DESCRIBE THE SHAPES 7EVs

h A
unit 1 drill 4 drill 5
drill .
d:ns4 What's the depth of M? Is R pointed?
Thirty-two point four three centimeires. Yes. it is.
What's the radius of P? Is Tflat? -
Twenty-two point three centimetres. No, it isn't; it’s curved.
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unit 3
classwork
saction 2

B Look at this diagram and description:

string B

pulley —

%

The block B rests on a slope. A string is attached
to one end of the block and passes over & pulley at
the top of the slope. A weight W is suspended
from the end of the string.

Write out these descriptions, filling in the missing
words.
When the block

the string and
the same time, the pulley

down the slope, it
the weight. At
in a clockwise

direction.
We can say:
1 The block the string.
2 The string the pu!!ev.
3 The string the weight
Or we can say:
4 The string by the bm:ck.
5 The pulley by the string.

6 The weight by the string.

Sentences 1, 2 and 3 are in the active voice.
Sentences 4, 5 and 6 are in the passive voice.
The passive voice is used a great deal in scientific
description.

E Read the following description of the apparatus in
the diagram carefully.

The apparatus below is used for measuring
quantities of heat energy. The apparatus consists of
a calarimeter, which is made of aluminium or
copper, inside a container. The calorimeter holds a
quantity of water. There is a space between the
inner calorimeter and the outer container, which is
filled with insulating material. The top of the
apparatus is covered by a lid. The inner calorimeter
is therefore completely enclosed by the outer
container. and is surrounded by insulating material,

id

contairner —

insulating —
matenal

calonmeter—

water

Ask questions and make statements about the position
of these parts of the apparatus:

1 lid 4  container
2 calorimeter 5 space
3 insulating material 6 water



unit 3 exercise 2 Describe the action of a cylinder lock.

D Use these notes and diagrams to help you describe exercises Use the verbs pull, push, raise, turn, rotate in either
the action of a cylinder lock. exercise 2 the active or passive forms. Do not look back in your
book.
1 correct key/push/lock i i : b I8k T
. T ; e correct key —______into the lock. This
2 all DlnS/fa'se/therefOfe/Cyl|nder/can/r0tate the pins' and the Cy“nder can B
3 when/cylinder/turn/by/key/lock/open 2  When the cylinder by the key, the lock
; opens.

4 when/lock/open/key and cylinder/rotate/back/ .

origingl positipon ‘ 3 The key and the cylinder then —___ back to

their original position.

© key/pull/lock 4 The key —__ out of the lock.
6 when incorrect key/use/pins/not raise/correct 9 When an incorrect key is used, the pins

height (not) to the correct height, and the cylinder
7 cylinder/therefore/cannot/rotate ' cannat

{i) Lock without key
springs  casing

springs  casing

D

(i) Lock without key

1

T
LD

===

(W

cylinder

i

cylinder

——

(i) Lock with correct key inserted V

% pins
key
> key

(i) Lock with correct key inserted
Z




When substances their dimensions
(volume, aréa or length) when they are heated.
they are said 1o . This phenomenon is
known as . When a substance decreases
in length, area or volume, it is said to

This phenomenon is known as

Make sentences from this table. For example,

If water is heated, it will expand.

water
and.
. sl heat expand
mercury
alcohol cool contract.

C The following description contains statements of

affect. and defines severa!l terms. Find suitable words

to complete the description.

[

A material is said to be in tension when the forces
applied to it tend 10 the material. For
example, if a mass is hung on the end of a length
of rubber, the rubber will be in tension. A force
which tension is known as a tensile
force. A tensile force will the length of
the material on which it acts.

compression. A force which

rabber

A material is said 10 be in compression when the

forces applied to it tend to or .

the material. For example, if a rubber eraser is
between the fingers, the rubber will be in

COMpression

is known as a compressive force. A compressive
the length of the material on

force will
which 1t acts.

If a farce is applied to a metal wire which is
vertically, the wire will . in

length, according to the magnitude of the force.
The wire is then said to

, and the
increase in length is said to be the



D Read this passage carefully. and then answer the
questians after it.

The relationship between the load applied to the
wire and the extension of the wire may be
investigated as follows.

