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GENERAL NOTES TO EDUCATORS
SECTION A

Introduction

This CTA deals with energy consumption in Southigsfrand relates it to the electricity
crisis that we have experienced this year. It is/ waportant to define the terms energy
and power correctly, and to explain the units comiypased for them (J; Wh & W). The
usual prefix kilo- is used, as well as an unusuaffip tera’ which is 18 (a million
million).

Energy: is the ability to do work.
Power. is the rate at which energy is used and is medsuarwatts.

Ways of measuring energy: most commonly we usg¢otiie. 1000 J =1 kJ
Often energy supply (in this case, electricity) measured in kilowatt hours
1 kwh = 3 600 000 J = 3 600 kJ per hour.

Teachers may want to give some background infoonas to different forms of energy.
For example:
Kinetic energy — energy of movement like a car dpegalong a road
Potential energy — stored energy, which comes m fsvms, chemical potential
energy (sugar molecule) and mechanical potentetggn(a stationary car at the top
of a hill
Radiant energy (solar energy) — energy from the sun
Electricity is electrical energy

All activities (except Task 1 Activity 2 and TaskAttivity 1) are to be written on separate
lined sheets of paper. Task 1 Activity 2 and Tagkciivity 1 are to be completed on the
guestion paper.

Task 1 Activity 2 has no marks awarded to it as thsk is an informal assessment and an
exercise in the cognitive process. Answers wiltbecked by a peer.

SECTION B

This section has five questions and assesses moaglly than the context provided in
Section A. It assesses some of the essential kdgeland skills learners should have
mastered by the end of grade 9. Each of questiend ik located in one of the four strands
laid down in the National Curriculum Statement:

Question 1: Energy and Change

Question 2: Matter and Materials

Question 3: Life and Living

Question 4: Planet Earth and Beyond

Question 5: Relates to the context in Section A

Learners are to write all their answers in the spgrovided on the question paper.
There is an expectation that all Grade 9 learneosvkthe basic structure of a typical plant

and animal cell as well as the functions of theaariles/structures found inside these
cells.
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TASK 1 Coal-fired Power Stations

So, how does a coal-based power station work?

This simplified diagram shows a typical coal-firedpower station producing electricity.

In a coal power station, coal is delivered to tlever station. (Often Eskom builds its power
station next to coal mines.) The coal is crushed small pieces and then ground into a fine
powder. The coal powder is transported from theagi® area (1) to the boilers (2). Here the
coal is burnt to generate heat which boils watetenrnigh pressure in the boiler tubes (3). This
produces high pressure steam (4) which is takepifgs to the turbine (5) where it is used to
turn the turbine (6) at high speeds. From the t@bihe steam enters the condenser (7) where it
is cooled back into liquid water. (This also hetpscreate low pressure, which improves the
flow of the steam through the turbine). The waddhen returned to the boilers.

The turbine shaft is used to rotate the large mag{® within coils of wire (9) which form the
main parts of the generator (8 - 10). The fore&dffrom the north to south poles of the magnet
‘cut’ the wires in the coil and so produce a cutrerso the energy needed to spin the magnet in
the coils of wire comes from the heat produced bsnimg the coal. A giant power station can
burn about 350 tons of coal per hour, generatdralgg of about 25,000 volts but for efficient
transmission over long distances the voltage iseased by transformers (11) to 275,000 or
400,000 volts.

The voltage is reduced by other transformers (82)32,000 volts for local transmission and
reduced still further for distribution to consumetssuitable voltages: 33,000 volts for heavy
industries, 11,000 volts for light industries ar&D2 240 volts for homes and farrhs.

The turbine shatft is used to spin the large magf@tsvithin coils of wire (9) which make the
generator (8-10). The force field from the nodhsbuth poles of the magnet ‘cut’ the wires in
the coil and so produce a current. So the eneeggled to spin the magnet in the coils of wire
comes from the heat produced by burning the coabiakt power station can burn about
350 tons of coal per hour, generate electricitgtmdut 25,000 volts but for efficient transmission
over long distances the voltage is increased mgtoamers (11) to 275,000 or 400,000 volts.

