| Unit_18_ Sources
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Vocabulary
carbohydrates
to crush -
energy
engirie e ot

come from the power of water falling down a mountainside. The water
fell there as rain, and e know that rain is made by the sun’s heat evapora-
the earth’s surface. This water vapour rises, condenses

ting_ the water. on

)
. petrol .
petroleum
. ., Power,
_ray

on cooling, and falls as raip.

.10 The light and

15 energy is set [ree.

. Energy which ive use to drive'car e
was made with the aid of the sun

animals which gze

20 parts left from de,

Thus we can say that the sun is the place where neayi ly all cnerg)} comes {

n from, and that without the sun’s heat and light, there could be neo life on /

N

. % '-_-"CH rt\}l_‘.._._.__--—__.__

the plants, died millions of years ago, and the parts of

them that were left were pressed under the rocks in the earth. These

Jad oteur om w ich.they_made carbohydrates, in this way changing
the sun’s‘energy into chemical energy. When we burn coal, some of this

/vt

rock layers

sat N

Diagram of petroleum and rock layers

ngines comes from petrol, which also
in a roundabout way. Plants, and

ad animals and plants made petroleum, from which « |
petrol and oil are now obtained. :

Ne >

/ :
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Exercise 1

103

B !
Nearly all energy (1)is derived from the sun, either (2)indirectly or

directly, in the form of heat rays and light rays. (3)Also moonlight (1)is
derived from the sun. The moon can be (4)compared to a large mirror
which (5)reflects the sun’s light to the earth,

Electrical energy (1)is derived from the sun (2)indirectly; e.g. it can be -
(1)derived from the power of water falling down a mountainside. The
water fell there as rain, (6)which is known to be formed by the evaporation
of the water on the earth’s surface, by means of the sun’s heat. This water
vapour rises, condenses on cooling, and falls as rain. :

The light and heat energy from coal (1)is also derived (2)indirectly from
the sun. Coal was (7)formed by the (8)pressure of the rocks on (9)vegeta-
tion which died millions of years ago. That (9) vegetation grew with the
aid of sunlight, from which carbohydrates were (7)formed, (10)thus
converting solar energy into chemical energy. When coal is burnt some
of this energy is (11)released. _

Energy (12)used to drive car engines (1)is derived from petrol, which
was also (7)formed with the (2)indirect aid of the sun. Plants, and animals
which (13)fed on them, died millions of years ago, and (14)their remains
were pressed under the rocks in the earth. These (15)dead animal and
vegetable remains (7)formed petroleum, from which petrol and oil are

now obtained. . .
Thus the sun can be said to be the (16)source of nearly all energy, and

that (17)in the absence of the sun’s heat and light, (18)no life could exist /.

onearth, .. . ...

Find the way in which the words and phrases italicised in Text A are
expressed in Text B:

1 comes from _ : 11 set free
2 inaroundabout way or 12 which we use
straight from it 13 ate the plants _ _

3 light from the moon, too . 14" the parts of them t}?at'_were
4 said to be like ) £ left- e

5 throws back "~ ! 15 parts left from dead animals
6 . and we know that rain is made ‘and plants

7 made . 16 place where nearly all energy
8 rocks pressing 1y ' “comes from | %

'9 ' trees and plants - 17  without : .
10 in this way changing the sun’s 18 “ there could be no life
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Eswmse T Wotice how a WHICH clause in the passive form has been used to avoid the

repetition in this sentence :

{z) In engines we burn petrol ; i
b 2 1 petrol, and we know that petrcli is derived from

b) In engines we bu; ik i F s
(b) — g € burn petrol, w}nd.z is known to be derived from petrol-

Rewrite these sentences to avoid’ i J' italici
it 74 void repeating the parts italicised, as in
I We obtain petrol from ' ) .
we ain pe rom petroleum, and we know th ;
derived indirectly from the sun’s energy > P€Ff03€ttm N
X2 The sun’s rays are reflected b -
.the moon,
il s y oon, and we can compare the
>(/_; -Suni;zgl’;t_ _fl:felps plalnlts_ in the formation of carbohydrates, and we can
say that this formation of carbohydrates converts the sun'’s énergy into

~ chemical energy.

