
SATIS No.1009 Trees as Structures

Trees as structures

Teachers' notes i

Contents: Reading, questions, data analysis and practical work about trees as physical structures.

Time: 2 to 4 periods, depending on the time spent doing experimental work.

Intended use: GCSE Physics, Technology, and Science courses. Links with work on forces and elasticity.

Aims:

• To complement work on forces and elasticity

• To encourage an awareness of trees with their natural and commercial importance

• To provide opportunities to practise the skills involved in plotting and interpreting graphs

• To provide opportunities to use practical skills to investigate the properties of wood.

Requirements: Students' worksheets No.1009, graph paper and the apparatus for the investigations listed
below ..

Author: Anabel Curry

The unit views trees as systems for harnessing solar energy and considers their strategies for doing so. It also
considers the importance of trees as a resource.

There are two experimental investigations. The first one is relatively quick and simple. The second is open-ended
and proved popular in trials.

Part 1 Structures for harnessing the sun's energy

Notes on selected questions

Q.l This activity gives the students practice in drawing to scale.

Q.4 Students will probably be able to apply intuitive notions of wind loading (wind resistance), centre of
gravity and turning moment.

Q.5 The cherry has a higher centre of gravity and needs to be more strongly anchored by its root system.

Q.6 The result of ploning the data on height and girth of trees is shown on page iv. The pattern is that the
deciduous trees with large canopies fall on the lower right-hand side. They experience a larger wind loading and
tend to have a large girth for their height. The evergreen (coniferous) trees tend to be taller for their girth and fall
on the upper left-hand side of the paper. Many conifers grow in regions where snow loading would snap branches
if the trees were not conical in form. Note that the examples have been selected from common trees to exemplify
the pattern. Deciduous trees with less dense canopies (such as ash or birch) lie closer to the· conifers.

The ratio of elasticity of the wood to its density is also an important factor in determining the safe height of a tall
structure. It gives a measure of the energy that can be stored per kilogram when the material is stressed.

(height)3 is proportional to (modulus of elasticity)X (diameter)2
(density)
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force of the wind

If time permits students might go outside and measure the heights and girths of mature trees in the school
grounds, to add to the data in the table.

Q.8 Half the world's timber is burnt for fuel, but this tends to be in the developing nations. Methanol can be
used as a fuel and is produced from wood, but the low efficiency of the process gives no overall energy yield.
Timber as a material resource is used in buildings. (Its structural properties rival those of steel.) Pulped wood is
used for paper making, manufacture of viscose fabrics, cellophane, etc. Turpentine, natural rubber and even
maple syrup are obtained from tapping the sap of trees.

Part 2 Investigating the design of trees

Requirements for investigation A

Wooden dowelling about 50cm long and 8 mm in diameter
1 kg mass in
2 stands with bosses and clamps tension ~:e:~~~ws
ruler direction of the
sharp knife or saw to cut a notch internal resistive
pencil sharpener to give a pointed end to the dowelling forces)

The concepts of force and moment are essential to an understanding of how structures resist deformation and
failure.

The experimental instructions ignore the slight reduction in perpendicular distance from the support to the
weight as the deflection increases. Sharpening the end of the dowelling produces a useful pointer.

The bending moment applied by the wind increases rapidly as the tree gets taller.

When a tree bends in the wind, it experiences both tensile and compressive forces. A tree which is exposed to a
prevailing wind lays down special tension or compression wood in response.

Specimen results:

length/cm I

deflection/ mm

10 15 20 25 30 35 40

2.5 16 14 23 36 53 76

These results are plotted on the graph shown on page iv.

Requirements for investigation B

4 or 5 pieces of dowelling with diameters in the range 5 - 12 mm
slotted masses, 10 X 100 g
2 stands with bosses and clamps
ruler
sharp knife or saw

The dowelling must be of circular cross section (because cross-sectional shape affects the stiffness - try bending
a ruler). With four or five different samples, students should be able to obtain a curve relating diameter to
deflection.
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Specimen results:

Length: 20cm
Load: 0.50 kg

Teachers' notes iii

diameter / mm

cross-sectional area/mm2

deflection/ mm

5 6.15 8 10.15

20 30 50 80

28 15 6 5

These results are plotted on the graph shown on page iv.
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Plot of height against girth for trees (Question 6, page 2)

height/m

Douglas fir

Teachers' notes iv
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TREES AS STRUCTURES
Part 1 Structures for harnessing the
sun's energy
The largest organisms that have ever existed are not elephants,
whales or dinosaurs. They are trees.

Being big is a biological problem. Large organisms need more
energy to survive. On land they have to be supported by very
strong structures.

But being big can have benefits too. Size can help in the struggle
for survival. Plants live and grow using energy from the sun. This
is called photosynthesis. Tall trees capture the light before it
reaches smaller plants growing in their shade.

Deciduous and evergreen trees have different strategies for
harnessing the sunshine.

Question

1 How big can they grow?
Man (approximate
height) 2 m
Elephant (height) 4 m
Blue whale (length)
(the largest mammal) 30m
Diplodocus (the longest
dinosaur) 30 m
Giant Sequoia tree 110m

Use a scale of 1em to
represent 10 m. Draw and
label lines' to represent the
height or length of these
organisms (Scale 1:1000)

1

a spruce shoot
with many leaves

oak (deciduous)

Figure 1 Deciduous and evergreen trees

In Britain deciduous trees lose their leaves in winter. They have to
collect as much of the summer sunshine as possible. Their leaves
have a large surface area. In windy weather, such trees suffer
what engineers call a large wind loading. Their large leaves have a
high wind resistance. A deciduous tree needs a strong trunk and
branches together with well-anchored root systems so that it does
not blow over in high winds.

Evergreen trees photo synthesise all year round. Their leaves are
usually smaller and give less resistance to the wind, but they have
to be able to survive storms in winter.

wind
~

Figure 2 Tree shapes Figure 3 Cheny and cypress trees

Questions

2 What is the strong structure
which supports each of these
large living things:
(a) a giraffe
(b) an oak tree

3 (a) Why do plants need
sunlight?

(b) Why do deciduous trees
only grow during the
summer?

4 Look at Figure 2. Which
shape of tree is more likely to
topple over in the wind?

5 Which garden trees need to be
anchored more strongly by
their roots: deciduous trees
like chemes or evergreens like
cypresses?
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The figures in the table below compare the height and girth of
evergreen and deciduous trees. The girth of a tree is the
circumference of its trunk.