The voltage is reduced by other transformers (82)32,000 volts for local transmission and
reduced still further for distribution to consumextssuitable voltages 33,000 volts for heavy
industries, 11,000 volts for light industries ar&D2 240 volts for homes and farfs.

! <cwww.vauxhallsociety.org.uk 15 feb 08)
2 Coal book (Coal Science Teaching Resource Padkedeced versionPhoenix Programm&he Radmaste Centre)

3 <www.vauxhallsociety.org.uk 15 feb 08)
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Activity 1.1

Use the data given above to answer the following gstions. The completed activity
will be assessed by your educator.

1.1.1 What makes the turbine turn in the electriptwer station? (2)
The steam under high pressure pushes through the turbine, making the
blades turn.

1.1.2 Explain briefly where the steam comes fromh laow is it formed? (2)

The stream comes from water which is heated in the boilers under high
pressure (note it is in a closed system)

1.1.3 Name two advantages of cooling the steam io@gHhiquid water. 4)
The water is re-used there is little loss of water
The liquefaction creates a low pressure, which helps to pull the steam
through the turbine. Condensed water from steam requires less fuel to
produce steam. This is because recycled water frosteam is almost at its
boiling point and therefore only requires a fraction of the energy to push it to
boiling point for water to become steam. This sagea lot of energy.

1.1.4 Where is the electricity actually made iroavpr station? (1)
In the generator

1.1.5 Explain, briefly, in your own words, how tékectricity is obtained. 3)
Powerful magnets rotate within or near coils of wires. This causes rapid
changes in magnetic field within the coils of wireausing the flow of current.

1.1.6 Why are power stations often built right niextoal mines? 3)
To cut costs on the transport of coal to the powestation. To save time on the
transport of coal from its mining place to the powe station. For polluting
gases to escape into the atmosphere and not affgaople and communities
who live far from mine areas.

1.1.7 Why is coal crushed and ground into a fineger before it is blown into the boiler
furnaces? (2)
Lots of coal has to be burnt , and it burns faster as a powder.

1.1.8 Why is the electricity generated transformeda higher voltage, only to be
transformed to a lower voltage later on? (2)
When electricity is sent over long distances undetow voltage, the high
resistance (of the many km of wire) results in a drstic drop in the voltage
according to the V = IR relationship. This drop beomes negligible when the
voltage is increased (resulting in the correspondon lowering of the current).
That means there is negligible loss of current anthe lowering of voltage down
to usable level using transformers which supply theequired current without
loss of electricity through resistance. Explanatiorof similar idea deserves the
mark.

* Coal book (Coal Science Teaching Resource Padkadaced versionPhoenix Programm@&he Radmaste Centre)
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1.1.9 What voltage do we use in our homes? (1)
Accept any value between 220 and 240 V.

1.1.10 Draw up a FLOW DIAGRAM to show the stepsalwved in generating electricity

in a coal-fired power station. (20)

coal crushed into powder  goes to storage area goes to boilers  burnt
releases heat boils water under high pressure in tubes makes high

pressure steam piped to turbine used to turn shaft at high speeds

spins large magnets within wire coils  produces electrical current

NB. One mark per step (maximum 10), but minus markdor every step in the

sequence that is muddled.

1.1.11 Name 5 municipal owned power stations. Egeendix 2 below). (5)
Bloemfontein Cape Town Johannesburg Port Elizabeth Pretoria
[35]

The additional sources are for further interest, @mnconfirm the answer to question 6. They are
also alternative schematic diagrams to for the @ext diagrams given above.

Look at the two additional sources. See Appendand Appendix 2 on pages 24 and 25. The
first shows the coal mines in South Africa. Theos®l shows the location of the power stations
in South Africa. You can see how the coal basasdepcstations are all near coal mines. You
can also see that power stations which are notaneaal source use water or nuclear power.
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Activity 1.2

Instructions

Write your answers to this activity in the spacesvjgled in this booklet. Your answers will be
checked by a peer, but there are no marks to beaddid.

Background

Coal consists of long carbon based molecules. ®Wesimplify its reaction with oxygen by
looking at the reaction of simpler carbon basedemakes.