A wire of the material under test is fixed at one of
its ends, and a number of masses are added to the
free end. A force therefore acts vertically down the
wire, The masses are added to the wire so that the
force is increased regularly. The length of the wire
iz measured carefully for each value of the load.
This is done by means of a vernier scale, which
allows accurate measurements to be made easily.

wWire

e

mass

If the load is not too great, the wire will réturn to
its original length when the load is removed. The
wire is then said to be elastic,
From the values of load and extension, the values
of stress and strain can be calculated as follows:
load

cross-sectional area of wire

extension
original length

slress=

strain=

If a graph of these values is plotted, it will be
found to be a straight line.

slrass

strain

If the load applied is too great. the wire will not
return to its ariginal length when the load is
removed. If this happens, the graph will not be a
straight line. The maximum stress that can be
applied for stress to be proportional to strain is
known as the elastic limit. If the elastic limit is
exceeded, the wire will not return to its original
length. This is summarized by Hooke's Law, which
states that:

Within the elastic limit, the strain is directly
proportional to the stress producing it.

Make sentences from these notes. (Think carefully

about the meaning of what you are saying, as you
may have to change the order of the phrases.) Faor

example,
wire extended—load applied 10 wire .
If a load is applied to the wire, the wire will be
extended.



SECTION 3 description of a process

A Study this description of a process. (The passage
describes the different ———— in the process of
generating electricity, )

unit 6
claaswork
section 3

turbine generator 4

Pl | .JI' |! |il

or

/4&)”1’ hin]

grid

pump condensear
l water
——
water pump pump

Steam is produced in either a boiler or a nuclear
reactor. In the case of a boiler. this may be fuelled
by either coal or oil.

The steam travels along pipes to a turbine, where it
drives the shaft at high speed. The shaft of the
turbine is coupled to the rotor of the generator, and
the rapid revolution of the rotor induces an electric
current in the outer part of the generator, which is
known as the stator. This electricity is then fed intg
the electricity grid system.

When it has passed through the turbine, the steam
enters the condenser. Here it is passed over tubes
containing cooling water. The steam is therefore
cooled, and it condenses back to water. The water
Is then returned to the boiler by means of a series
of pumps.

T el ailll = ]
‘ff reactor [T R——0
water [ﬁeam

L/

Now use only the diagram on the previous page and
the notes below to help you write your own
description of the pracess of generating electricity.
Describe each step separately, and introduce each
step with first, then, next, etc.

1 steam produced in boiler or reactor

2 steam-»turbine, drives shaft at high speed—this
drives generator

3 steam—condenser, cooled, becomes water

4  water—back to boiler, by means of pumps

5 electricity produced by generator—into grid
System

B The sequence of stages in the process of
generating electricity can be represented in the
following way:

water heated—steam-ssteam drives turbine—turbine
drives generator—sgenerator produces electrical
povwer

Describe in full the sequence of stages outlined
above. .

C The process of generating electricity involves g
of energy.

nuclear energy

' :’ mechanisal ::J electrical |
or fossil fuel haat enargy energy

(cil, coal, etc)

Complete this description of the process shown
above:

Nuclear or fossil fuel is usedto __ heat.
This heat is uzed to steam, which in turn
mechanical energy in the turbine. The
mechanical energy is into electrical
energy by means of a-generator, :

of



D When matter changes state, it does so in stages,
Here is a diagram which sets out these stages. Use it
to describe the stages of change when ice melts,
when sulphur is heated, when water is used in an

electricity generator, etc. The following words will be

useful;
melt vaporize
liguefy condense
evaporate freeze
sublimate solidify

Use also words of sequence: first, then, next, etc.

sublimation

'ﬁ dd T :'cf remove ’
i g L
solid heat | g ke

add
heat

sublimation

E When we describe the steps in a process, instead
of always saving first steamn passes through rthe
turbine and then it enters the condenser, we oftan
say:
After the steam has passed through the turbine, it
enters the condenser, :
or:

Once the steam has passed through the turbine. it
enters the condenszer.

We can also say:

After passing through the turbine, the steam enters
the condenser.
These three statements ali have the same meaning.
They are alternative ways of expressing the same
idea.
Re-write the following statements in the three ways
outlined above, using after and once.

1 The steam leaves the boiler or. reactor and then
enters the turbine, - - - Petres

2  The steam condenses and then it s pumped back
to the baoiler,

F From the description of this process, we know that
if more steam is used. the turbine will turn faster, If
the turbine turns faster, the generator rotor will also
turn faster and therefore more electricity will be
produced. We can therefore say:
The more steam that is used the faster the turbine
will rotate,

and:
The faster the turbine rotates. the more electricity
will be generated.