Table 1

Species of tree Deciduous or Height Girth
evergreen (inm) (inm)

Beech deciduous 40 6
Douglas fir evergreen 55 5
English elm deciduous 36 7
English oak deciduous 37 10
Horse chestnut deciduous 38 6
Norway spruce evergreen 43 4
Scots pine evergreen 35 5
Sitka spruce evergreen 53 7

girthcl)
•....-..A!J(lJ\l,.. .•._..

height
in metres Figure 4

2

Figure 5

The tallest trees in the world are evergreens. The giant sequoias in
California have reached a height of 110 metres. The oldest have
been growing for 4000 years.

Deciquous trees are not so big. The tallest deciduous trees reach a
maximum height of 60 metres.

Trees still dominate the landscape in many parts of the world.
They provide us with a versatile building material as well as a
renewable source. of fuel. Many of Britain's native forests were
felled for firewood, for building homes and ships, and to make
charcoal for industry. This process continues in some parts of the
world.

Now answer questions 6 to 8.

KEY: X evergreen 0 deciduous
girth in metres

Questions
6 (a) Plot height (y axis)

against girth (x axis) for
each tree in Table 1. Use
the axes shown in Figure
5. Use crosses (X) toplot
the values for evergreen
trees and dots (0)for
deciduous ones.

(b) Can you see any patterns
when you look at the
points you have plotted?
Can you suggest reasons
for any patterns you may
have noticed?

7 How many trees can you see
if you look out of the
windows of the room you are
in? How many different types
of tree can you see?

8 How much do you depend on
the wood from trees?Do you
use wood as a fuel? Do you
use things made from wood?
How much wood is there in
your home and what is it used
for?
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Part 2 Investigating the design of trees
You can study some of the factors affecting the design of trees
with these investigations.

The structure of a tree must support its own weight. It must also
resist the turning force of the wind. Increasing height increases
the wind's turning moment. So higher trees tend to bend more.

Investigation A How does the height of a tree affect
how much the wind bends it?

Assume that the wind produces a force acting near the top of
th~ tree. With ordinary apparatus, it is easier to experiment
with the 'tree' on its side and hang weights on it to simulate the
force of the wind.

You can use a length of wooden dowelling as your 'tree trunk'.
Vary the height of the 'tree' by clamping the dowelling in
different places.

Method

Start by using an arrangement similar to that in Figure 7. You
can make your own improvements later.

Make a small notch in a wooden rod about 4 cm from one end.
This will stop the mass sliding off the end.

Clamp the dowel horizontally at a point 10 cm from the notch.

Try hanging a 1kg mass from the notch. Remember that the
pull of the Earth on 1kilogram is 10newtons (N). This will only
bend the rod slightly. Decide how you can measure the
deflection of the rod as accurately as possible. Change your
apparatus if you find it necessary to get better results.

Obtain a set of values for the deflection of the rod for lengths
between 10 cm and 40 cm.

Investigation B How does the girth of a tree affect how
much the wind bends it?

Use pieces of dowelling of different diameters, a set of slotted
masses (10 X 100g) and any other laboratory apparatus you
need.

Method

Use a similar method to that used in investigation A. Beware!
Thin dowelling will break if you hang too large a mass on it.

distance
I
I
I

bending moment
= FORCE X DISTANCE

Figure 6

scale

dowel

stand

Figure 7

Question

9 (a) Plot a graph of the
deflection (y axis) against
the length of rod (x axis).

(b) The results should show
that there is a pattern but
it is not a simple one.
What does the graph tell
you?

Question

10 What patterns can you find in
your results ?

3
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Contents: Opinion survey concerning the feasibility and desirability of a number of suggested scientific
and technological developments.

Time: 1 period (more if follow-up work is undertaken).

Intended use: Could be used in conjunction with a range of scientific and general courses. May be
particularly appropriate for use at the end of a course of study which has included a number of SATIS
units.

Aims:

• To help students assess their own awareness and knowledge of developments in science and
technology

• To increase awareness of the power and limitations of science and technology for solving problems

• To develop awareness that scientific and technological innovations can have both beneficial and
detrimental results for society

• To encourage students to express their opinions, and listen to the opinions of others.

Requirements Students' worksheets No.lOlO

Author: Jim Teasdale

Suggested use

There are several ways to use the unit. One possibility might be:

1 Introduce the unit and explain the activity
2 Give each student the list of suggestions and an answer grid
3 Get them to complete the answer grid, working individually
4 After completion, ask them to compare their answers with other students, working in small groups and

discussing any differences.
5 Finally, have a plenary discussion involving the whole class and focusing on any especially controversial

points.

Students need not work through all the suggestions. The teacher could choose a selection for them to do. It
may help to take the suggestions in batches, working on a small number at a time.

Further activities

1 The list of suggestions can be extended (or completely replaced) by the teacher's own suggestions, or
those of students.

2 The responses could be analysed by groups, to examine whether they vary significantly, for example:
(a) betweeen boys and girls
(b) between age groups
(c) between teachers and students
(d) according to subject options (for example, whether students have opted to study science subjects)



SATIS No.tOtOCan it be done? Should it be done?

CAN IT BE DONE? SHOULD IT
BE DONE?

Science and technology can solve many of our problems, but not
all of them. Sometimes we make a scientific or technological
discovery, then decide we would have been better offwithout it.

In this unit you will look at a number of suggested scientific or
technological developments. For each one, give your opinion on
each of the following: .

A Is it possible?

Is the suggestion:
1 possible in everyday life
2 possible in the laboratory
3 possible in theory
4 impossible

B How sure are you of your answer to A?

Are you:
1 certain
2 fairly sure
3 unsure
4 .blind guess

C Is it desirable?

Do you believe:
1 this suggestion should be put into practice
2 it depends on the balance of advantages and disadvantages
3 this suggestion should not be put into practice

(If you have decided the suggestion is impossible, leave C
unanswered. )

Put your responses to. the suggestions on the answer grid
provided.

When you have finished, compare your responses with those of
other students. Discuss any differences.

t
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Here is the list of suggestions. Can these things be done? Should they be done?