Consider methane burning in air:

methane + oxyge® carbon dioxide + water

We can use 'magic spectacle’ (wh repiesenarbon atom@ a hydrogen atom ‘
an oxygen atom) drawings to represent this reaction

Lo @0 00O - P
From the above diagram, we can see that the methalezule is drawn as:

“r

Also, its chemical formula is C{imeaning that each molecule consists of 1 carbom and 4
hydrogen atoms.

Questions

1.2.1 Redraw the oxygen molecule

1.2.2 Give its chemical formula %

1.2.3 Which of the products in the diagram ioardioxide?

@

1.2.4 Give the chemical formula for water. H.0
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Now look at the diagram again:
e @0 @CO - P

This is a good picture of the burning of methane,ibis not a complete picture. Using tleé
of the picture (before the arrow), count (and wdtevn) the number of ...

1.2.5 C atoms: 1
1.2.6 H Atoms: 4
1.2.7 O atoms: 2

On theright of the picture, count (and write down) the numdifer..

1.2.8 C atoms: 1
1.2.9 H Atoms; 2
1.2.10 O Atoms: 3

But we know that a chemical reaction does not ereatdestroy atoms, it merely changes their
arrangement. So we need to be able to represemhtémical reaction in a more complete way
that keeps the number of atoms of each type canstan

We have 4 atoms of hydrogen on the left of thevaysmo we need 4 atoms of hydrogen on the
right of the arrow; But on the right, the hydrogaioms are found only in the water molecule.
So we need 2 water molecules:

Teacher guide: An equation is to balanced if it has the samaumber of each type of atom
on each side of the arrow.

e @0 @O P &

On the left of the reaction now: On the right loé reaction now:
C atoms: 1 C atoms; 1
H Atoms: 4 H Atoms: 4
O atoms; 2 O atoms: 4

Now we must balance the oxygen atoms — they ocalyrin the oxygen molecules on the left,
so we must add another oxygen molecule:

» Gg-00 @CO O P

Teacher guide: Go through the numbers — (C Atoriseach side; H Atoms — 4 each side; O
Atoms — 4 each side) Note that the number of mdésocan however be different on either side.
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We can also write this as:

.<:).+2.. @O0 2o

CH, + 2 @ CQ + 2 §O

Burning methane releases energy because themsisihemical energy stored in the water and
carbon dioxide molecules than in the methane aydexxmolecules.

More information

Coal is a mixture of lots of molecules, most of ekhare based on carbon and hydrogen atoms
only. The burning of these molecules is very samilo what we have already discussed.

However, coal can provide some problems in thatroftaces of sulphur compounds are found

in the coal. When these burn, they release sulgimxide as a pollutant. We can represent this

as:
® & - 0
SO

S + )

Sulphur dioxide is a problem because it contribtweacid rain. A typical 500 MW coal power

station produces around about 10 000 tons of suldroxide (the amount depends upon the
quality of the coal that is used.) The sulphuxaie reacts with water and oxygen in the air to
produce sulphuric acid. Nitrous oxides and asho#iter major potential pollutants from power
stations.
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TASK 2 Propane Combustion

Introduction
Propane is a carbon and hydrogen based compotindn be represented as:

e

where O IS a carbon atom ar@l adoein atom.

Activity 1

To be discussed in pairs and completed individuallyThe completed activity will be
assessed by the learner with the help of the educat

2.1.1 What is the chemical formula for propane? (2)
Cs; Hg

2.1.2 Which gas in air reacts with propane whdrurns? (1)
oxygen or @

2.1.3 Represent, as a picture, the formula of #sevghich reacted with propane in 2.1.2. (2)

2.1.4 Complete the word equation:
propane foxygen ® carbon dioxide  + water 3)

2.1.5 Complete the above equation (in 2.1.4), lmygushemical symbols:

_CHg + O ® _CO, +_ HO (3)

2.1.6 Represent the reaction using magic speatiaaigings. (4)

00 B9 @0® - B

(1 mark per drawing)

2.1.7 Balance your reaction equation from 2.1.6/ful 3)
CsHg + 50 3CO, + 4H0

or

e

They may use any format they like, but -1 per mistiee.
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2.1.8 Propane releases energy when it burns.
Give two possible uses for propane. (2)
Any two uses.
Heating; fuel for machinery; fuel to generate eletricity; cooking food
(anything reasonable)

[20]
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TASK 3 Domestic Electricity Usage

(The information in the introduction below and Tebll and 2 was taken froifhe Star
newspaper, Monday 2Danuary 2008).

