 
 

A             B              C               D 
V 

Diagram (f) 

A 

R1             R2             R3  
 
 

A             B              C               D 
V 

Diagram (e) 

V V 

I3 I3 

A 

R1             R2             R3  
 
 

A             B              C               D 
V 

Diagram (b) 

A 

R1             R2             R3  
 
 

A             B              C               D 
V 

Diagram (c) 

A 

R1             R2             R3  
 
 

A             B              C               D 
V 

Diagram (d) 

I2 I2 I2 

A 

R1             R2             R3  
 
 

A             B              C               D 

V 

Diagram (a) 

I1 
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Reflect on your data 
7. Refer to the column of currents in your data Table.  
  a) What happens to the current in the circuit when you add extra resistors in series? How do you 

explain this? 
b) How does the value of current I2 compare to the value of I1? 
c) How does the value of current I3 compare to the value of I1? 
d) In which circuit do you think that energy transfers faster, in the circuit with the one resistor or 
in the circuit with the two resistors in series? Explain.  
e) Based on your answer in d), do you still think that your answers in step 1 are correct? 

 
8.  Refer to the measured potential differences in your Table. 

a) In textbooks we read that in series circuits, “the total potential difference is equal to the sum of 
the potential differences across all individual components”.  
 (i) Write a mathematical expression that gives this relationship.  
 (ii) Give an example of this relationship using values from your Table. 
b) Textbooks also refer to series connections as “voltage dividers”. What do you think is the 
reason for this name? 

 
Extra question 
9. The resistors shown in the diagrams below are identical. Assume that the 12 V battery and the 

connecting wires have no resistance.  
 a) Give the voltmeter readings in each circuit. 
 b) If the current in circuit (A) is 300 mA, what is the current in circuit (B) and in circuit (C)? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V2 

V1 

12 V 

V4 

V3 

12 V 

V5 V9 V7 

V6 

12 V 

V8 

V10 

Circuit (A)                          Circuit (B)                                             Circuit (C) 
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B2    

a 

c d 

b 

V 

B1    a b 

V 

B1    

(A)                              (B) 

I 

I1 

I2 

IT 

 PART 2: PARALLEL CONNECTION OF RESISTORS 
 
In this Activity you will connect resistors in parallel and you will investigate the effect of this type of 
connection on the total current drawn from the source and on the current in each resistor of the 
parallel connection. At the same time, you will also be investigating the potential difference across 
each parallel connection.  
 
You need: A Microelectricity kit (only packets B1, B2, B4 and the microwell plate) and two 
multimeters.   
 
To think about and predict 
1. Consider the two circuits shown alongside. 

Assume that the bulbs B1 and B2 are 
identical and that connecting wires and 
battery have no resistance.  

 
a) How does the brightness of all bulbs 
compare in the two circuits? Explain.  
b) Compare the current I in circuit (A) with 
the currents I1 and I2 in circuit (B).  
c) Compare the current I in circuit (A) with 
the total current IT in circuit (B).   

 
What to do:  
o In the following set-up you will use three 470  resistors (yellow, violet, brown stripes).  
o Use a 3 V battery (two 1,5 V cells in cell-holder).  
o Take readings of current using the range “200m” DCA of the multimeter.  
o Take readings of voltage using the range “20” DCV of the multimeter. 
o Both multimeters must be “off” at all times. Switch them “on” only when you are ready to take 

readings. Once you have your readings, switch them “off” again. 
o A multimeter set as an ammeter (in DCA ranges only), is also a switch to the branch were it is 

connected. When it is “off” it is an open switch.  
 
2. Set up the circuit shown below. The copper strip connecting springs A and B makes up the 

closed switch shown in the circuit diagram. The ammeter is another switch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F 

3 V 

D C 

E 

A B 

R1 

R2 

R3 

Multimeter 
as ammeter 
“200m” DCA 

Aluminium 
strip 

Resistor 470   

A copper strip connecting 
two springs corresponds to a 
closed switch. R3= 470  

3 V 

R1= 470  

A 

R2= 470  

I1 
IT 

Circuit diagram 

RADMASTE LEARNER GUIDE: PRACTICAL ACTIVITIES FOR CAPS GRADE 10 PHYSICS 29



3. Copy the table below into your workbook where to record your readings. 
 

Number of 
resistors  

in parallel 

Voltage across 
circuit, V 

(V) 