We often express this sort of relationship by saying:
The speed of the turbine the
amount of steam used.

The amount of electricity 'pf'oﬁuced R
the speed of the turbine.

The amount of steam used
amount of electricity required.

— _the
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Now do the same with these:

1 jons—can be negatively charged
can be positively charged
(either ... or)
2 steel—can be hardened
can be tempered
(not only ... bul also)
3 hydrogen—can be produced by iron and
hydrochloric acid
can be produced by zZinc and
hydrochloric acid
(both ... and)
A metals—can be ferrous
can be non-ferrous
(gither . . of)
5 electric current—can be alternating current
can be direct current
(either ... Or)
6 electricity—can heat a wire
can have a magnetic effect
{both ... and)
7 enargy—cannotl be created
cannot be destroyed
(neither ... nor)
g vector quantities—have magnitude
have direction
(not only ... but also)
9 gold—not cheap
not common
(neither ... nor)
10 paper—not strong
not rigid
(neither ... nor)

drills

drill 1

Why is alcohol often used In thermometers ?
Because it is less expensive than mercury

Why are copper and aluminium used for electrical

connections’
Because they are good conductors.

1 less expensive/mercury
2 good conductors
7 extremely brittle
4  high bailing point
5 wvery resilient
6§ absorb heat energy
7 only strike against special surfaces
8 react chemically
9 wery ductile
10 good insulators
drill 2

wWhat will dropping & piece of glass do?
Jt will cause it 10 break.

What will stretching a length of copper wire do?
It will cause It 1o extend.

drill 3

N s o by —

Are both rubber and glass resilient?
No. rubber is resilient. whereas glass is britile.

Are air and oxygen both mixtures ?
No. air is @ mixture, but 0xXygen is an element.

whereas 6 whereas
but 7 but
while g8 while
whilst Q whereas
but 10 but



exercise 1 _
siphon, and then answer the questions.

atmospheric

difference

Ltk

Atmospheric pressure can be used to cause a liquid .

to flow along a tube, out of a container. One end
of the tube is inserted into the liquid, and the other
end of the tube is placed outside the container. but
with its end below the level of the ligquid in thg
container. Air is removed from the tube, and this
causes the liquid to rise up the tube and trayel
along it. It does this because t'he_atr.nosphenc
pressure acting down on the liquid is greater than
the pressure inside the tube. Because the end of
the tube outside the container is below the level of
liquid inside it, there is a difference in pressure
between the end of the tube and the surface of the
liquid. This difference in pressure causes the ligquid
to continue to flow out of the tube. If the e;nd_ of
the tube is raised to the level of the |iqgid mane
the container, this will result in the liquid ceasing
to flow along the tube.

Study this description of the action of a 1

What can be used to cause a flow of liquid out
of & container?

What is used for the liquid to travel along?
What is done to cause the liquid to rise up the
tube?

Why does the liquid rise up along the tube?
Why is there a difference in pressure between
the end of the tube outside the container and the
surface of the liquid?

What does this difference in pressure cause?
What will be the result of raising the end of the
tube to the level of the liquid?

(78~ w ™
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exercise 2 Study this table which compares the
properties of aluminium and copper. Use it to help
you answer the questions on these materials. Use the
words you are given in the brackets.

Aluminium Copper

light

fairly strong

good conductor

fairly cheap

fairly low resistance

very high corrosion
resistance

not very easy to solder

not very light

very strong

very good canductor

not very cheap

very low resistance

fairly high corrosion
resistance

very easy to solder

example:
Are aluminium and copper both light?
{whereas)
Aluminium is light. whereas copper is not very
light.
1 Are aluminium and copper both strong?
(whilst)
2  Are aluminium and copper both cheap?
(whereas)

Are aluminium and copper both easy to sol
(however)
Is copper very light and very strong?
(although)
Is aluminium cheap and easy to solder?
(though)
6 |s copper both very cheap and a very good
conductor?
(although)
7 Does copper have a very low resistance? Is
very light?
(however)
8 Are aluminium and copper both good
conductors?
(while)
‘9 Do both aluminium and copper have a low
resistance ?
(bui)
Do both copper and aluminium have a higt
resistance to corrosion?
(whereas)

o s W

10

exercise 3 Use these notes to help you make
sentences using:

either ... or

neither ... nor

not only ... but also
both ... and

example:
energy—cannot be created
cannot be destroyed
(nefther ... nor)
Energy can be neither created nor destroyed.