Introduction

Appliances are all the devices in your home tha&tdnelectricity to work. These include light
bulbs, geysers (for hot water), stoves and all rothege and small appliances like radios,
televisions, refrigerators (fridges), kettles é&tbe longer an appliance is switched on, the more
electricity it will use.

Electricity in domestic homes is measured in waft3 and kilowatts (kW). 1 kW is equal to
1000 watts. 1 kilowatt hour (1 kwh) is 1000 watésrng used for 1 howr 500 watts being used
for 2 hoursor 2000 watts being used for half an hour. 1 kWhls® aeferred to as 1 unit of
electricity.

Examples of 1kWh of electricity consumed may bewalted as follows:
1000 W of electricity used in 1h (1 x 1 = 1kWh)
500 W of electricity used in 2hr (0,5 x 2 = 1kWh)

The average cost of electricity used by variousskbold appliances. (1kWh costs 44,39 cents).

Table 1
Electrical appliance/ device Fzs\t/lvn)g Ctzsélnrt\;))ur
Light bulb 60 watt 0,06 2,66
40 watt 0,04 1,78
Stove Small hot plate (on high) 15 66,59
Small hot plate (on low) 0,357 15,85
Oven (at about 200°C) 2,0 88,78
Dish washer 1,0 44,39
Electric frying pan 1,5 66,59
Fan 0,07 3,11
Floor polisher / vacuum cleaner 1,0 44,39
Hair dryer 0,5 22,20
Hi-Fi equipment 0,2 8,88
Iron 0,5 22,20
Kettle 2,0 88,78
Microwave oven 2,0 88,78
Personal computer 0,05 2,22
Deep freeze 0,2 8,88
Refrigerator (fridge) 0,1 4,44
Heater (2 bar heater) 2,0 88,78
Swimming pool pump 1,0 44,39
Television set 0,3 13,32
Tumble dryer 3,0 133,17
Washing machine Hot wash 1,0 44,39
Cold wash 0,5 22,20
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Activity 3.1

Introduction
The following questions (3.1.1 — 3.1.4) will be asssed by the educator.

Use the information from Table 1 to answer theolwihg questions.

3.1.1 Which appliance has the highest rating? (2)
tumble drier
3.1.2 Which appliance has the lowest rating? (1)

40 watt light bulb

3.1.3 Some families own both an electric frying jpa a microwave oven. What advice
would you give these families as to the usage ese¢htwo appliances in order to
save electricity? Give reasons for your answer. (5)
Even though a microwave oven has a higher rating (2,0) than an electric
frying pan  (1,5) the microwave cooks faster and so the microwave is used
for a shorter time  or microwave ovens are used less often
Therefore, these families are advised to use micn@aves

3.1.4 Mr and Mrs Masetla and their 4 children liv& suburb of Johannesburg. During a
typical day the personal computer stays on for @dr$y two small hot plates are
used on high for 30 minutes and the vacuum cleianesed for 45 minutes.

Which of these electrical devices will cost the El¥ss most over a typical 24 hour
period? Explain how you arrived at your answeishgwing your calculations for

each device. (7)
Explanations

Hot plates: 2 x 30 mins = 1 hour = 66,59 cents

Personal computer: 24 x 2,22 =53,28 cents

Vacuum cleaner: 45 + 60 x 44,39 = 33,29 cents

\\ stove hot plates will cost the most
for each calculation
for correct answer

[14]
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Activity 3.2

Introduction
The following questions 3.2.1 — 3.2.4 will be assesl by the educator.

Table 2 below shows a summary of the monthly eleatity costs of a typical South African
suburban household during both summer and winter.

(The hot water costs are due to the geyser or geysquired to provide the family with hot
water throughout the day and night).

Table 2

Charge Summer cost Winter cost

per unit Units Cost Units Cost

(cents) | (per month) | (R per month) | (per month) | (R per month)
Hot water 44,39 311 138,05 352 156,25
Stove 44,39 70 31,07 104 46,16
Heating 44,39 - 0,00 200 88,78
Appliances 44,39 104 46,16 104 46,16
Lights 44,39 35 15,53 70 31,07
Pool 44,39 120 53,26 46 20,40
Monthly use (kWh) 44,39 640 284,09 876 388,85

Use the information from Table 2 to answer theoi@wihg questions.

