
EXERCISE 21

ENERGY AND CHANGE

PAGE 296 - 300



1 Use the schematic presentation under 5.2 on 
page 256 to answer the following questions:

(DoE, Grade 9 GTA, 2008)

1.1 What causes the turbine to turn in the electricity 
power stations?

Steam under high pressure passing through the turbine 
makes the blades turn.

1.2 Explain briefly how the steam is formed?
Coal is burned, which heats the water in the kettles 
under high pressure (in a closed system).



1.3 Name two advantages of the steam being condensed 
back to water in liquid form.

Water is re-used, therefore there is little loss of water.
The liquefaction lowers pressure, which pulls steam 
through the turbine.
Recycled water from steam is nearly at boiling point, 
therefore, little energy is needed to make it
boil. It saves a lot of energy.

1.4 In which part of the power station is the electricity 
actually generated?

In the generator



1.5 Explain briefly, in your own words, how electricity 
is generated.

Big magnets turn inside or near wire windings, which 
causes regular changes in magnetic field of
the wire windings.
This causes current.

1.6 Why are power stations often built directly next to coal 
mines?

Transport costs of coal to power station are cut.



Save the time it takes for charcoal to be transported 
from mine to power station.
Pollution gases that escape into the air will not 
affect the communities that are far from the
mines.

1.7 Why is the coal broken and grounded into fine powder 
before it is blown into the boiler blast furnaces?

Large amounts of coal must be burnt.
It burns faster in powder form.



1.8 Why is the electricity that is generated converted to a 
higher potential difference, just to be decreased to 
a lower potential difference again at a later stage?

When electricity is transferred over large distances with low 
potential difference, the resistance is high (due to the great 
length (kilometres) of wire). This causes a drastic decrease 
in potential difference (V = IR).
If the potential difference is high, the current is low, which 
means less energy is lost over the large distances.
Transformers lower the potential difference again to 
provide current that is usable for industries and households.



1.9 What is the potential difference of electricity 
that is provided to houses in South Africa?

220 – 240 V

1.10 Complete the flow diagram to show the steps of 
electricity generation in a coal-fired power station:
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2. What is Eskom’s task?
The generation of electricity and distribution thereof to 
consumers like households.

3. Which alternative sources are there to the combustion 
of coal in order to generate electricity?

Wind energy
Water energy
Solar energy
Nuclear energy
Energy from water waves



4. Do you think it is worth it to work at a nuclear power 
plant, earn a lot of money, but run the risk of
radiation? Explain your answer.

Own opinion of learner
However, money cannot buy good health.

5. What does this sign mean? Where is it used?
This sign means that there are radioactive substances in 
the area.
Any place where radioactive substances are 
found, e.g. on fences around a nuclear power 
stations.



6 Give the advantages of the following sources of electricity:
6.1 water;
• Free, renewable resource
• No pollution or waste products
• Trustworthy source:

- Flow of water can be controlled.
- Can use stored resources.
- There is a constant offer/supply.

• Change in waterlevels is beneficial for:
- recreational activities; and
- enlarging habitat of freshwater animals and plant 

species.



6.2 nuclear power;
• Little pollution if there is responsible management.
• It is constantly available.
• Effective electricity supply
• Safe if safety measures are maintained.

6.3 water waves.
• Constantly available in specific areas
• Production can be predicted in advance.
• More reliable than wind or solar energy
• No fuel needed.
• No waste is produced.
• Not expensive to manage and maintain.
• A large amount of energy can be generated.



7 Give the disadvantages of the following alternative 
sources of electricity:

7.1 solar heating;
• Expensive to install.
• Sun does not always shine, so batteries have to be 

charged.
• Only for sunny parts of the world.
• Does not work at night.



7.2 water.
Infrastructure (dams) is expensive. Must also be used for 
other projects.
Environmental impacts:
- Flooding adjacent land
- Devastation of land based ecosystems (from insects to 

game)
- Destruction of agricultural land
- Social and historic ground can disappear under water.
- Displaces communities
- Cultural and historic buildings (e.g. temples) can be 

destroyed.