1 Making food from waste plastic

2 Making electricity directly from sunlight

3 Using non-pedigree cows to produce pedigree calves

4 Powering a car by sunlight

5 Producing a chemical which allows you to drink as much as you like without getting a hangover

6 Producing a chemical which stops the police detecting alcohol on your breath

7 Using radiation to sterilize food to stop it going off

8 Freezing a person's body·so they can be kept alive in cold storage
9 Making an artifical heart

10 Making a medicine that will cure all forms of cancer

11 Making a car engine that will use water as a fuel

12 Heating homes using waste heat from power stations

13 Replacing all Britain's nuclear power stations by tidal power stations

14 Putting a chemical into the drinking water that will stop people wanting to smoke cigarettes
15 Recycling 80 per cent of all glass containers

16 Recycling 90 per cent of all the aluminium we use

17 Producing a completely safe insecticide

18 Making a synthetic fibre that has exactly the same properties as wool
19 Making artificial eyes for blind people

20 Building a bridge between Britain and America

2

21 Building a car in which you could survive a head-on collision at 100 mph
22 Replacing doctors with computers

23 Extracting minerals without causing damage to the environment

24 Producing a chemical which could be added to sweets so they do not cause tooth decay

25 Building a defensivesystem whichwould destroy all incoming nuclear weapons before they couldhit Britain

26 Running a car factory with no humans at all, just robots

27 Feeding the world's population on plant products alone, using no food produced by animals

28 Making a refrigerator that will work where there is no electricity

29 Using bacteria to get metals from ores

30 Growing bananas on a large scale in Britain
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31 Making a medicine that stops people feeling depressed, without any side-effects

32 Predicting when a volcano will erupt

33 Cutting down people's average dose of low-level radiation by half

34 Providing mains household electricity without any danger of electrocution

35 Finding a cure for AIDS

36 Preventing acid rain

37 Disposing of nuclear was~ein space

38 Choosing the sex of a baby

39 Performing a brain transplant operation

40 Treating the waste from chemical factories to remove all poisonous chemicals

41 Making computers which are more intelligent than humans

42 Using nuclear fusion to produce practically unlimited energy supplies

3
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Can it be done? Should it be done?
Put a tick in the appropriate column

Answer grid

Suggestion A Is it possible? B How sure are you of A? C Is it desirable?
1 2 3 4 1 2 3 4 Yes Depends No

1
2.
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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Index to SATIS 1 to SATIS 10 i

This index includes, in a single list, references to science syllabus topics (eg acceleration, acids), to social and technological topics (eg
advertising, agriculture) and to types of activity (eg data analysis, discussion).

Entries give unit and page numbers (eg 801/1). A list of unit titles can be found at the front of this book.

Where the reference is to the whole unit, the number is given in italics (eg 901).

References to the Teachers' Notes are in small roman numerals as in the units (eg 809/ii). In a few units the Teachers' Notes only
cover one unnumbered page. These pages are indexed as 't' (eg 1010/t).

absorbency 910/ii,2,4

acceleration and deceleration 504/3-4

acids and bases 505/6, 709/ii,1-2,4

acid rain 101/1, 109/EB3.l, 202/4,308/1,801/2, 807/8,
808/EB4, 902

adrenalin 806/3

advertising, science used in 607 /2

agriculture, see fanning

AIDS (Acquired Immune Deficiency Syndrome) 503/B8, 909
air

gases made from 408
pollution 109/EB3, 202/4, 301,308/1, 902/i-ii, GBl-2,

EB1, EB3, EB4; see also sulphur dioxide
radiation from 807/ii,iii,1,4
resistance and movement of balls 809/4
traffic noise 407/ii,3,4,5,6
travel risk 508/ii,7

alcohol
and beer brewing 710/1
drinking 203, 802/ii,2
as fuel 201/3, 203/2,3, 308/5
industrial 203/3

allotropy of sulphur 101
alkanes 205/2

aluminium 103/2, 310,604/2,3,4,6, 1001/2, 1006/4

Alzheimer's disease 1005/ii,3

ammonia
development of large-scale manufacture of 810/i,2- 3
used in making explosives 207/1
used in making fertilizers 207/1-2,505/2,3,6

anaerobic respiration (digestion) 107/3, 201/4

animals
artificial insemination and embryo implantation 206/ii,5
nutrition and trace elements 110/t,3-4
use of in research 305/t,2,4, 709/ii
and vegetarianism 707/2,6
see also Borneo, food chains

anions and cations, tests for 706/6-8

anorexia nervosa 1005/2

antibodies 609
and HIV 909/Factsheets 2
monoclonal 609/i-ii,1,3-6

antigens 609/1-2

'apparent weight' 705/ii,4,5

appropriate technology 709/4-5

argon 408/i,2,3,4,5, 704/3

arsenic compounds 805/2-3

arteriosclerosis 707/1

arthritis, testing a homoeopathic medicine for 509/2-4

artificial limbs 707

asbestos, risk of exposure to 508/4, 1002/GB2

astrology 907

atomic structure 109/ G B1,T.

azo dyes 805/2,3

babies, intensive care facilities, cost to NHS 503/B5

Badische Anilin and Soda-Fabrik (BASF) 810/1

balls, properties, bounce, flight of 809
banks, use of IT 905/2

batteries 202/2-5, 603/i, 707/i,5; see also dry cells

beer brewing 710/1-2

Bell, Alexander Graham 306/ii,1

bilharzia (schistosomiasis, 'snail fever')
developing a medicine for 305
incidence, cause, effects, control of 304

biogas 107/3, 201/i,4-5, 308/5
digestor 107/3, 210/ii,4,6

biomass, energy from 107/3, 201,308/5
biotechnology 710

detailed examples of
biomass energy 201
extracting copper from copper ores 710/6
making interferon 710/8
microbes making human insulin 309/3-4, 710/4
producing a medicine to control bilharzia 305/5
producing myco-protein 102
producing Pruteen 710/5
production of monoclonal antibodies 609/3-6

bleach 307/2,3,4,5, 904
blindness 406
blood

circulation of 603/2-3, 802/1,2,3, 806/3
transfusions and HIV 909/Factsheets 3,4

body
defence system 909/Factsheets 1-2
effects of stress 806/1,3,4,5
temperature 802,806/3

Borneo, DDT and ecology in 402/4-5
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Bosch, Carl 810

Bougainville 1001/2-3

bottle banks 410/3

brain damage 1005/i, 1007/2

Brazil, growing energy crops 201/3, 308/5

breathing 508/3-4, 806/3,5

bricks 1006/2,3,7,8

bridges 501
building materials 101,501/6, 1006

Building Regulations 1006/ii,8

calcium carbonate 410/2, 602

cancer
causes 1002/GB2
definition 901/1-2, 1002/GBI
and dietary fibre 108/2,5-6, 703/2
and exposure to asbestos 508/4, 1002/GB2
incidence 901/ii
and Lin Xian case study 901/3-5
monoclonal antibodies in diagnosis and treatment of 609/6
and radiation

caused by 109/GBl, 508/5, 608/B3, 807/iii-iv,7,8,
1002/GB2

treatment by 204/5, 509/i, 1002/GB1
research 206/5, 901/ii,2,3-5
and side effects of medicines 508/3
and smoking 508/3, 901/i, 1002/GB2
treatment with interferon 710/8

carbonates, reaction with acids 709
carbon compounds 305/2-3, 502, 510, 1004/iii,2

carbon dioxide, monitoring in greenhouse 906/i,3

carbon monoxide and air pollution 310/1,2

carcinogen 901/ii,2,4, 1002/GB2

cars
and air pollution 202/4, 301/1
alternative fuels for 201/3,4, 308/5
and braking 504/3
and drinking and driving 203/5-7
and rusting 103/1,5,205/3
and safety factors 504
and seat belts 504/5-6
andtyres 504/3

see also electric vehicles, motor oil, road, vehicles

catalytic convertors 902/EB2

cataracts 40.6/2,3-4 .