3.2.1 Why do you think the monthly cost in winter is hgghthan in summer? Explain
your answer, giving TWO reasons.
Colder, therefore more electricity required for heding
Geysers lose heat quickly, therefore more electrigi needed to keep water
hot
Gets darker earlier, therefore lights are on for langer
(any two reasons x 2 marks)

(4)

Calculate from Table 2, the money spent &ating water, as a percentage of the
total electricity bill for an average month durisgmmer, in a typical South African
household. 3)
138,05 + 284,09 x 100 = 48,6%

( for correct division) x 100 = correct answer

3.2.2

Eskom has appealed to all households in South Africa ub down on their
electricity usage by 10 — 20%. With reference tbdl&2, explain how you could
achieve this goal in the most practical way.

3.2.3
(7)

Marking Grid for 3.2.3

3.24

1 mark 2 marks 3 marks 4 marks
Referencing| References Makes one Makes 2 —3 | More than 3
to table nothing or reference to | references references
nothing obvious| table from table from table
from table

Trevor Manuel announced a new electricityy l®f 2 cents per kWh, to be
implemented from March 2008. (Remember the figimeBable 2 were calculated
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in January 2008). Calculate the new monthly cosdummer for a typical South
African suburban household. Show all your calcolai 3)
640 x 2 cents =1 280 cents = R12,80 more per month
Therefore new total = R296,89

[17]

TASK 4 The Carbon Cycle

Background information
The element carbon undergoes natural cyclic chaagisbown in the figure below:

[Source:GCSE Bitesize Sciencg
Activity 4.1

Work in groups of three or four.
The following questions 4.1.1 — 4.1.3 will be assesby your educator.

In addition to the information above, you may neéeduse books, the internet or other
resources to help you answer these questions.

4.1.1 The carbon cycle above shows that plare€Q@ for photosynthesis. When plants
and animals die, what happens to the carbon? (6)
Photosynthesis is the making of food (glucose) using water, carbon dioxide,
chlorophyll and sunlight it releases oxygen
Respiration is the process whereby an organism mak energy from food
and releases carbon dioxide and water it uses oxygen
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4.1.2 As shown in the figure above, animals easgraVhat process changes the food

into CG? 3
Respiration
4.1.3 Another source of C&shown in the diagram is the combustion (burninfig)vood
to heat the home. Using the knowledge you haveegdirom this CTA list 2 other
sources of combustion you can think of. (2)
1. Burning of coal
2. Veld fires
3. Braais
4. Burning garden refuse
5. Smoking cigarettes
6. Burning the fuel in a vehicle engine (any 2)
4.1.4 Carbon dioxide is one of the ‘greenhouse gjag®t is responsible for 'global
warming'. Using your answer to question 4.1.3, wiscthe ways in which you
think the South African Government could help teyant global warming. (20)
Use the rubric below to guide your response todhisstion:
Levels of Performance
Ass_ess_ment 1 > 3 4
Criteria
Number of One Two Three Four
appropriate ways
to prevent global
warming discussed
1 mark 2 marks 3 marks 4 marks
Discussion Discussion is Discussion is Discussion is Clear, logical
superficial and |lacking in detail |thorough but and thorough
muddled but is sensible |lacks logic or discussion
clarity
2 marks 4 marks 6 marks 8 marks

Example of a

good answer:

Prevention of global warming:
() Reduce emissions from factories/ industry
Discussion — SA Government should increase the &s for
industries not conforming

(ii)

homes)
Discussion — Local authorities should ban domestiaes totally

(iii)

Reduce unnatural veld fires

Reduce smoke from domestic heating (fires inre-places in

Discussion — fine heavily, people who start veldrés on purpose

(iv)

Reduce exhaust emissions

Discussion — fine heavily, vehicle owners of veles emitting

excessive smoke

[21]
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TASK 5 Cellular Respiration Investigation

Some Grade 9 learners wanted to find out whatgygsven off during respiration. They set
up their experiment as shown in the diagram below.