¥4

The formation of carbohydrates converts the sun’s energy into chemi

~ cal energy, an.d fkis.ch_em:'caf energy is released when coal is burnt o
5 Some energy is in the form of heat and light rayé and we kn w t.h
these heat and light rays come directly from the sun. - e

+Exercise 3 Notice how a wHICH clause in the passive form has been used to avoid the

repetition in this sentence: i

() Water fell as rain, and we know that the rai
of the sun’s heat. € rain was formed by means

b) Water fell as rain, which i - <
(b) gl s sy which is known to have been formed by means of

Exercise b

9
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UNIT 18 SOURCES OF ENERGY 105
Exercise 4 Answereachquestion with atullsentence i ine passive. (1 ne shortanswer,
* subject of the passive sentence, is given in brackets.) Decide whether the
$ agent is necessary.
(a) What does the moon reflect ? (Light from the sun)
(b) Light from the sun is reflected by the moon.
x 1 What can we derive from the power of water falling down a mountain-
~ side? (Electrical energy)
2 What does heat from the sun evaporate? (Water from the earth’s
"~ surface)
.3 What does this evaporation form, on condensing? (Rain)
4 What did vegetation form with the aid of sunlight? (Carbohydrates)
X 5 By forming carbohydrates, what did the vegetation convert into

chemical energy ? (Solar energy) _

6 When coal burns, what does it release? (Chemical energy)
7 What did. the sun also form indirectly ? (Petroleum)
8 Whatdid the rocks crush for millions of years ? (Animal and vegetable
_remains) '

What did these dead animal and vegetable remains form ? (Petroleum)
What can we now obtain from petroleum ? (Oil and petrol)
11 What can we say is derived from the sun? (Nearly all energy)

Use each of these phrases in a sentence: a g
heat and light rays

6 the reémains of plants

7 energy.is released

8 -the main source of energy

1 energy is derived ) 5
2 in the absence of sunlight
3 the pressure of rocks

4 reflected light

- R Exercise 6 Questions for further discussion: _
ewrite these sent ek i = g : : . Joc e 71
i ences Ias in example (b) to avoid Tepeating the parts i 1. What other forms of energy are there? Are they too derived from the
’ o . § . e : sun, directly or indirectly? FRAIE e F oo
1 hnergy Is derived from coal, and we know that coal was formed by i 2" From where do we obtain our physical energy?
i!\fe P;’cssciilre'. of rocks on dead vegetation. 3 Which are the energy-giving foods? ;
. 2 We jis?' anve energy by consuming petrol, and we know that petrol (a) . From where do they obtain their energy? - t
was derived lrom petroleum, and we know that petroleumn was formed . (b) How.do.they giveenergy? -~ '~ . . = !
from dead animal and vegetable remains. . _ i N RISl T BT a0 i el .
’ :‘:;?s‘tr:agi;anol:‘l il vgith the aid of sunlight, and we know that sunlight Exercise 7. Suggéstibns for further activities: : b
1 'he plan GRS ' - ; e ' " .
i ‘Foal wak foriiedtsbtoth{;rm Carb‘:‘h}"_dl‘ates- _ Draw a diagram to show how solar energy: indirectly gives us life. e.g.
itk y yi i of rocks on dead vegetation, and we Show how energy from sunlight reaches grass, which is eaten by a cow or
, S heategemt:an d:fd hundreds of millions of ycars ago. sheep, which is eaten by us. '
5 ‘ Cvaporated water, and we know ¢ -
- -the-mountain-as-rain;——. ... ._ w at the water fell onto :
Ok Sonanitas e :-r---'--ﬂh.p'\-L: e EO e N s v S kb _ﬁ
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Revision Exercises |\ (Units 16-18)

I Give the meaning of these words in your own language :