cavity walls 1006/i,2,7

cell division 901/1,2, 1002/GBI

cellulose
in clothing fibres 405/Factsheets 2,3
in disposable nappies 910/2

Central Electricity Generating Board 902/EB 1

Channel Tunnel 605
debate on plan 6q5/7

chemicals
coal as source of808/EB3.l,EB4
manufacture at high pressure 810
storage 1003/i-ii,3,4, Information Sheet
warfare 207/2-3,4

ii

chemotherapy 805

Chernobyl 508/i-ii,5-6, 807/iii,6

China
and biogas production 107/3,201/4
and 'micro-hydro' projects 409/iii
see also Lin Xian

chloride 307/1-2,3,4,5

chromium 604/2,3,4

chromosomes 309/2-3,710/3

cistern, toilet 803/5-6

civil defence and survival of a nuclear attack 608/GB2,B2,B5

clothing fibres 405

coal
and air pollution 109/EB3, 301/1, 902/GB1,EB1,EB3
cost of 403/3
demand estimate 808/EB3.2
in electricity generation 109/EB4.l, 403/4,5
estimated liftime 109/EB4.2
-fired power stations 109/EB3, EB4.2, 403/4, 601/3
major users of 403/5
mining 109/EB3.2, 502
non-renewable energy source 107/1,308/3
as source of chemicals 808/EB3.l,EB4
see also acid rain, fossil fuels, sulphur dioxide

combined heat and power (CHP) 908
communications technology 306,905/1,2

computers
and 'artificial intelligence' 507/ii,4, 610/5
controlling conditions in greenhouse 906/2,3-4
controlling robots 610/2-3
and impact on jobs 507, 905/2,3
in IT 905/1,2

concrete 101,501/6,604/6, 1006/2,3,6,7

conservation
and effects of industry 602/B5,B7
of energy 109/EB4.2

and house design 106, 1006/2,3,4,7-8
and hydroelectric power project 409/iii,EBl.l,EB2.l,EB3
by recycling 310/1,2, 410/ii,iii,2-3

consumer awareness
and advertising, use of science in 607 /2
in comparing anti-acids 709/1-3
and fluoridation of water supplies 401/3-5
and food

labelling and additives 104
prices 208

cooking 303
microwave 303/4
recipes illustrating physics in 303/2-5

copper 306/1-2,4, 604/2,3,4,6, 710/6-7, 1001/2-3

corrosion
and acid rain 902/GB2
control of 103, 205/3, 702/2,3

cracking, to make ethene 105

data analysis/handling exercises
on air pollution 301
on balls 809/2,3,4
on Britain's energy sources 403
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on combined heat and power (CHP)
and district heating (DH) 908/2,4-5

on death of fish in a river 801/2-6
on diet and dental decay 606
on dietary fibre and disease 108/5-6
on economies of scale in ethene production 105
on estimating radiation dose 807 /3-6
on industrial gases 408
on metallic resources 604
on risks 508
on structure of trees 1009/2,3

Davies, P.]. 803/5

da Vinci, Leonardo 209/2

DDT 210/1, 402,406/3
decibel 407/ii,2

decision-making exercises see problem-solving

dental surveys
and fluoridation 401/2-3
of Tristan da Cunha 606

developing countries
diet in 108/1,5-6
disease in 304, 305, 406/i-ii,2-4, 708/i
and energy sources 201/1,2, 808/EB4
and fertilizer manufacture 505/i
food production in 208/ii,3
and mineral resources 604/ii,4
and technology 404, 708
and telecommunications 306/5
and water supplies 708/i,1-4,5

diabetes 108/2, 302/GB2, 309/1-2,3-4,406/2

diet
and disease 102/4, 108/1,2,5-6, 309/1, 406/ii, 901/3,4
fibre in 102/4, 108,703/2,3, 1002/GB2
and teeth decay 401/4, 606
trace elements in 110/3
in treatment of

diabetes 309/1
kidney failure 302/EB1.2

vegetarian 703/1,2-3,5
see also food additives, nutrition

diffusion 308/1-2

digestion 108/1, 203/4, 703/2-3, 802/ii, 901/4

disabled, problems of302/EB1.2, 406/i,1, 707/i,2,6

discharge lights 704/2,4-5

discussion exercises
on acid rain 902
on AIDS 909/i,3
on fluoridation of water supplies 401/5
on impact of information technology (IT) 905/3
on nuclear fusion 808
on nuclear power 109
on treatment of kidney failure 302
see also problem-solving/ decision-making exercises, role-

play/simulation exercises

discussion questions
on acid rain 902/ii,CB
on appropriate technology 708/5
on artificial limbs 707/6
on basic and advanced technology 404/4
on blindness 406/4
on bridges 501/ii
on computers and jobs 507/4
on control of bilharzia 304/5

iii

on development and testing of pharmaceuticals 305/4-6
on economics of food supply 208/3
on economies of scale 105/5-6
on electric vehicles 202/4-5
on food additives 104/3
on Fritz Haber's life 207/4
on genetic engineering 309/4
on heart pacemakers and heart disease 603/5
on homoeopathy 509/4
on mental illness 1005/1,6
on recycling 310/3
on replacement surgery 506/4
on risks 508/7
on robots 610/6
on rusting 103/5
on technological innovation 306/5
on test-tube babies 206/5
on use of insecticides 402/5-6
on vegetarianism 703/6

disease
body's defence against 600/1-3, 909/Factsheets 1-2
caused by parasite 304, 305,406/ii,3
and development of chemotherapy 805/1,2-3
diagnosis 603/4, 609/5,6, 905/2
and diet 108/1,2,5-6, 309/1, 406/ii, 901/3,4
and drinking alcohol 203/4-5,7
of old age 406/2,3, 503/B6, 509/2, 707/1, 802/ii,3,