A B
o string sellotaped
cling flmon ——— — to outside of bottle
top to seal
wet cotton wool
— and germinating
_ _ seeds
netting—it _— /
can be the wet cotton wool
kind used to and dead seeds
make bags to
hold
vegetables
lime water at
bottom of bottle
Activity 5.1

Questions 5.1.1 — 5.1.4 will be marked by the ethrca
Answer the following questions:

5.1.1 Apparatus A is thexperiment and Apparatus B is theontrol. Look carefully at
the diagram and then describe ONE way in which Ampa A differs from
Apparatus B. (2)
A has germinating (live) seeds B has dead seeds

5.1.2 Lime water is made from dissolving calciaride or calcium hydroxide in water.
It is a clear (colourless) solution. Carbon dioxidacts with clear lime water,
insoluble calcium carbonate. This turns lime wa@ution milky (white). Predict
the colour of the lime water in Apparatus B at éimel of the experiment and give a
reason for your answer. 3)
Clear/colourless
No CO, has been respired (released)

5.1.3 What colour will the lime water be in Apptaus A at the end of the experiment? (1)
Milky/white
5.1.4 Write out a conclusion for this experiment. (2)

CO, s given off during respiration

[8]
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TASK 6 Alternative Energy Sources

Introduction

Fossilised carbon, in the form of crude oil andlcpeoduces (indirectly or directly), most of the
energy required by humans. For example most oftSAfrica’s electricity power stations are
coal-fired. The world crude oil and coal reserval, wooner or later, run out because we are
using these reserves too fast.

There are a number of alternative energy sourcasdte being used in various countries to
assist with the global energy problem.

See table below.
The table below compares alternatives.

Table showing some alternative energy sources

Solar (Thermal) Hydroelectric Wind
Capital Costs Large Enormous Moderate
Operating Costs Moderate Negligible Small
Efficiency (%) 15 80 42
Costs (per kWh) 25 cents 4 cents 4,5 cents
Unit Capacity (MW) | 1000 2000 — 6000 Highly Variabl

[Source: sttp://zebu.uoregon.edu/1996/ph162/review.Bml

Activity 6.1

This activity will be assessed by your educator.
Instructions

6.1.1 Study the above table and decide whichrative energy is most cost efficient. Write
about three paragraphs (half a pagelpexng why you chose this energy source over
the other two.

(12)

Example:

Hydroelectric is the most cost efficient. It has smller operating costs, and the lowest cost

per kWh. However it has a large capital cost, but wer time these will be made up for by

the high efficiency of the system. Although wind iglso good, it is less reliable and efficient
and costs slightly more per kwWh.

Learners may identify wind or solar energy as morecost efficient. They must justify the
choice in terms of its strength (e.g. lower capitatost) and state that this will overcome its
weakness (e.g. efficiency).
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Marking Grid
Activity 6.1.1
Criteria/ 0 1 2 3 4
Marks
Making a No decision Decision Undecided/ Decision Clear decision
decision made inconsistent decision has | consistent made and
with argument | some with argument | consistent
consistency with argument
with argument
Substantiation | No reference | Reference to 1| Clear Clearly shows | Reference to 2
(thoroughness)| to other or 2 sources, | referenceto 1 | why one other sources
choices but reason for | other source | source is showing, why
final choice with good better than the | the chosen
unclear reasons others source is the
most cost
effective
Relevance Nothing Digressionto | About 1/3 of Most of what | Everything
relevant the extent what is written | is written is written is
where the is irrelevant irrelevant relevant
guestion is
almost ignored
(about 2/3 of
what is written
is irrelevant)
Activity 6.2

This activity will be assessed by the educator.

South Africa uses three alternative energy sou(sekar, hydroelectric and wind), to some

extent.

6.2.1 Which one is the MOST used in South Africa?
Hydroelectric

(1)

6.2.2 Where are the power stations for the ensmyce mentioned in 6.2.1 located?
Name the places.

Gariep  Vanderkloof

(2)

[15]
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TASK 7 Energy transferred from a burning substanceto heat water

NOTE TO EDUCATORS

1. If learners use paper, they must burn quitergelamount, e.g. two or three pages from a
newspaper — even if they first burn one and theit lagrns out immediately place the next
sheet in position.