1 jar 7 ray I3 breathing

2 lime 8 lung 14 pure

3 cloudy 9 coal 15 oil

4 petrol 10 upright 16  to crush

5 height 11 unusual 17 to get rid of
6 engine 12 power . 18 energy

Explam the meanmg of

I derived from the sun lndxrectly
air was believed to. consist of a single gas
air also contains traces of other gases
exhaled air is richer in carbon dioxide .
+ it does not accumulate jn the atmosphere
_with the exception of a few
oxygen suppprts combustion . -
a bell-jar " = _
placed uprlght : i
10 at high altitudes : : .
11 réquire oxygen for respiration ‘
12 no life could exist’ .
13 can be. compared to
14 the atmosphere is rareﬁed

-.ooo-qmm,p.wm

Give ONE'word for: R b
I the hght of the moon S R make pure - B e '
2 - to give fresh air 312 tonse up’ =% o
3 very small amounts LR 13 to become more and more
4 to breathe in “He 14 to take up
5 . because of this T 15 trees and pIants :
6 found out + 16 went'higher @ . ey
7 parts which are Jeft' behlnd 17 getrid of &
8 thrown back -« 2 18 place where something comes
9 ‘only one DU from- -
10 = set free g 19 in time, aftcr a time

'_'_'_'__-_'___‘_‘_‘—-—20 —air round- the earth——--— R

Ao~

REVISION EXERCISES IV 107

i

IV Answer these questions without referring to the Texts:

D0 NV R W

What is our greatest source of f.?ner‘gyl‘.’. £
From where does the moon derive 1tsd1?g L
How was (a) coal (b) petroleum forme
What does air consist of?b ons

i mbustion ?
zvvgldcllog:ssnf:lggrol:;ilCc;)ioxide accumulate in tht? a}tlzllgzp;ige?
Whiych is richer in carbon dioxide, tthal}eld u:uril\xanthis s
What is meant by ‘purify the blood’? V\é 7ere ‘ .
What is formed when sug;t; is consume
?VO}‘;:'C;I';;U;I; ?:;;?:c}éeaﬁ? green plants for their de:re;?e;:lrrr;ent"
Name'two th:ngs which are now obtained from pe

ences:
Find the correct word to complete' each of these sent ]

1

2

cdt

from the sun.

Nearly all energy is

! @) d rived
(a) condensed  (b) crushed () exhaledas___(.) eri
The gas which shpportf: Lom b““w“(:j tﬂf;f; S (d) chlorine
(a) oxygen (t_’} nitrogen dioxide

Carbon dioxide is from the body by ex-?atlti;ig‘ (d) purified
(a) dissolved (b) eliminated  (c) ventila vl e
3 et et vitgen Qs buSthts- (d) contains
a) consists of  (b) requires e} suppor diostde
The biood s — wher sl repla}c prrermnrag (d) purified
haled (c) elimin ‘ e
g] ?bsca):bfodrmed %)3)/ f:ea of rocks on vegetation which died
oal w
millions of years ago. » (d) pressure
# ; r (c] source . e :
E:a] ;ema:ilil:;;ide dogebs)nir:e & in the atmospheré because it dissolves
arbon ;
in water. lace (d) eliminate
. late (c) replac
%{a) rii]i"g:‘med by E:ll)l]e accun:;é water on the earth’s surface by means
ain >

of the sun'’s heat.

nsa i ival (d) evapora-

(a) condensation (b) reﬂectl_o_n (c) surviv eval
i ich are

Vegetation grows with the aid of sunlight, from whic
g electrical (d) petroleum
(a) carbohydrates(b) water vapour (c) o |
“When-coak 1s—burnt,—some_0f_tht°_chcm4caLe.ne;:?::dls _E] i
(a) condensed  (b) derived (c) comp




19 Heat Transfer: (1)Radiation

Vocabulary
dull - Shiny wave .

A

Heat is derived from the sun. We do not é;'ractly know how it comes, but we
think that ;‘r is with electro-magnetic waves which cannot be seen, which are
able to pass through a completely empty space. When the rays of the sun
touch a thing, they make it warm, although the rays ‘themselves are

_ 5 not h-ot. We know this because the space between the sun and the earth
remains quite cold, although the rays are travelling through it.

But when the rays reach the earth, they warm the air, the ground, and
everything else they touch. Some rays are thrown back and some are tal;erz in
by the things on which they fall. A shiny surface throws back more heat

10 than a dull surface, which takes in more heat than a shiny surface.