Ve



C MNoww ook at this senterce -

[T )
. 5..-*"
o MMercury is a meatal, but it is liguwid at rocm

8 Yau ko that »we can make statements such as- termperature.

Fodrbar is flexible, bul ofsss is Brirtie. Statements like . i i

this make a comparison betwesn oo things. Thers This statement tells us something that is unusual, Al
are aother words vwe can use o compare things. For other metals are sclid at room temperature, Mercury is

tha only metal which ig liquid at room tarmperature.

SECTIOM 2 comparison and contrast

Bxample. we can say-

Rubibear is flexible. whereas glass is brittle.
Carbon is an element, wwhile whilst carbon dioxide
% & COMpoumd.

Make comparisons in the same wray, using these
Motes. Wou Can Use aither whersss, swfiie ar wwirEiss,

T Coppear is & conductar, alass

> Ircn is @ salid, Ereury |,

3 Carbbon is an element. carbon
dioxide | |, .

A Irom iz cheap, epialid |

5 \Water is colourless, sulphur

5] Zinc iz a8 solid, o hydrogen

7 Adurminium is light, lead

B Faper iz weak, steal -

o Waol is soft, W ol

o Fratons are positively charged.

alectrons . ..

In these sentences. we are not only comparing. but
also contrasting. becaussa wea are stating the
differences betweean two things.

B If we want to ask about tha difference betwween

twwo things. vwe can do this in two ways Weae can say -

What is the difference between ... and ... 7
Qar -

Howwy do ared differ?
Example :

What's the difference berwean iron and mercurny ?
&

Honae clen iram and mercury: diffaer 2
We can thern make the staterment:

Iron is a solid, wharaas mercury is a liguid.
Wihen we compare things in this way wea can
ocbviously stete not just onea difference between them
but many. Faor example.

alass, wood
What's the difference between '‘glass and wood 7
Howr do glass and wood differ?
Glass is trensparent. whereas wood is opague.
Glass is brittle. but wood isn't.
Wood is a natural material, whilst glass is &
manufactured material.

Ask about the difference betweesn these things, and
give az many differences as Wou can Think of.

polythanea/glass
airS oxygen
capper’porcelain
rubber/copper

v ateEry Fpdncagger
ircony steel
mercuryfalocohol
protons/newtrons

Deldo b=

P ercurns is an exception to the rule that metals are
salid at room temperature. We can change the
structure of the semtence abowse tao emphasize thart
mearcurny is diffarent from other metals-

Although mercury is a meatal, it is liguid at room
TEMIPeraTursa,

Lok at these examples

Copper and aluminium sre Both good conductors,
but aluminium is wsed in owverhead fransmission
cables beraise it is far lighter.

Althowgh copper and aluminium are both good
conductars, aluminium is usad in owverhead
ransmissicn cables bacausa it is far lighter.

lrom and aluminium are both metallic elements.
They are both found naturally in ores. or
compounds, which are chemically similar, but it is
far mare difficult 1o extract pure aluminiem from its

ore than it is to extract pure iran.
Adthbvough irom are and aluminium ore are
chamically similar, it is far more difficult to extract
pure aluminium than it is ta extract pure iron.

As weall as the waord aftfrougf. we can also sayw
Howgfl or gven rhosgh For avampls,

Although /Even though//though mercury is a metal, it
i= liQuid ar reom temperatuere

O Use this table to maks sentances bBeginning with

SO, even fRougit or IRowalt.
COrroot Sontence possible in @sach oy

(There 1= only one

carbon
digxide is a
colourless

arnd odourlass
gas

stasl s brittle
wwhver
hardened

inexpensive
SMEray CaEn
be corverted
imto other
forms

iIs wvwidely
used as a
conductar,
can be
toughenad by
TEermpEering.
can be
detected with
lime wwater,

Although glass is hritlla
are not
Ewern E:ppgr?;i':rs& they | widaly used
thowugh for laboratory
- arl"m::-hc-l weark .
oren
hough ;r:rm etars cannat Be
created or

dastroyec.
can boe moace
more resilient
L=4"
Louggbveming.