Current in R1 
I1  

(mA) 

Current in R2 
I2  

(mA) 

Current in R3 
I3  

(mA) 

Total current  
IT  

(mA) 
1  (only R1)   -- --  
2  (R1 & R2)    --  
3  (R1 & R2 & R3)      

 
Circuit with one resistor (R1) 
4. a) Connect the second multimeter across resistor R1 (clump its leads to 

the same springs as R1) to measure the voltage across R1. Diagram (a) 
alongside shows this connection of the voltmeter across resistor R1.  
 
b) Switch on both meters using the correct ranges, i.e. “20” DCV for the 
voltmeter and “200m” DCA for the ammeter.  
Record the readings of current and voltage and complete the first row in 
the table.  
Switch off both meters. Disconnect the second meter from across R1.  

 
Circuit with two resistors in parallel (R1 & R2) 
5. a) Measure the current in R2, as shown in diagram (b): The second meter is now connected across 

springs C and D. When you are ready, switch on both meters (ammeters) and record the readings 
for I2 and IT.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Measure the current in R1, as shown in diagram (c): The second meter is connected across 
springs A and B, while a copper strip connects springs C and D. Switch on both ammeters and 
record the reading for I1.  
Disconnect the second meter and connect the springs A and B with a second copper strip.  
 
c) Measure the voltage across the parallel connection, as shown in diagram (d): Use the second 
multimeter as a voltmeter and connect it across R2 (or R1). Switch on both meters and take the 
reading of voltage.  
Switch off both meters and disconnect the second meter. 
d) Use all measurements in step 5 to complete the second row in the table. 

 

R3 

3 V 

A 

R2 

I1 
IT 

R1 

V 

Diagram (a) 

R3 
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R1 

A 

R2 A 

A       B 

C       D 

Diagram (b): 
Measuring I2 

I2 

I1 
IT 

R3 
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R1 

A 

R2 

A 
A       B 

C       D 

Diagram (c): 
Measuring I1 

I2 

I1 

IT 

V 

R3 

3 V 

R1 

A 

A       B 

C       D 

Diagram (d): 
Measuring V 

I2 

I1 
IT 

R2 
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Circuit with three resistors in parallel (R1 & R2 & R3) 
6. a) Working along the same lines as in step 5, measure the currents I3, I2, I1 and IT, as shown in 

the diagrams below. In addition measure the voltage, V, across the parallel connection of the 
three resistors. Remember, a closed switch in the circuit diagram, is a copper strip connecting 
two springs in the experimental set up. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
b) Use the measurements of step 6 to complete the third row in the table. 

 
Reflect on your data 
7. Refer to the recorded data for current in your Table. 
 a) Compare the values of the currents I3, I2, and I1 in the different parallel connections. 
 b) What happens to the current in resistor R1 when you connect other resistors in parallel to it? 
 c) Based on these results, were your predictions in steps 1.a and 1.b correct? 
 d) What happens to the total current in a parallel circuit the more resistors you add in parallel? 

e) Can you identify a relationship between the total current drawn in the circuit and the currents 
in the individual resistors that make up the parallel connection? If yes, write a mathematical 
expression for this relationship. 
f) Was your prediction in 1.c correct? Explain. 
g) In textbooks, parallel connections are called “current dividers”. What is the reason for this 
name according to your opinion? 
h) Is the current that divides the same for different number of resistors connected in parallel? 
i) Why do you think the total current drawn from the source increases with each additional 
resistor connected in parallel? (Hint: What does each loop in the parallel connection represent?) 

 
8. Refer to the recorded data for voltage.  
 a) Compare the value of voltage across each parallel connection.  
 b) If we consider each loop in the parallel connection as an independent circuit, explain why 

your answer to 8.a should not come as a surprise.  
 
Extra questions 
9. The lamps and the batteries in the picture alongside 

are identical.  
a) Which connection produces better illumination?   
b) Which connection of the two would you 
recommend for the headlights of a car? Explain. 

 
10. Circuit connections at home are in parallel. 

a) Explain why devices/appliances at home should be connected in parallel.  
b) Why is it not a good idea to plug many appliances into the same wall socket? 