We say that the sun radiates heat, and we call this way of heating/the
passing of heat by radiation. Radiation is only one of the three ways in
which heat is passed from one place to another. ' 2

10

Exercise 1

109

B , .o ;
Heat is derived from the sun (1)in a way whichis not fully understood, but

(2)it is thought to be with (3)invisible electro-magnetic waves, which are
able to pass through a (4)vacuum. Although they:-themselves are not hot,
when the rays of the sun touch (5)an object, they make it warm. This is
known because (6)space remains quite cold, although the rays are travel-
ling through it. : oo ki

(7)However, on reaching the earth, the rays warm the air, the ground,
and (8)all other objects they touch. (9)The rays are partly reflected and
(10)partly absorbed by the (5)objects on which they fall. A (11)polished
surface (9)reflects more heat than a dull surface, which (10)absorbs more
heat than a (11)polished surface. .

(12)The sun is said to radiate heat, and (13)this method of heating is
known as{14)heat transfer by radiation. Radiation is only one of the three
(15)methods by which heat is (16) transferred. - - e

Find the way in which the words and phrases italicised in Text A are
expressed in Text B:

1 We do not exactly know 8 everything else )
how 9 Some rays are thrown back
2 we think that it is 10 some are taken in
3 which cannot be seen " 11 shiny _ :
4 completely empty space, 12 We say that the sun radiates
5 a thing 13 we call this way of heating
6 the space between the ' 14  the passing of heat” -+
sun and the earth = = - 15 waysin which
But when the rays reach the 16 passed from one place to -
earth b another N 3
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Exercise 2

Exercise 3

Compare these two wayS of saying the same thing: -

In everyday speech or writing : In science:
(a) Wesay that the sun radiates heat. (b) Thesunis said to radiate heat.

In scientific writing, the passive form (b) is usually preferred to the active
form (a). :

Rewrite these sentences as in example (b):
1 People think that heat from the sun is radiated by electro-magnetic
i WTES by o0 s R 5
+2  People do not yet fully understand how this heat comes.
3 People believe that the sun’s heat travels as invisible electro-magnetic
waves. T ; BF W
We know. that the rays themselves are not hot.
We have proved that space itself is quite cold.
‘We can observe. that the rays warm everything they touch.
- We have observed that dull surfaces absorb heat"
We have observed that polished surfaces reflect heat.
We know that the moon reflects sunlight. !
When heat travels in this way we say that it is radiated.
We say that this is heat transfer by radiation. '
We know that three methods of heat transfer exist.

A - NV

10
AT
12 r

Rewrite this passage; using passive forms. (The subjects of the passive

- sentences are italicised): o
 We derive heat from the sun, but we do not fully understand the way in

which it comes. We think that it is transferred by electro-magnetic waves,
" but we cannot see them. The heat rays from the sun do not heat space,
although they travel through it. we know this because space remains
cold, although the rays warm the air and qli other objects they touch. All
objects reflect some of the rays and absorb some of the rays. A polished

1 surface reflects more radiated heat than a dull surface. A dull surface

absorbs more radiated heat thanva polished surface. We say that the sun

-radiates heat, and we call this method of heating heat transfer by radiation.

Exercise 4

R i

Give ONE word for each ‘of these phrases. Then use these words to com-
plete the sentences below: e,
completely’empty space .

cannot be seen : .

the space between thé siin'and the earth

passed from one place-to'another

throws back
takesin

e R

M‘O

A

Exercise 5

Exercise 6

Exercise 7

UNIT 19 HEAT TRANSFER: (1)RADIATION 111

Electro-magnetic waves are .
Electro-magnetic waves can travel through a
Electro-magnetic waves travel from the sun to the earth through — .
A polished surface more rays than a dull one.

Heat from the sun is by radiation. )

A dull surface more heat rays than a polished one. .

(=2 QN RO OV N

Answer these questions without referring to the Texts:

How do we know that the sun’s rays are Fhemsglves: cold:? A i
What is the difference in meaning bt_?twee% ‘a space’ and ‘space’?
What is the sun said to do? ndaoh? )i
What is this method of heating known as?