1005/ii,3
and poor sanitation 803/2
treatment of204/i,ii,4-6, 302,406/2-4, 506,509,603/1-4,

609/4,6, 805/3,4
tropical 304,406/i-ii,2-3

see also AIDS, arthritis, bilharzia, blindness, cancer,diabetes, eye,
heart, hypothermia, liver, kidney, malaria, mental illness

disposable nappies, design and manufacture 910
district heating (DH) 908/ii,3,4-5

DNA 309/2-3, 710/3,4

Domagk, Gerhard 805/3

drinking and driving 203/5-7

drug
abuse and AIDS 909/3, Factsheets 4,5
dependence unit, cost to NHS 503/B4

dry cells
different kinds 706/i-ii,1- 5
investigation of a zinc-carbon cell (Leclanche cell)
706/iii,6-8
rechargeable 706/2,5
uses of 706/2,3,4,5

see also batteries

dyes
development of synthetic 510,805/1
natural 510/1-2
and study of bacteria 805/1,2

ear, human, and noise 407/i,2-4

ecology
and disease control 304/4,5, 402
and effect of dam construction on environment, 409 /EB3.l
of food production 703/i,3,4
of pest control 210

efficiency of energy conversion
in electricity generation 308/3, 403/4
in electric lights 704/2
in road vehicles 202/3



Index

Ehrlich, Paul 805/1,2

'Ehrlich 606' (Salvarsan) discovery of805/3

electric
current 1008/1,2-3
fuse 1007/ii,3
lights 704
shocks 1007/ii,2,5, 1008/ii,2
vehicles 202, 706/5

electricity
and body resistance 1007/i,1-2
cost 403/ii,3,4, 701/1-2,1,2,3, 704/5
generation 403/4, 601

by different methods 107/1-3, 109/EB4.1, 601
environmental problems and risks of 109/EB2.1, EB3,
308/1, 409, 508/i-ii,5-6, 808/EB4, 902/ii, GBl-2, EB1,
EB3

major users 403/5
meters 701/i,1- 2
power stations

coal-fired 109/EB3,EB4.2, 403/4, 601/3,5
efficiency 908/1,2
hydroelectric 601/3,4,5
nuclear 109,601/2,5, 808/1
oil-fired 601/3,5
pumped-storage schemes 601/4,5
see also combined heat and power

supply 601
used by different appliances 701/i,ii,4-5
use in home 403/5, 701,704/i,1-2,4,5

see also electric shocks, electric vehicles, electrolysis,
hydroelectricity, voltage

electrocardiogram (EeG) 603/4

electrochemical cells see dry cells

electrolysis 307/1-2, 310/ii,3

electronic pulsing circuit 603/i,4

electronics manufacture, and problem of electrostatics 804/1,3,4

electrostatics, problems in industry 804

energy
and car safety 504/5-6
alternative sources 107, 109/EB4.2, 308/3-5
from biomass 107/3, 201, 308/5
Britain's sources of 109/EB4, 403
conservation 109/EB4.2, 308/3

and house design 106, 1006/2,3,4,7-8
conversion 504/5-6, 704/2,5, 705/2-5
costs 403/2-3
crops 107/3, 201/i-ii,3, 308/5
major users of 403/5
needs of vehicles 202/1
renewable sources of 107,201,308/3-4,808/1,3.1, 902/EB3
spreading out of 308/2-3,5 403/4
use in the home 403/2,5, 701/ii,2-5
world resources and likely demand 808/EB3.1,3.2

see also coal, combined heat and power (CHP), fossil fuels, gas,
geothermal, nuclear fusion, nuclear power, oil,

photosynthesis,
solar power, tidal power, wave power, wind power

entropy 308/t

envelopes, sound 903/iii-iv,5

environment
and development of coal mine 502/B 1-B2
effects of Channel Tunnel terminals on 605/6
effects of industry on 105/5-6, 602
impact of hydroelectric power projects on 409

iv

and use of fertilizers 505/5
see also acid rain, DDT, pollution

Environmental Impact Assessment (EIA) 408/ii,GB1,Summary
Table

enzymes 710/2

ethanoI203/ii,1; see alcohol

ethene production 105
European Atomic Energy Community 808/EB3.2

exposure 802/4-6 -

eye
and blindness 406
camps 406/3-4
defects 209/1,5
diseases 406/i-ii,2-4
and sight survey 209/5
and use of contact lenses 209/2-3
and use of spectacles 209/1,2,4

fabrics, non-woven 910/3

Faraday, Michael 207/4

farming
effect of environment on 110/3-4
and IT 905/2
land use and vegetarianism 703/i,3-4
livestock production 206/ii,5
organic 505/i

see also fertilizer, greenhouse, pesticides

fast-breeder reactors 109/EB 1.2

feedback control 610/2-3

fermentation 102/2, 201/3, 308/5, 710/1

fertilizer 207/1-2,4 505
fibre, clothing 405

fibre, dietary see diet

filament lights 704/ii-iii,2,3-4,5

fire
hazards of electrostatics in industry 804/1-2
precautions and Building Regulations 1006/ii
triangle 1003/4

first aid after electric shock 1007 /3

fish and water pollution 801,902/GB2

Fleming, Alexander 710/3

'flight or fight' syndrome 806/3

Float Glass process 410/ii,4

'flue-gas desulphurization' 902/EB 1

fluorescence 704/4-5

fluoridation of water suplies 401

fluoride and dental health 401/1-3

food
additives 104,508/3
from bacteria (Pruteen) 710/5
chain 208/4, 402/i,2-3, 703/3-4
cooking, and physics 303
freezing of 408/4,5
from fungus (myco-protein) 102
industry, electrostatic problems in 804/i,1,2
labelling, 104,208/1-2
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marketing new 102/5
novel 102, 710/5
preservation 104/1,5,6, 901/3,4
price of 208
processing 208/1,2,3,4
radiation from 807/1,4
and radioactive fallout 608/B4
recipes 303/2-5
refmed, and tooth decay 606
in survival exercises 404/1,2,3

see also diet, nutrition, vegetarianism

forces
in bridge building 501/3-5,6
in buidings 1006/ii,2,3
in car deceleration 504/3,6
and playground equipment 705
of wind and tree structure 1009/ii-iv,3