 
11. List as many advantages and disadvantages that you can think of, concerning the series and 

parallel connections of devices. 
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C       D 

Diagram (e): 
Measuring I3 

I2 
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A 
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C       D 

Diagram (f): 
Measuring I2 
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Diagram (g): 
Measuring I1 
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ACTIVITY P18: PROJECT - ACCELERATION 
 
Task Sheet for Learners 
Learners are required to:  
Investigate the relationship between the distance a trolley runs down an inclined track and the time 
taken to roll the distance. 
 
1. This is a formal assessment task.  It is classified as a project. This requires a learner to follow the 

scientific method to produce either, a poster, a device, a model or to conduct a practical 
investigation.   
In Activity 18 you are required to conduct a practical investigation. 
‘Activity 18’ forms 20% of your year mark and 20 out of 30 of your 3rd term mark. 
All learners are required to carry out the investigation working in groups (preferably pairs) 
but to collect their own unique set of data and complete an independent report. 

2. “Let a trolley roll down an inclined plane with a ticker tape attached to it. Plot a position versus 
time graph using the data collected on the ticker tape.” Carry out this task and submit a report of 
your investigation. Your report must include the answers to the following questions and the 
completed tasks specified. 
a. q 2a. Give the question you are to investigate  (4) 
b. Formulate a hypothesis  (5) 
c. Identify the independent variable, the dependent variable and the variables that need to be 

controlled.  (6) 
d. Describe the apparatus you will use and provide a diagram of the apparatus setup so as to 

carry out the investigation (10) 
e. Provide a summary of the procedure for carrying out the investigation and collecting the 

data.  (4) 
f. Provide the data collected in appropriately organized functional table(s).  (5) 
g. Use the data in the table(s) to draw any graphs from which conclusions can be deduced. (13) 
h. Provide a conclusion with supporting argument.  (3) 
i. Use your graph to determine average velocity of the trolley during its trip down the plane. 

Use the time interval between the making of the first and last dots used to draw the graph.  
Make clear how you arrived at your answer. (4) 

j. Use your graph to determine the velocity of the trolley at the time the last dot used to draw 
the graph is made. Make clear how you arrived at your answer. (6) 

[60] 
Practical skills  
(The following skills will be assessed while the learners are doing the practical work) 
To complete a scientific investigation into the motion of a trolley down an inclined track we can expect 
learners, in groups (of two preferably), to: 

 setup the apparatus correctly.  
o Position a „new‟ carbon-paper disc on the timer correctly (2) 
o Correctly set up the trolley track by attaching the ticker timer and arranging that the trolley 

track slopes to give the trolley running down the track a constant acceleration  (2) 
o Correctly thread a 1,2 m length of ticker tape through the ticker timer and attach the end of 

the tape to the rear of the trolley using the clip attached to the trolley  (2) 
o Correctly connect a 12 V dc power source to the ticker timer  (2) 
o Select the frequency of the ticker timer using the switches on the side of the ticker timer 
 (1) 
o Turn on the ticker timer and run the trolley down the trolley track trailing the ticker tape 

through the ticker timer to check that dots are being recorded on the tape (trial run); if no 
dots are made adjusts the control spring and/or the voltage (up to a maxim of 12 V) until dots 
are recorded on the ticker tape during a trial run (i.e. to get the apparatus operating 
correctly))  (2) 
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 Replace the ticker used during any trials with a clean piece of ticker tape  (1) 
 Record the frequency setting on the ticker timer  (1) 
 Switch on the ticker timer and allow the trolley to roll, from rest, down the ticker trolley track 

recording dots on the tape.   (2) 
 Analyze the motion of the trolley by analyzing the dots on the tape.  

o Deduce the period from the frequency  and use this to deduce the time at which a dot is 
produced (i.e. correct time scale)  (2) 

o Measure and record the distance between the dots correctly  and hence the displacement at 
each time a dot is produced on the ticker tape.  (3) 

 Working individually complete a written report on the practical work and investigation by  
o answering the questions and completing the tasks on the Learner Task Sheet 
o recording your results on an appropriately designed table 
o drawing relevant graphs; and  
o drawing suitable conclusions.  
(The marks for responding to the bullet points immediately above are allocated to the completion 
of the report. See above.)  

 [20] 
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