How many more methods of heat transfer are tlh?;_e ?

00 1 O W s W N

Questions for further discussion: . o

1 Why-is it cooler in the shade? ) :

2 Why is it cooler at night than during the day? :

3 Find out about new forms of heating systems which use the heat
radiated by the sun. ) . -

4 Why wou%,d a 'white house be cooler in summer than a house with

dark-coloured walls? =~ . i
5 Why do silver pots keep things hot fpr a Ior;g time?

Vocabulary e , i b \
the shade. ; : N
Suggestions for further activities: * .

Take two fnercury thermometers, marked A and B, and leave them in the

room for a while so that they both register the same temperature. Cover

the bulb of thermometer A with black paper, anfl the bulb of thermo-
meter B with silver paper. Place them side by side in the sun and observe
the rise of the mercury in each. Which rises faster? Why?

What is not fully understood ? )
Are electro-magnetic waves able to be seen? No AT
Can they pass through a vacuum? Y 4° o gy

-0




20 Heat Transfer: (2) Conduction__

Vocabulary

asbestos fibre-glass material silver |

cork handle molecule ~ wool

to dip : }
A s -' pner "

If you dip a silver spoon and a wooden spoon into boiling water at exactly
the same time, the handle of the silver spoon quickly gets hot, while the
handle of the wooden one stays cool. Why is this? ¥
The reason is that the heat at one end of the silver spoon is passed on
> quickly from one molecule of silver to the next. However, this is not true
for wood. ;
The passing on of heat from one molecule to the next is known as con-
duction. When heat is passed on like this, we say that it is conducted.
Materials in which this happens easily and quickly are said to be good
- 10 conductors of heat, and all metals are good heat conductors. In materials
such as wood, rubber and air, heat does not pass easily and quickly from
one molecule to the next. When we say that we mean that these materials
are bad conductors of heat. o el
Bad conductors of heat are often known as insulators. They stop heat
15 from getting away because their molecules do pass on heat easily and
quickly from one to the next. Air which is not moving is one of the worst /
conductors, and so it is one of the best insulators. Any material which'
holds z’nsz‘d_e izse{fplenty of airisa good insulator: e.g. wool, cork, asbestp's
and fibre-glass. . ' ! f

/

113
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" If (1)asilver and awooden spoon are dipped (2)simultaneously into boiling

4 T t
water, the handle of the silver spoon {3)raP1dg(. l:;ecomes hot, while (4)tha
den one (5)remains cool. Why is this _
Of';"l;; ?:;?so:; is that(tl)m heat at one end of the silver spoon is (ﬁlt;ansf??riid
rapidly from one molecule of silver to the next. However, this is not (7)the
ith wood. ik ro £ ¥ .
cas‘ll“ah‘:;n{s)transft:r of heat from one molecule-to-t!ae-nex.; (9)is kl_lé)v::;l ta)z
conduction. When heat is (G]transferred-'(Q)iq this way, it is sal
ed. : P S e n ok 5
Cor;:z:lt‘;:'ials in which this (10)occurs readily are said tc; beglts)osi ;:}o::ggic;sgs
ductors. In materia ’
of heat, and all metals are good heat con = -
i dily from one molecule to
d air, heat is not (6)transferred (10)r-ea‘ y from ¢
:ll:: zzl;c:n[l 1)By this is meant that these materils are (12)poor conductors
f heat. e SV .
° (leza)Poor conductors of heat are (13)frequently k'_now_n as 1m$1illgtc:;t
They (14)prevent heat from escaping because’ their molecules

. (6)transfer-heat (1Q)readily from one:to-the next. (15)Still air is one of the

Exercise 1",

(16)poorest conductors; (16)consequently it is one of the best insulators.

