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HOËRSKOOL ROODEPOORT 

LOCKDOWN LEARNING WEEK 2 + WEEK 3 

NATURAL SCIENCE- GRADE 8 

13-21 August 2020 

M.BEKKER 

Instructions: 

This e-book is your self-study guide of work that has to be done at home whilst the lockdown 

continues due to the Coronavirus. 

1. Join the new WhatsApp Group for Grade 8 to stay up to date in Natural Science: Link on    

Website. 

2. Rewrite everything in your books; except the pictures and drawings you may paste (or  

redraw) it. 

3. You will write your first test on the 24th of August 2020 @ 10:00 -11:00 online. The link will 

be placed on the WhatsApp group.  

4. TEST WILL BE ABOUT LOCKDOWN LEARNING WEEK 2 + 3  WORK!!!! 

5. When rewriting the work in your book; remember to write the date every day that you work 

in Natural Science.  
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Chapter 8: Energy Transfer in electrical systems 

This module will focus on:  

- The concept of current electricity 

- The components of electric circuits 

- The heating effect of a current 

- Short circuits and fuses 

- The magnetic effect of an electric current  

Day 1: 

Keywords: Page 104 ,106,110,116 – Write the keywords in your workbook.  

Day 2: 

Unit 1: Electric circuits (page 104)  

Current electricity is a constant movement of negative charge from an energy source, along a 

conductor, to a device that requires energy such as a light bulb or a resistor. 

An electric circuit:  

- Is a system for transferring electrical energy. The chemical energy in the cells is 

transferred to electrical energy. The electrical energy is used to make something such as 

a light bulb or computer work. 

- must have a complete conducting pathway for electricity or electric current. A number 

of components are connected together on this pathway. If the pathway is broken such 

as with a switch, the circuit will not work.  

- Consists of current moving from one terminal of the source of energy(cells) along 

conducting material(wires) through the device (lightbulb) back to the other terminal of 

the source of energy(cells)  

Essential components of an electric circuit:  

1. Source of energy (cells)  

2. Conductors of electricity (wires)  

3. Device that requires energy (bulb)  
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 The flow of electric charge is called the current. 

 This is a picture of a simple electric circuit. It has a cell, a light bulb and a switch. 

 

 

 

 

 

 

 

 

 

 

 

 

What is a circuit? 

It is a system that transfers electrical energy. 

 

 We said above that the cell is the source of energy. In a cell, there are chemical 

reactions that transfer chemical energy into electrical energy. 

 When a light turns on, the electrical energy is then converted into heat energy 

and light energy. 

 The cell, conducting wires and the bulb work together to form a system that 

transfers energy. First, the energy source (cell) provides the chemical energy. 

The chemical energy then gets converted into electrical energy, which allows an 

electric current to flow through the conducting wires. Finally, the electrical 

In which part of the circuit is energy stored? In the cell 

What is the function of part 2? To allow the electric current to flow through the circuit 

Explain what should happen in order for the bulb to light up.There should be no break in the 

circuit. 

Which one of the following particles flows through the wire: protons, neutrons or electrons? 

Electrons. 
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energy is transferred to the device (such as a light bulb) to be converted into 

other forms of energy to do something useful for us by producing heat, light, 

sound or another type of energy. 

 

Electrical circuit:  

 

 

 

 

 

 

 

 

 

The electrons transfer the energy to the parts of the circuit that requires electrical 

energy.  

What is a conventional current flow? When the electrons flow from the positive 

terminal of the battery to the negative terminal.  

 

 All electrical appliances function because a circuit is 

complete when they are connected to a power source. 

 A circuit can be open or closed. 

 An open circuit is one in which electric current cannot 

flow. 

 A closed circuit is one in which electric current is 

allowed to flow. 

 In order to make a device work, a closed circuit is needed. 