E It is possible to change the order of the woards in

thoze stotcrmanta

Instead of sawing:

Although/Even though/Thouwgh mercury is a metal,
it iz liguid at room temperature

e CEM Eay -

Mercury is liquid at room temperature. although/
gvan thowaoh f thouoah it

is & metal

-~




On the same Way., we can say;

A complete atom has ne electrical charpge, _
although /even thaugh/though many of its particles
are charged.

Now look at the table in D again. Use it to make
sentences hke thase, For exampla _
Carbon dioxide can be detected with lime water.
even though it is a colourless and odourless 0as.

F Let us look again gt the first statement we studied:
Aubber is flexible bur glass is brttie. Here we are
making & contrast, 50 we can Bay:

Rubber I8 flaxible. H - glass is brittle.
Mercury is a metal. H 1t s liquid at room
lamperature,
Make pairs of sentences in the same way, using these
words
1 mercury/matal
" liguid-at room temperature
2 copper/ductile _
break/if subjected to/high tensile force
3 glassfextremely brittle .
¢an be toughenad/using/special process
4 particles/of/atom/charge
complete atom/not/have/charge )
5 infeimple cell/sulphate ions/and/copper ions/
discharge
anperr?&nafdiacharge;mnre eagily than/sulphate
ions
B metals/contractfwhen/cool ftnm‘*{‘:‘ .
water/expands/when/cogl ffrom 4°C/to 0°C
7 airinot/conduct heat very well
airfcan/heat/by/convection
B atom/extremely small .
vunsist of/much smaller particles

In the sentences you have just made, hewever is
placed firet. It con, if yau wish, come laler. For
example, instead of saying:
Rubber is flexible Hrwewver, glass is brittlo.
Mercury is a metal. However, it is liquid at roam
temperatura.

We can say:

Rubber is flexibla Glass. however, is brittle,
Mercury is a metal, It is. however, liquid at rogm
lemperatiire,

MNow go back over the last exercise and ysze howeer
in this way. putting it later in the sentance.

G You now know that there are thase ways of
making a comparison nr g COntrast batwewn things

Carbon is an element, but.-“whl‘fa.-“whﬂst..’whamas
carbon dioxide is 3 compound.

Although/Bvan though/Though mercury is 5 metal, it
15 liguid at room temperatiure,

Copper is very ductile. Howaver, it will break if
SUbjected to a high tensile force.

Use suitable words fram the above examples 1n
complete these descriptions of (1) the carbon dioxide
cycle and (2) the nitragen cycle,

the quantity of carban digxide in tha
earth’s atmosphera is relatively small, the gas is
essential for supporting life. Plants require carbon
dioxide, and they ramove it from the air in a process
Known as photosynihesic ———— carbon dioxide is
therefore being removed from the atmosphere
cantinuously, it s ————— Continuously replaced vy
animal and plant respiration and decay.

2 Nitrogen s Bsential for life, since it I5 needed in
the formation of Proteins, which are vita) constituenty
of animal and plane cells. . atmospharic
nitrogen cannot ha used directly by plants and
animals, it is an essential elemanL Men and
animals obtain thei nitrogen by eating plants angd
Other animals, ___ — plants absarh soluble
nitragen compoiings tram the sofl Lthrough their roots.




SECTIOMN 3

A In Section 2 we looked al hows things can be
contrasted. or how the difference between thinas cam
be stated. Howewver, we often wanl 1o state that tweo
things are similar. For example. carbon dioxide is a

similarity \L_j

gas and hydrogen is & gas. We can tharafore state thea

similarities botweasn carban dioxide and hwdrogen :

Both carbon diaxide and hydrogen are gases,
pr.l:arban dioxide and hydrogen are both gases,
In the same way, we can =L P

Both copper and aluminium are metals.

Copper and aluminium are both metals,

But there are other similarities -

Both copper and aluminium are ductile,
LCopper and aluminium are both good conductors.
They are both resistant to corrosion.

Make statements giving the similarities between these
things:
sulphuric acid

wwater
rubber palythens
glass pErspes
salt chalk
helivnm hydrogen
pE e cardboard
china porcelain
irom steel
T leamed
polyithene rylamn
B “We can use Lok (.| ano to list the qualities or

attributes of things. For example.