* Any material which (17)encloses plenty of airisa good in_:sulator: e.g. wool,
cork, asbestos or ﬁbr_e-g.lﬁ-..;_s. fa

Find the way in-whiéh the words and phrases-italicised in Text A are
expressed in Text B:

1 - a'silver spoon and a wooden i? xﬁgsn‘i:assai)l!yt;Zf“?:ifg:gl
2 Sa_{)(;(:cgctly the same time :i :aflttén | : |

'3 et glt3t5 14  stop heat from getting away
‘51 ;}t.l:y}sland ¢ ' 15 Air which is not_ moving

6 passed on quickly 13 ;«trfgssto-‘ | :

; "'I':lftlll: Szaa;sing on - 18 holds inside_itsclf'

9 like this
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Exercise 2 Tyg CASE is often used to mean ‘trye’:

Exercise 3

(a)  This is not true for wood,
(b) This is not the case with wood,

Read or rewrite these sentences, using THE CASE, as in example (b):

21 :::: 1: :ranstferre:;i readily in silver, and this is true for aJ] metals
'S transferred readily in metals, but thjs ; ’
§ e g e : ; IS 1s not true for wood.
00 is i
e o poon quickly becomes hot, but this is not true

Wool and cork enclose plenty of air, ang this is also true for fibre-

X4
5
6
' xg I‘:ﬁ;‘:‘ig::;;ipug:tt;o Pt uly single 8as, but this is hot'true
: ieved that the moon radiateq e : ioht .
Xo now know that this is not trye, . 1ts own light, but we

It might be thought that “dioxi '
.the at carbon dioxide i
atmosphere, but this js not true, . v s il

%

10 It was once thoy :
- Was once thought that the at i '
this iy e o mught mosphere did not exert 4 pressure, but
Rewrite this pass;ge,'-ﬁsiﬁg passive forms witho t e
the passive sentences are italicised] TR Sl

Exercise 4 Give ong word j b
; n place of i
p_]ete_t}_le__ggntgnpef;_ ez.lch phrase belou{. Then use this word to com-
Passed from one place to anather \Ar0rt ) \ .' I
at f:'xactiy the same time o wm AN U/Zf"- . '
casily and quick]y 'Uba% . -' J el
getting away " g0 - e 6§ ¢ mns o
holds inside itself % QgD )
the passing on WM"W{ B A : b
__._.‘__‘_;.-_..I'l;he F_wo SPoons are dipped in boiling water ——‘9_“'“"
S e?t Isquickly ;,—'{:'-from'one-sﬂvcrm'oiecuIe tothenext: - - e

A4S

Exercise 5

Exercise 6

Exercise 7

I 5
S a—— Tfirst? =

UNIT 20 HEAT TRANSFER: (2)CONDUCTION 115

T e B
. i3 'L/&‘ﬁo. MR
3__Any material which —— air is a good insulator.
415‘@{— of heat occurs readily in all metals. s

5 Good heat insulators prevent the heat from —€%u.< }——---f
6 Heat is conducted 712:}{1{%"@1' and all other metals.

Answer these questions without referring to the Texts:

1. When two spoons are dipped into boiling water, which handle remains
cool, a silver or a wooden one? b
Why doesn’t the wooden handle become hot quickly?

When is heat said to be conducted ?

Which materials are said to be good conductors of heat?

Gi\fe examples of poor heat conductors.- .

WHat is another name for a poor heat conductor?

Give the name of one of the best insulators, ;

‘Why are wool, cork, asbestos and fibre-glass good insulators?

Is a good conductor also a good insulator?

O 00aown bW

Questions for f'urther discussion; . ; _
1 If you held a nail in a flame, what would happen and why ?
2 If you held a thin piece of wood in a flame, what would happen and

why?,
3 Why do the pans and kettles used in cooking usually have wooden or

plastic handles? _ . .
4 Give more examples of everyday uses of poor conductors of heat.
3 _How does clothing keep us warm? Which materials would keep us
warmest? , 4R N o '
6 Why do birds ruffle their feathers in cold weather ? .
7. Why are wooden houses cool in summer and warm in winter?
8a Why do some houses have double windows?
8b Wouldn't it be just as effective to have simply thicker glass instead of
. two thin layers?
9 People often say that warm clothing ‘keeps out the cold’. Why is this
-..-expression unsuitable for scientific purposes? What do they really

mean? ¢

Vocabulary :

effective a nail

a flame
Suggestions for further activities :

Get a pan of very hot water and simultaneously dip into it a long wooden
poon and a metal spoon of the same length. Which handle becomes hot