Fourier, Jean Baptiste 903/2

freedom, personal
and additives to water supplies 401/4,5
and health risks 603/3,5
and wearing car seat belts 504/6

friction 504/3, 705/i, 804/1,2, 809/3-4

fuels
biomass 201
burning and air pollution 101/1, 301/1, see also acid rain
costs compared 403/2-3
as energy stores 308/3
fossil 101/1, 107/1,308/3,4, 902/EB3; see also coal, gas,

oil, wood
fuse, electric 1007/ii,3

gangrene 707/1

gas
industrial 408
natural 702

checking for leaks 702/3
cost of 403/3, 908/3
demand 702/ii-iii, 808/EB3.2
major users 403/5
storage 702/iii
supply 109/EB4, 702

see also biogas, methane

genes 309/2-3, 710/3,4

genetic engineering 309/1,2-4, 710/3,4,7,8

geothermal energy 107/2, 1006/6

geriatric care, cost to NHS 503/B6

glass 306/i,2-4, 410

gold 604/2,3,4,5, 1001/2,3

greenhouses, use of IT in 905/2, 906

group homes for mentally ill 1005 /5-6

Haber, Fritz 207, 810/1,2,3

Haber process 207/1-2,810/1,2,3

haemophilia, use of monoclonal antibodies in treatment of 609/6

halogens 307, 401, 704/ii-iii,3

harmonics 903/ii,2,3,4,6

Harrington, Sir John 803/5

Hata, Sahachiro 805/3

v

health
case and use of computers 905/2
and drinking alcohol 203/3-5,7
education 304/5, 503/B2
and effects of stress 806/5
and exercise 809/1
and food additives 104/3,6
and noise 407/4-5
and smoking 508/3-4, 707/1, 901/i, 1002/GB2

see also diet, National Health Service, risks

hearing and noise 407/i,2,3,4

heart
disease 102/4, 108/1,203/7,603/3-4,607 It, 703/2

cost of treatment 503/B1, 603/ii,5
effects of severe electric shock on 1007/ii,2,5
effects of stress on 806/1,3
function 603/2-3
and hypothermia 802/i,1,2
pacemaker 603

heat transfer 106/1-3, 303/1-2, 802/ii,iii,2,4

heating effect of electricity 704/3

helium 408/i,2,3,4,5

hip replacement 503/B7, 506

Hiroshima 608/B3

mv (human immunodeficiency virus) 909/ii, Factsheets 1-2,3

home
electric lights in 704/i,1-2,4,5
energy sources in 403/2,5
use of aluminium in 310/i,1-2
use of electricity in 701; see also electric lights
use of natural gas in 702/1,2

homoeopathy 509

horoscopes 907/4

house
construction in different countries 1006/ii,5-8
design, energy saving 106, 107/1, 308/2, 1006/2,3,4,7-8;

see also home, insulation

hydrocarbons
and air pollution 301/1,2
in motor oil 205/2

see also methane, oil, petrochemicals

hydrochloric acid 307 /2,3,4,5

hydroelectric power 109/EB4.1, 308/3,4, 409,601/3,4,5,
801/7, 1006/7

hydrogen 307/2,3,4,5, 408/i,2,3,5

"hydroxides, reaction with acids 709
hypothermia 802

Iceland, house construction in 1006/6

industrial gases 408

industry
and combined heat and power (CHP) schemes 908/ii,2
and economies of scale 105
and electrostatic problems 804
as energy user 403/5
impact of robots on 610/1,3,5,905/2
and noise 407/4, 602/B4,B6
and occupational risks 109/EB3.2, 407/3,4, 508/2,4,5,7,

1002/GB2
siting and organization of 505/3,4, 602/B2,B3
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use of natural gas in 702/1,2
use of radioisotopes in 204/i-ii,2-4,6,7
voltages used in 1008/1

infertility, human 206/1-3

information technology (IT) 905, 906

insects and disease 402

insulation, house 106/1,3, 1006/i,ii, 7,8

insulin 309, 710/4

interferon 710/8

International Drinking Water and Sanitation Decade
(1981-1990) 708/1

Inuit (Eskimo) traditional technology 404/3

in vitro fertilization 206 /i-ii,3- 5

iron 103,207/1, 604/ii,2,3,4,5, 1001/2

irrigation, and spread of disease 304/5, 406/3

Japan, house construction in 1006/6

Jarre, Jean Michel 903/iii

JET (The Joint European Torus) 808/EB1.2, EB2.l, EB3.l,3.2

jobs
impact of computers on 507, 905/2,3
impact of robots on 610/i,5, 905/2

joints in human body 506

Kepler, Johannes 907/i,1

kidney failure and treatment 302,503/B3

Koch, Robert 805/1-2

lavender
business, development of in England 1004/4
growing for perfume 1004/2-3
steam distillation of 1004/i-ii,1

lead 604/2,3, 1001/2
- free petro1902/EB2

lenses 209/1-4

life events and stress 806/i

light
electric 704
and optical fibres 306/2-4

limestone 602, 902/EB1, EB4

Lin Xian 901/3-5

liver 203/ii,4,7, 204/4, 304/2, 309/1, 402/1,2

lungs, effect of smoking on 508/3-4; see also respiration

lymphocyte 609/i,1-4
-tumour cells 609/3-4

magenta dye, discovery of 510/3

malaria 402, 409/EB1.2, 510/2

materials science 501/6, 506/1,2,3,604/6, 1006/ii,2-4

mauve dye
discovery of 510/2-3
making 510/ii,5

vi

medicines
developing new 305/2-4, 805
manufacture of 305/4- 5
marketing 709/i-ii,3
risk of side effects 50/3
testing 305/3-4, 509/ii,2-4, 709/ii

Mendeleev, Dimitri 907 /2

mental handicap 1005/i

mental illness 806/5, 1005; see also stress

mercury cell 706/4

metals 604
concentrations in Earth's crust 1001/2
extraction and sulphur dioxide 902/GB1
pollution in water 801/2
reactivity series 103/2-3, 604/3
recycling 310/i,1-2, 604/5
use in replacement surgery 506/2,3

see also under metals by name

methane 201/4, 702/1

microbes
discovery of 710/2
use in making insulin 309

see also biotechnology

microwaves 303/4

mineral processing 1001

mole, calculations using the 310/2, 505/i, 509/i

monoclonal antibodies 609/i-ii,1,3-6

mosquito (Anopheles)402/1-2,3,4
MOT test 504/i,1-2

muscles 707/3,4-5

music, sounds of 903

National Advisory Committee on Nutritional Education
(NACNE) 108/i

National Gas Transmission System 702/ii

National Grid 601/1, 1008/2

National Health Service 206/5,209/2, 302/GB2,EB3,CB2,
503, 509/i,1, 603/ii,5, 1005/ii,5