The component that opens and closes a circuit is called a switch. For example, a torch has a 

switch that opens the circuit so that there is no flow of charge. That way, the torch does not 

give light. When the switch is closed, there is flow of electric charge and the torch gives off 

light. 
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Day 3: 

Components of an electric circuit: 

A circuit has a number of components that are connected together. We have already learnt 

about conducting wires, a switch, a cell and a bulb. Now we are going to learn more about the 

different components that exist in a circuit. 

 

Name of component Circuit symbol 

Conducting wire   

Open switch  

  

Light bulb or lamp  

 
Cell  

 
Battery  

 
Resistor  

 
 

1. Conductors / conducting wires 

 It is represented by an unbroken line.  

 The arrow shows the direction of the flow of the current( electrons).  

 Copper(Cu) is the most common conductor used in a circuit (copper). 

 The conductor is a material that transmits electricity or electric current / flow.  

2. Switches  

 A switch is an important component of an electric circuit.  

 A switch is connected in a circuit so that it can break the flow of electric charge in 

the conducting wires. 

 When a switch is open, the conducting wires are separated and a gap is created so 

that the electric charges are not able to flow to the other part of the conductor. 
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  When the switch is closed, the conducting wires allow the electric charges to flow 

through. 

 Switches are a way of controlling electric circuits. They allow you to stop and start 

the electric current when you want. 

 

3. Cell or battery 

 A cell or battery contains chemical energy that can be converted into electrical 

energy.  

 A battery is two or more cells connected together. 

 When a cell is connected to a bulb, the bulb lights up because chemical reactions 

occur inside the cell, and the chemical energy is transferred to electrical energy. 

 A cell has a positive and a negative terminal. 

 

 

 

Cell     Battery  

 

4. Resistors  

 A material that offers resistance to a current or slows down the flow of charge.  

 It uses energy, some of this energy is converted to useful energy and some is wasted 

energy.  

 It is usually made of a tightly coiled wire.  

 A lightbulb is an example of a resistor.  

 

5. Bulb  

 A bulb is a type of resistor.  

 The circle represents the glass lightbulb; the cross represents the filament that lights up 

when there is current flowing.  

 

6. Ammeter  
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 An ammeter is an instrument that measures the rate of the flow or current.  

 It is always connected in series.  

 

 

 

 

7. Voltmeter  

 The voltmeter is an instrument that measures the voltage. 

 It is always connected in parallel ( over two points).  

 

 

 

Day 4 

Effects of an electric current (pg112) 

An electric current can:  

- Heat up a conductor 

- Cause a magnetic field 

- Break down certain chemicals.  

A current can heat a resistance wire 

When electric charge flows through a resistor, electrical energy is converted into heat. In an 

incandescent light bulb, electricity runs through the filament. The filament is made of tungsten. 

Tungsten has a high resistance to electricity. Because the filament is so thin, it increases the 

resistance. The resistance turns electrical energy into heat energy. The heat makes the filament 

turn white hot and this produces light. 

 

Short circuits (pg 114) 

 Electricity flows through a closed circuit to make an electrical appliance work. Electricity 

tends to take the easiest path through a circuit. 
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 The current encounters resistance due to the construction of the components of the 

circuit. But if the current goes from the power source and straight back to the power 

source without encountering a resistor along the way, there is nothing to limit or slow 

down the current. 

 The conducting wires then heat up quickly. Such high temperatures can cause the wires 

to melt and may even result in a fire. This phenomenon is known as a short circuit. 

Short circuits are dangerous. Short circuits:  

- Cause large current to flow 

- Drain the energy from the cells  

- May damage appliances 

- May cause electrical fires.  

 

The name is misleading as a short circuit does not refer to the size of the circuit. A short 

circuit is when there is an easier pathway created in the circuit fir the current to flow.  

 

 

Fuses (pg 115) 

 A fuse is a device that protects appliances by melting when too much electric current 

flows through the appliance.  

 When the fuse melts, it breaks the circuit and stops electricity flowing.  

 Once a fuse has blown, a new fuse will have to be fitted before electricity can flow again 

in the circuit.  

 Before fitting a new fuse, you must first find and fix the fault that caused the fuse to 

melt.  