Copper 18 bath malleabls and ductile.
Water is both colourless and odaurless.

Make similar statements using thesa notes:

aluminium/strong /light
coppar/goocd canductar of heatfgood conducior
of electricity

solids/definite shape/sdefinite valurme
nylonJtoughfinexpensive

electnc current in 8 wire/heating effect/magnetic
effect

rnucleus of an atom/protorms //mautrons

wvector gquantity/direction/magnitude
atomJSoconsists of/fnegatively charged particles/
positively charged particles

~d k@ k=

It iz alsu possible 10 state this relatianzhip in other
WAYS
Coppar ie Not only maolleable, but ductile au wwell
Whater is not aonly colourless, but odourlass as well

or.
Copper ix not only mallaabls, but alse ductils.
Wiater is not anly calourless. but also adourless,

Use these two alternative forms of expression to make
Sslatemants using the notes in 1=7. For axampla,

Aluminium is not anly strong. but light as well.
Aluminium is not only strong, but also light.

S Look ar these statemeants -

Copper and aluminium are both good conductars,
Therefore. gither caopper or aluminium can be used

in elecrical wires,
Solids hawve definite volume and shape. Howewer,

- aases have neither definite volume nor definite

shapea.
Fivhier ., or are usod where there ane Jilferent
passibilities or altermatives.
Alesrfrar | nor are used wherg thers are o

altermatives_
Both of these constructions can be used to list

sewveral things:

Insulaters can be made of sither glass or parcelair
or mica,. or different forms of plastic

Meoither copper nor zinwe: nur tin Gre alloys of other
metals

Make statements wwith edher
fram these notes.

1 glemants—solids. liquids, gases

arr, carbon diokids, water—not elemants

liguids. gases—no definite shape

copper and zinc., carbon and iran—alectrodes in &
cell

aloms, meutrons—no alectrical charge

capper, lead—not magnetic

glass. porcelain, mica—used as insulators

romn and hydrochloric acid, zinc and Frydroch lonic
acicl—puduce MAorogen

D MNow wee can see how all these expressions of
com@ariscn and contreat can be usogd 4 HEprass
sirmilarities and differences betwesn thirngs.

Here iz a passage about the three states of matier -
salid. liguid @nd pas. It compares the properties of
matter in these three states. Study the Dassage
carefully.

In the solid state, a material has both definite
shape and definitea valume (at a giwven
temperature)).

In the liguid state, the material has no definite
shape, although it has definite volume (st a givan
temparature).

Im the gaseocus state, a mataerizal has neither definite
shape nor definite wolume, and will completely fill
the container in which it is placed, although ils
cancaentration will degrease as the volume of the
Cantaimer is increasec.

Differant materials exist naturally in 2ach of thassa
three states. (eg iron is normally in the solid state,
weater in the liquid state and oxygen in the gaseous
state.] Hawwewver, it is poassible to change the state
of materials by changing their temperatone

For example, when the temperature of watar is
lowwered, the water will solidify as ice. whilst when
it im lezated, it will Boll and form steam. | heretora
tha state of water can be changed either by
heating or cooling.

Howeewver. the temperatures at which changes of
state ococcur for different materials are widely
different. For example, a wvery low tempersture is
reqguired o changs a gas into the salid state.
wheareas an extremely high temperature is normally
racauiracd fo crhanms s mestsl icnts o li;meicd oroaros

. OF ar aaifier | . o

DI mm



SECTION 3 giving instructions, interpreting B Here is a graph drawn from a set of results of an

results, describing attributes experiment like the one you have written instructions
_ for in A. Study the graph carefully and then do the
A Below is a diagram of the apparatus used to exercises.

investigate the behaviour of a material when an
increasing force is applied to it

Using the diagram and the notes, write a series of
instructions on how to carry out the experiment 10

upper
yield point maximum load

plastic behaviour )
pont of fracture

investigate the properties of a metal wire. Use g -
sequence words such as first. next. then etc. 3 § 8
RSN - g
: 1 ®
8. extension
extension 1 Which is the correct statement?
applied load (a) The wire continued to extend uniformly
9. throughout the experiment.
5 (b) The wire extended uniformiy up to a certain
3 point.
g (c) The wire did not extend uniformly at all
3 during the experiment.
® _ 9 Which is the correct statement?
extension (a) The upper yield point occurred at a higher
2 l 4 load than the lower yield point.
5. l (b) The upper yield point occurred at a lower
. load than the lower yield point.
1 wire/fixed point (c) The lower yield point occurred before the
2  metre rule/beside wire upper vield point.
3 position/pointer/rule 3 During the plastic behaviour,
4 weight/end of wire 8 (a) a very large load produced a fairly small
5 position/pointer/rule extension.
6 more weights (b) a fairly small load produced quite a large
7 position/poimer/rule extension.
8 values/extension/load/table (c) a fairly small load produced a very smali
9 tabulated results/graph extension.