National Radiological Protection Board 807/i,ii,8

nervous system 203/3-4, 707/4-5

neurosis 1005/2

newborn, risk of AIDS to 909/Factsheets 4

Newton's Laws of Motion 504

nitrogen 408/i,2,3,4,5, 505/1,2,3,4,6, 704/3
oxides and air pollution 301/1,2, 902/GB2, EB1, EB2, EB3

noise 407, 602/B4,B6
and music 903/i,1

Norfolk Lavender 1004/4

Norway
and acid rain 902/GB2
house construction in 1006/7

nuclear
bombs 109/GB2,GB3,EB2.l
explosion, effects of 608/B2,B3,B4,B5
fallout shelter 608/GB2,B4,B5



Index

structure 109/GB
fission 109/GB
fuel

cycle 109/EB2.2
estimated lifetime 109/EB4.2
spent 109/EB2.1

fusion 808
power 109

risks of 109/EB3.1, 409/ii, 508/i-ii,5-6, 807/iii,5,7,8
source for heart pacemaker 603/i
stations 109/GB2-GB3,EB1,EB2.1,EB4.2, 508/i-ii,5-6,

808/I,902/EB3
reactors 109/GB2-GB3,EB1,EB3.1, 508/i-ii,5-6, 808/GB2,

EB1.2
waste 109/EB2.1, EB3.1, 807/iii,8, 808/EB3.1, EB4
'winter' 608/B3

see also plutonium, radiation, radioactivity, radiosotopes, uranium

nutrition 102/3-4, 108) 406/ii, 703/2-3,5, 901/3,4; see also diet,
vegetarianism

Ohm's law 1007/1

oil
burning and air pollution 101/1, 301/1, 902/GB1,

EB1,EB3
cost of 403/3
demand estimate 808/EB3.2
and electricity generation 109/4.1, 601/3,5
and ethene production 105/2
major users of 403/5
motor 205
produced from rubbish 107/3
supply 109/EB4.1, 308/3, 604/6,808/1, EB4
vegetable, as fuel 201/3

see also petrochemicals, plastics

omnivores 703/1,2,3,5,6

optical fibres 306) 604/6

oscillation 705/3.;4

oxygen 408/i,2,3,4,5, 801/3-6

ozone 902/ii

pacemaker, heart 603

parasites 304/2-3, 402/1-2,4, 406/ii,3

Pasteur, Louis 710/2

pasteuriziation 710/2

penicillin 710/3,805/4

Perkin, William 510, 805/1
pesticides 210) 402

petrochemicals 105) 405/Factsheets 2,3

phagocytes 609/2

phosphorus 505/1,2,4

photosynthesis 201/i,1, 308/4-5, 1009/1

pitch of musical sound 903/2,3,4

plants, growth and development of906/i,1-2, 1004/3; see also
biomass, fertilizers, greenhouses, photosynthesis

plastics 101/4, 103/2,209/2, 410/ii, 506/3, 604/6, 702/2

playground equipment, energy and forces in using 705

plutonium 109/EB1.2,EB2.1,EB3.1, 603/i, 808/EB3.1

vii

pollution 101/1, 109/EB3.1-EB3.2, 202/4,5, 301) 308/1-2,
407/1,3,4-5,6,505/5, 708/i, 801; see also acid rain, DDT,
nitrogen oxides, sulphur dioxide

polymers 405/Factsheets 2,3

pop music 903/1,5
and noise levels 407/3

potassium 505/1,2,3,4

power 202/4, 601) 701/ii,5, 908/1

practical laboratory work
'apparent weight meter' 705/2
chocolate chip mining 1001/1
comparing anti-acids by titration 709/ii,4
designing a bridge 501/7
finding out electricity used by various appliances 701/4-5
investigating balls - types, bounce, flight 809/2-4
investigating effect of voltage on efficiency of light bulbs

1008/ii,4
investigating electric lights 704/iii
investigating sounds of music 903/iii,6
investigating tree structure and wind force 1009/ii-iv,3
investigating viscosity of oil 205 /ii-iii,5-6
investigating a zinc-carbon cell 706/6-8
making biogas digestor 201/6
making and testing fertilizer 505/ii,6
making glass 410/i
making sulphur concrete 101/2-3
making synthetic dye (Perkin's mauve) 510/ii,5
measuring alcohol content in various drinks 203/1-2
measuring body's electrical resistance 1007/1
measuring strength of bleach 904/3-4
recipes 303/2-5
relating to noise 407/ii
relating to road safety 504/3
selective staining of plant tissue 805/ii
testing predictions 907/i-ii,3
tests on disposable nappies 910/4,5

predictions
astrological 907/ii-iii,4
science and 907 /2
testing 907/i-ii,iii,3

pregnancy 203/5, 406/ii; see also reproduction, human

pressure
cooker 810/1
and gas supply 702
and pumps 708

problem-solving/ decision making exercises
on bounce and flight of balls 809/3,4
on buying an industrial robot 610/5
on cause of death of fish in a river 801/1-6
on chemicals from salt 307/5-7
chocolate chip mining 1001/1
on computerization 507/2-3
on controlling rust 103/4-5
on design and marketing of disposable nappy 910/3
on designing an energy-efficient home 106
on electricity supply 601/6-10
on energy from biomass 201/5
on fire and explosion in chemical store 1003
on gas supply 702/4-6
investigating a zinc-carbon cell 706/6
on marketing a new food 102/5
on renewable energy 107/4-5
on simple technology 404
on testing and registration of pesticides 210/2-4
on trace element disease in farm animals 110
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on use of monoclonal antibodies 609/6
on use of radiosotopes 204/6-7

see also discussion exercises, role-play/simulation exercises

Prontosil, discovery of 805/3

protein
as clothing fibres 405/Factsheet3
content offood 208/4, 703/5
from fungus (myco-protein) 102
from bacteria (Pruteen) 710/5

psychosis 1005/2-3

pulse rate and stress 806/4

pumps 708

pyrethrum 402/i,6

quartz 704/4
quintonal 1002

radiation 109/GB1, 204/1,6, 608/B2-B5
artificial 807 / 4,5,6
cancer caused by 109/GB1, 508/5, 608/B3, 807/iii-iv,7,8,

1002/GB2
'dosemeters' 608/B5
estimating dose of 807 /3-6
genetic effects of109/GB1, 608/B3
natural 807 /ii,1,3,4
from nuclear weapons testing 807/5
risks and nuclear power 109/EB3.l, 508/i-ii,5-6,