2. If learners use wood, they must choose sometheigs easy to ignite, e.g. a tomato box.

This activity will be assessed by the educator.

Introduction

In this experiment you are going to measure theggneansferred from a burning substance to
water, while heating up the water. You will cakel the theoretical amount of energy that is
released, from the reaction, and calculate hoveiefft your heating process is. You will then
compare your figure to a general value for the eosion of coal to electricity in a power
station.

Work in Groups

Activity 7.1

Aim: To measure the efficiency of energy transferredindgucombustion.

Apparatus: Fuel; container for fuel; beaker for water; tripahd gauze for beaker;
thermometer.

Step 1

With the aid of your teacher select a suitable foelthis experiment (wood, candles or paper
may be suitable.)

Measure the mass of your fuel

[If your fuel is a hydrocarbon -wpod, candles paper), it should release about 45 kJ per gtam
of fuel.]

Mass of fuel

Energy released (Calculate using the mass of fuel used and enslgased by the
fuel).

® This calculation is based upon the complete cotidusf octane, with figures supplied from ‘Chenhigainciples'
Dickerson, Gray, Darensbourg & Darensbourg
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Step 2

Now set up your equipment in a manner like this:

thermometer

container for water

container for fuel

Accurately measure the volume of water in the beake

Note the initial temperature of water

Step 3
Next light the fuel and measure the highest tentpegaf the water.

Record the highest temperature.
Calculate the energy transferred to the water ugiadollowing:
Energy (in J) = volume of water (in nil)temperature change (in °C},2 kJ.°C ™t

You can now calculate the efficiency of your enetrgysfer:

Efficiency =_energy to watef 100
energy released 1

Comment on your result.

You may be interested to know that in a power @tatinly about 40% of the energy is released
by burning coal is converted to electrical energy.

Educator Guide

Learners' comments should include reference to anyery high (e.g. >100%) or very low
result (<10%). They should also compare it to the@% quoted.
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Comment on your experiment under the headings:racguof data, overall result,
conclusion, weaknesses in method and suggestedvempents.

Accuracy of data:

Overall result:

Conclusion:

Weaknesses/shortcomings in method:

Suggested improvements:
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Your experiment will be marked using the scorinigritiattached.
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Levels of performance

Criteria 1 2 3 4
Laboratory Learners Learners worked Class time used 1. Best use of class time.
performance | struggled to do diligently, but well. Some 2. All measurements

the practical and required a lot of assistance was were accurately made
did not succeed assistance to use required to setup | 3. The equipment was
to take sufficient the equipment and | the apparatus properly set up
measurements obtain the correct correctly and cleared away as
results/ working obtain correct required
independently, the | readings 4. Worked diligently
learners took some 5. Worked independently
measurements
correctly
1 mark 3 marks 4 marks 5 marks
Calculations | Calculations Most calculations Minor All performed correctly
were incomplete used the correct arithmetical with appropriate units
method, but had errors or units
several missing
arithmetical errors
Or units missing
1 mark 3 marks 4 marks 5 marks
Comment on | Showed a lack of | Failed to make the | Made a Insightful comment
results understanding comparison, but meaningful comparing the obtained
still made a good comment or result to a power station
comment comparison, and
OR mentioned the
weak comment but | other
good comparison
1 mark 3 marks 4 marks 5 marks
Comment on | Attempted, but Only made Only made Pointed out several
experiment only made meaningful meaningful weaknesses and strengths
unrealistic statements for 1 of | statements for 2 in the experiment and
comments the three areas of the three areas | suggested realistic
improvements
1 mark 3 marks 4 marks 5 marks

[20]

Total: 150 marks
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Appendix 1 Coal mines in South Afric&

Makhado

6 Coal book
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Appendix 2 Power stations in South Africd

7

<www.ises.org/sepconew/Pages/CountryCaseStudySAgimirefurl=http://www.ises.org/sepconew/Pages/Coun
ryCaseStudySA/2.html&h=487&w=688&sz=255&hl=en&stali &tbnid=R9iyJpNtzXCg4M:&tbnh=98&tbnw=13
9&prev=/images%3Fq%3Dpower%2Bstations%2Bsouth% &6269bv%3D2%26h1%3Den%26sa%3DG