 

 

A fuse : 

 Protects an electric circuit. 

 Is designed for a certain current strength – the fuse may be labelled with this amount of 

current. 

 Melts if the current is higher than the circuit is designed for. 

 Must be connected in series. 

 Is made from a wire that has a lower melting point than the wires in the circuit.  
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To choose the right fuse for an appliance, you must first know the ‘working current’ of 

the appliance.  

The working current is the electric current needed by the appliance to work properly.  

For example, if a refrigerator is designed to use 3A of electric current, it needs to be 

fitted both a fuse of just over 3A. If we use a 2A fuse, the fuse will blow as soon as we 

plug the fridge in.  

 

 

 

  Day 5 

Electric current causes a magnetic field 

When electric current passes through a wire, it causes a magnetic field. The images 

below show that iron filings arrange themselves in a certain pattern due to the magnetic 

field around a conductor that is carrying electric charge. 
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Electric current can be used to make electromagnets 

We already said above that a current-carrying conductor produces a magnetic field. It  is 

called an electromagnet. This has some real-life applications. 

 

Magnetic field: an area around a magnet that exerts a magnetic force.  

Electromagnet: A soft iron core that is made into a magnet by passing electricity through 

a coil that surrounds it.  

Solenoid: The coil of insulated wire that surrounds the iron core of an electromagnet. 

No current = No magnetism 

 

The right hand rule:  

used to determine how strong the magnetic field is of an electromagnet.  

Put your fingers of the right hand around the solenoid, with the thumb in the direction 

of the conventional current (+ to -). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thumb shows the direction of the current.  

 

What should always stay constant during the investigation, when working with 

electricity?  

- The number of cells connected in series 

- The same switch  

- Same conductors 

- Same type of lightbulbs.  
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For example, this is an electromagnetic crane. 

It is used to move metals from one point to another. The crane is connected to a large 

battery and current flows in the crane, creating an electromagnet. This can then attract 

magnetic objects such as iron. The crane loses its magnetism when the switch is open 

and the current stops moving to the crane. This allows the iron to drop at its required 

location. 

 

 

 

 

 

 

 

 

 

 

The effects of an electric current:  

- Heat e.g. Kettle, iron , stove 

- Magnetic e.g. Doorbell, Loudspeakers 

- Chemical e.g. Car bumper, electrolysis.   

 

 

Electric current can cause a chemical reaction in a solution 

When electricity is passed through certain solutions, a chemical reaction may occur. 

When we pass electric current through a solution, the process is called electrolysis. 

For example, we learnt that when electricity is passed through water, the water 

decomposes into hydrogen and oxygen. 

Similarly, a solution of copper chloride (copper chloride dissolved in water) results in a 

chemical reaction. The copper chloride decomposes into copper and chlorine. 

 

Day 6 

Homework:  

 Practical activity 1.3 pg 108 

 Practical activity 1.5 pg 111 

 Revision Activity 8 pg 120 
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Day 7 

Series and parallel circuits 

Introduction 

We already learnt that a circuit is a pathway for conducting electrical energy. We also learnt 

that there are different components that can be connected in a circuit, such as a cell, resistors 

and a switch. 

There are two different types of circuits: series and parallel circuits. The electric current flows 

in slightly different ways in the two types of circuits so that they can be used for different 

purposes. 

Materials that conduct electricity 

The metal wires in a circuit are the conductors that allow electric current to flow through the 

circuit. Most metals are good conductors of electricity and we find electric wires made of many 

different types of metals, e.g. copper, aluminium, silver and even gold. 

Although electric current will flow through different metals, some metals are better conductors 

of electricity than others. All conductors have some resistance, and different metals have more 

resistance than others. The metals that have the least resistance make the best conductors. 

Materials that do not allow electric current to flow through them are known as insulators. 

Examples of insulators are plastic, rubber and glass. 

For example, materials such as copper and aluminium are electrical conductors. We therefore 

use them in electrical wiring. However, we need to protect ourselves from electricity, as it is 

dangerous. We therefore cover electrical wiring in an electrical insulator such as plastic. 