R
4 After the maximum load was applied, g
(a) the material continued to extend.
(b) the material ceased to extend.
(c) the material began to contract.
5§ The 'necking region’ occurs
(a) before the maximum load is applied.
(b) after the plastic behaviour.
(c) at the point of fracture.

C Complete these statements of the attributes of
various substances, using appropriate adjectives (eg
strong). nouns (eg strength) or verbs (eg
strengthen).

1 Glassisab t solid which
usually has a s surface. Although it is not
usually very s , 1t can be t in order

to make it more r so that it can be used, for
instance, in car windscreens. However, in the liquid
state, glass is extremely d and can be
formed into almost any shape. It only becomes

b when it h

2 Copper is very ductile and malleable. and usually
has a s yellow-orange appearance. Its

S allows it to be formed into a variety of
shapes. often without the need to heat it. However;
where s is necessary, it is often alloyed with
other metals such as cadmium in order to s
it

3 Polythene is an extremely r material, and
is often used where high s combined with
f____is required. It can be made either

t 1t or o according to
whether it is required to see through it. Although
usually very s , it does becomeé much

w when heated, and will melt at relatively
low temperatures.

4 Wood is a relatively w substance. but its
s depends on its thickness and varicty.
Some wood is extremely p when in the
form of thin sheets, while other wood is extremely

h and s . particularly when it is
old. Itis an o substance, and in its natural
form its surface is rather r . aithough for
most uses il is first's before being used.

D Now make similar statements about the following
metals. using the notes.

1 Aluminium ductile, light, very good electrical
conductor, very good thermal conductor, very good
corrosion resistance, soft, weak in pure state, mostly
extracted from bauxite.

2 Lead heavy. grey, weak, soft, high corrosion
resistance, mostly obtained from lead sulphide (PbS)
called galena.

3 Tin expensive, weak, high corrosion resistance,
mostly used as coating for other metals (tinplate),
nearly always found as SnQO; (cassiterite).

From the following notes, state what a mineral and
an ore is.

4 Mineral substance/occur/naturally/earth/
often/contain/elements/compound form

5 Ore mineral/contain/metal/(sometimes non-
metal—eg sulphur)/used/source/obtain/metal

E Using statements 4 and 5 from D, draw this
diagram and insert the words ore, metal, non-metal,
mineral in the appropriate places so as to show the

relationship between them.
a
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D Study this description of the pendulum action of a
clock.

The weight W acts d——, and this force is
transmitted 10 the circumference of the spindle. This

force t the spindle and the toothed wheel in
8 C__direction. Howaever, the wheel cannot
t— continuously because of the anchor. The
ends of the anchor are alternately r and
by the pendulum, as it s from

side to side. When the pendulum is vertical, the
anchor allows the wheel to t . When the
pendulum is at the end of its swing. one end of the
anchor is | and the wheel cannaot
t__ . The time the pendulum takes to make
one swing can be adjusted by moving the bob

¥ E— | |

Say which way these parts move:

The weight.

The spindle.

The pendulum.

The ends of the anchor.
The toothed wheel.

o Gl Py

E MNow describe the pendulum action yourself, Use
these notes but do not look at the previous exercise,

1 weight W/act/downwards ‘

2 force/transmit/to/circumference/of/spindle

3  this force/turn/spindle/and/toothed wheel/in/
clockwise direction

4  however,/wheel/not turn/continuously/because
of/anchor

5 this/raise/and/lower/by/pendulum/which/swing/
from/side to side '

6 when/pendulum/is/vertical./anchor/litt/and/
wheel/turn

7 when/pendulum/is/at/end of its swing/anchor/
lower/and/wheel /cannot/turn

B8 time/pendulum/take/toc make one swing/can/
adjust/by/move/bob/up or down