807 /iii,5, 7,8
sickness 109/GB1, 608/GB2,B3
units of measurement 807/i,2
use in medical examination 807/ili,4,8

see also nuclear, radioactive fallout, radioactivity, radioisotopes

radioactive fallout 608 /B2,B3 ,B4,B5

radioactivity 109/GB1,GB2,EB2.l, 204,608/B2-B5,
808/GB2, EB4
use in industry 204/i-ii,2-4,6,7
use in medicine 204/i-ii,4-5,6

see also nuclear, radiation, radioactive fallout

radioisotopes 109/GB3, 204
recycling 310/i,1-2, 410/ii,ili,2-3, 604/ii,5

reflection, internal 306/2-3

Report of the Committee of Enquiry into Human Fertilization and
Embryology

(Warnock Report) 206/i

reproduction, human 206

residual - current devices (ReDs) 1007/ii-ili,4,5

respiration and stress 806/1,3,5

risks 109/EB3, 407/4, 508,807 /ili-iv,7-8

road
accidents 203/5,6-7,504/1, 508/ii,1,7
traffic

as energy user 403/5
noise 407/3

see also air pollution, cars, vehicles

robots, industrial 610, 905/2

role-play simulation exercises
on building a fallout shelter 608
on cost of medical treatment under the NHS 503
environmental problems involved in building a large dam 409
on industrial safety 1002

viii

meeting to try to help people of Lin Xian Valley to reduce risk
of developing cancer of the gullet 901/5
problems of a company making chemicals from salt 307/5-7
public inquiry about extension of a limestone quarry 602
public meeting concerning the development of a coalmine 502

see also discussion exercises, problem-solving/decision making
exercises

rust, prevention and control 103, 205/3

SAE (Society of Automotive Engineers) 205/3

salt, chemicals from 307
schistosomiasis, see bilharzia

Scotland, effects of acid rain in 902/GB2

Second Law of Thermodynamics 308/1-3,5

Sellafield, nuclear fuel reproducing at 109/EB2.l, EB2.2, 807/5
see also Windscale

senile dementia 1005/ii,3

sensors 610/2-3, 707/i,5

sexual intercourse and AIDS 909/Factsheets 3-4,5

shop, use of IT 905/2

silica 410/2

'Silkin Test' 602/GB3

silver 604/2,3, 1001/3

simulations see role-play, problem-solving

skeleton, human and spare part surgery 506/1

'snail fever', see bilharzia

sodium carbonate 410/2

sodium hydroxide 307/1-2,3,4,5

soil
erosion 201/2, 409/EB2.2
analysis 110

solar power 106/1,2, 107/1, 109/EB4.2, 308/3,4, 808/EB3.l;
see also photosynthesis

sounds 407
of music 903

'space blankets' 802/ii,ili,4

spectacles 209/2,4

spontaneous generation theory 710/2

Springfields, nuclear fuel manufacture at 109/EB2.l,EB2.2

statistical methods 907/i-ii,ili,3,4

steel 103/1,5, 501/6, 604/6, 702/2, 706/3,4,1006/3,4

steam distillation of lavender 1004/i-ii,1,diagram sheet

stress, mental 407 /4-5, 806, 1005/1; see also mental illness

string instruments 903/ii-iv,2,3

sulphonamide drugs, discovery of 805/3

sulphur 101
dioxide and air pollution 101/1, 109/EB3, 202/4, 301/i,1,4,

308/1, 902/ii, GBl-2, EB1, EB3, EB4

Sulphurcrete 101

superabsorbent polymer 910/2,5

surgery
replacement

hip 506; cost of 503 /B7
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transplant
heart, cost of 503/Bl
kidney 302/GB2,EB2,EB3,CB2
research and use of embryos 206/5

surrogate mother 206/i,5

survey (student)
of aluminium use 310/i,I-2
of balls 809/2
of batteries 706/1
of bleaches 904/1
of bridges 501/2 .
of a building 1006/1
of clothing fibres 405/1-2
of disposable nappies 910/1
of electric lights in home 704/1-2
of electricity use in home 701/2-3
on energy sources in home 403/2
of eyesight 209/5
of food

labelling and additives 104/1-2
prices 208/1-2

of noise in school 407 /7-8
opinion on feasibility and desirability of scientific/

technological developments 1010

Sweden, lakes and acid rain 902/GB2, EB4

synthesiz~rs 903 /iii-iv,5,6

teacher demonstration
comparing RCDs with fuse 1007/iii
of electric current needed to blow fuse 1007/ii
of electrostatic problems 804/i-iii,1,2
of steam distillation of lavender 1004/i-ii,1
of vibration of a string 903/ii

teeth
and diet 606
and fluoride 401

telecommunications 306/ii-iii,I-4,5, 905/1,2,3

telephone 306/ii-iii,1-2,3-4,5

test-tube babies 206/i-ii,3-5

Three Mile Island 508/ii

tidal power 107/2, 109/EB4.2, 308/3

tin 604/2,3

toilets, history and design development 803
'Tokamak system' 808/EB1, EB2.1

tone, musical 903/ii,2

torus 808/EBl.1, EB4

trace elements 110/t,3-4, 410/5

trees 902/GB2, 1009

Tristan da Cunha dental surveys 606
tungsten 704/ii-iii,3-4

UPVC 1006/4

uranium 109/GB2-GB3, EB2.1, EB3.2, 808/1

UV light and skin cancer 1002/GB2

ix

vegans 703/i,ii,1,2,5

vegetarianism 309/4, 703
vehicles

and air pollution 202/4, 301/1, 902/GB2, EB2, EB3
electric 202
energy needs of 202/1
and MOT test 504/1-2
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SATIS 10 and Index
List of units in this book

1001 CHOCOLATE CHIP MINING
A practical, problem-solving activity linked to analysis of data about copper mining.

1002 QUINTONAL - AN INDUSTRIAL HAZARD
A simulation role-play exercise concerning industrial safety.

1003 A BIG BANG
A decision-making activity based on a case-study of a nre and an explosion in a warehouse.

1004 LAVENDER
A demonstration of the steam distillation of lavender with reading, questions, data analysis and
an outline of the history of a commercial enterprise.

1005 MENTAL ILLNESS
Reading, questions and discussion on the nature and treatment of mental illness and people's
attitudes to it.

1006 AS SAFE AS HOUSES
A survey of the structure of buildings, followed by data analysis, information and questions.

1007 240 VOLTS CAN KILL.
Practical work, information and questions about the problem of mains electrocution.

1008. WHY 240 VOLTS?
Reading, information, questions and practical work on the choice of a snitable standard for the
mains voltage.

1009 TREES AS STRUCTURES
Reading, questions, data analysis and practical work about trees as physical structures.

1010 CAN IT BE DONE? SHOULD IT BE DONE?
Opinion survey concerning the feasibility and desirability of a number of technological
proposals.
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