An electric plug with the electric wires covered in plastic. The plastic plug cover also protects us. 
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Series circuits 

 The components of the circuit may be connected in series. What does being connected 

in series mean? That the parts of the circuit are arranged one after the other. 

 Series circuits provide only one pathway for the electric current to flow. 

 When the electric current encounters a resistor, the resistor creates a resistance for the 

electric current flowing through the circuit. 

 This means that every time a resistor is added in series, less electric current flows 

through 

the circuit. The more resistors or the higher the resistance in a series circuit, the lower 

the electric current. 

 We can see the effect of the reduced electric current by the reduced brightness of light 

bulbs. The more light bulbs we add in series, the less the brightness of the bulbs. 

 However, the electric current in a series circuit is the same everywhere in the circuit. 

The electric current does not bunch up just before the resistor and then flow smoothly 

again once it has passed the resistor. The more resistors in a series circuit, the lower the 

electric current is EVERYWHERE in the circuit. 

 

Look at the diagrams below. The one on the left has two bulbs/resistors in series. The one on 

the right has three bulbs/resistors in series. 
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Which circuit has more resistors? The circuit with the three bulbs. 

Which circuit has a lower electric current? The circuit with the three bulbs. 

In which circuit will the lights be dimmer? The circuit with the three bulbs. 

Remember that if you had to measure the electric current anywhere in a specific circuit, it 

will be the same throughout. It doesn’t matter if you measure it before or after the resistor. 

 

Day 8 

Parallel circuits 

The components of the circuit may be connected in parallel. What does being connected in 

parallel mean? That the parts of the circuit are arranged one above the other. 

Parallel circuits provide more than one pathway for the electric current to flow. Think of the 

electric current as cars and the circuit as roads. There may be several roads that lead to the 

same destination, so there is more than one route for the cars to travel. The more roads there 

are, the more cars can travel. If there is a road block on one road, it does not prevent the other 

cars from travelling on the other roads. 

In the same way, in a parallel circuit, the electric current increases, as more resistors are added 

in parallel. If one resistor stops working, for example if a light bulb burns out, the others will 

continue to work. 

This means that every time a resistor is added in parallel, more electric current flows through 

the circuit. The more resistors in a parallel circuit, the higher the electric current. 

As we add light bulbs in parallel, each light bulb continues to shine with the same brightness. 

Therefore, the more light bulbs we add in parallel, the more the total brightness of all the bulbs 

put together. 
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Which circuit has more resistors? The circuit with the three bulbs. 

Which one has a lower electric current? The circuit with the two bulbs. 

In which circuit will the lights in total be less bright? The circuit with the two bulbs. 

We said that in a series circuit if we had to measure the electric current anywhere in a 

specific circuit, it will be the same throughout. This is not the case in a parallel circuit. In a 

parallel circuit, the electric current splits between the paths. 

 

Look at the diagrams below. The first one has two bulbs/resistors in parallel. The second one 

has three bulbs/resistors in parallel. 
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Where we use series and parallel circuits 

In a series circuit, if a lamp breaks or a component is disconnected, the circuit is broken and all 

the components stop working. 

Take a lamp as an example. The bulb is in series with the on/off switch. This means that when 

we open the switch, the light goes off. LED lights in your television are powered in series. So, if 

one LED light breaks, the entire screen stops working. 

One of the major advantages of series circuits is that they use less wiring than parallel circuits. 

In a parallel circuit, if a lamp breaks or a component is disconnected, the components on 

different branches keep working. Unlike a series circuit, the lamps stay bright if you add more 

lamps in parallel. That is the major advantage of a parallel circuit. However, parallel circuits use 

more wiring and electricity. 

The wiring in our house works in parallel to the mains supply. That means that we can use 

several appliances and have multiple lights on at once. If a light breaks, the others will continue 

to work. 

In a chandelier, all the bulbs are in parallel so that if one light breaks, the rest of the lights still 

work. 

 

 








