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NEPEAMOBA

JaHuit noCiBHMK — e MOXTMBICTb NPeaCcTaABMT BeKiNbKa ENEMEHTIE
HaB4anLHOT NPaKTUYHOI (PYHKUIOHANLHOT) rpamaTKn, MeTa AKoI NiaBeCcT
CTYOEeHTa 00 PO3MIPKYBAHHA HAA Pi3HMI MOXTWMBOCTAMI BUKOPWCTAHHA
rpamMaTUdHKUX 3acobii | HA NPAKTULI NOKA3aTy, AK B3AEMOOJIOTb KOrHITUBHA
i KOMYHiKaTUEHA DYHKLIT MOBH,

Mu Hamaragmocn NoKasaTht 0aHyY 3 MOXIUBOCTEH NOACHEHHA: TOGTO
NpencTaBuTi 3acobiu, Aki 3a00BONLHAIDTE Taki HYHKUIOHANBHI NOTREetK:

1. 3acobu BUPAXKEHHA TEMNOPANBHUX BigHOWEHL (Yac) MUHYNOMO,
TEMNEPILLHBOro, MARGYTHLOID

2. 3acobu BUPaXEeHHs JeaKUX MOAANBHUX BiOHOWEHD,

3. 3acoBn BupaxXeHHR KBAHTATUBHKX BigHOWEHL (KiNeKIiCTh),

4. 3ac061 BAPAXKEHHS NOKATUBHUX BIAHOWEHE . (MICLUE);

5. 3acobu BupaxeHHs Lini;

6. 3a2c0061 BUPAXEHHS MPUMYUHWY Ta Hacniaky;

7. 3acobn BUpaXeHHs KOMNapaTRHKUX BIiAHOWEHb (NMOPIBHAHHA).

Lle o3navae, Wo Ha BigMiHY BIA TPaAULIAHOMO NPEaCTABNEHHS
FPAMATUSHOTO MaTepiaty Ml HaMaraeMca BUKOPUCTATH Taky ispapxio
MPIOPUTETIB, METOID AKQK) $Tae: QraHyBaHHA CMWUCNOM BWCNOBY -
BIGNOBIAKH LULOMY CMUCTY rpamaTiiHa hopMa — MICLE rpamMarTu4Hoi
dopmi ¥ cucTami npaeun. CUcTeMA 3aBiaHb ANOpAAKoBaHa TaKOMY
Aiaxony 40 BUBYEHHA rpamaTtuku: translating ... forms, reading about,
expressing or descussing ideas, talking about ..., writing about. Takum
YAHOM, NPW TAKOMY Nigxoai MKW HARYREMOCSt BUXOOQUTH BIf,
KOMYHIKATUBHOIO HaMmipy, 0OBONIKATA CMMCN BIQHOBIAHMMY HOMY
rpaMaruaHrmMi hopmami, Hv Bin Hasopux pyHKLIH 00 TOrC ACOPTUMEHTY
MOBHUWX 3aC006IB, AK MOXYTH X peanizosyBaTi.

Lie nigxin He MOXHO BBAXATI CAMOCTIAHUM NPY BUBHEHHI rTpaMaTUKI.
BiH ARNSCTHCHA JONOMDKHUM: A0ROBHIOE KYPC HOPMATUBHOI MDAMATHIKH i
AONOMArae CUCTEMATUIYBATIA 3HAHHA ANA BUKOPUCTAHHA iX B YCHIA i
NACHMOBIN KOMyHikauii. TIociBHUK OOUINLHO BUKOPUCTOBYBATH AN
NMOBTOPEHHSA Ta Y3aransHeHHA Kypoy rpaMaTuky,

MpamMaTu4HWiA Matepian NogaHo HeBenvKuMK nopuismn. Buknap
Marepiany AC3BOAAE BUBMATH QOOHY TEMY HESANEXKHO BiL, HHLUOT, TOMY IX
MOCRIDOBHICTL MOXHO 3MIHIOBATU.
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sooner is a thing brought in sight than it is swept by and other takes its
place, and this too will be swept away. (Marcus Anrelins).

7. Know the true value of timpe; snatch, seize, and enfoy eyery moment

of it. No idleness, no laziness ---; Dgver put off tili tomerrow what YOuI can
do today. ¢£n. Chesterfield)

8. Inever think of the future, It Comes soon enough. (A.Einstein)

5. READ ABOUT “TIME-TENSE” IDEAS.
EXPLAIN HOW YOU UNDERSTAND THEM.

WHO CAN SAY?
Who can say
Why foday
Tomorrow will be Yesterday?
Who can tell
Why to smell
The violet, recalls the dewy prime
Of youth and buried time?
The cause is nowhere found in rhyme,
(Alfred Tennyson)

LEE

Time present and time past

Are both perhaps present in time futyre

And time fyture contained in time past.

If all ime is eternally present

Alltime is unredeemabile.

What might have been is an abstraction

Remaining a perpetual possibility

Only in a world of speculation.

What might have been and what have been

Point to one end, which is always present.
Th.Eliot

Hactoawee 1 npoweslree,

BeposaTtho, HacTynaer B Oyaywem,

Kak Byaywee nactynano g MpoLeaLuen.
Ecnu Bpemn Bcerna HacToRLes,
3HaunT, Bpems He OTMycKaer,
Hedacraeiee — OTBNEYEHHOCTD,

LNIT 1. TEMPORALITY

OCTawasca BOZMOXHOCTRIO
Toneko B 061aCTY YMO3PEHKS.
HeHacTaelee w HacTaBWwee

Bcerna BeayT Kk HacToAWEMY,
flep. O.Ceprecsa

* * *

Ah, fill the Cup: -~ what boots it to repeat

How Timg is slipping underneath our feet:
Unborn TO-MQRROW and dead YESTERDAY,
Why fret about them if IQ-DAY be sweet!

Rubaiyat of Omar Khayyam

6. TALK ON WHAT TIME IS IN YOUR LIFE.

7. WRITE A SHORT ESSAY EXPLAINING WHAT THE PAST,
THE PRESENT AND THE FUTURE ARE IN YOUR LIFE.
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UNIT 2. THE PRESENT

UNIT 2

THE PRESENT

Present —the penod of fime which is happening
now, not the past or future,
Cambridge International Directionary of Engiish

1. STUDY THIS:
Ti Tense
ime Simple Progressive Perfect Progressive

I, we, you, they study |l am siuclying I, we, vou, they
He, she studies He, sheis studying | have been studying
Do? Does? We, vou, they are|He, she,thas

- studying been studving

E always now from 2 p.m.

ﬁ usually, everyday... |[still since 2 o'clock

E often currently for 2 hours

sometimes
seldom
occasionally
never

at the moment

2. TRANSLATE FOR THE “PRESENT” IDEAS. COMPARE THE ENGLISH
AND UKRAINIAN VERB-FORMS,

1. There are two golden rules for an orchestra; start together and finish
together. The public doesn’t give a damn what goes gn In between.
{Th.Beecham}

2. Money spaaks sense in a language all nations understand. (A.Behn)

3. If people are unwillipg to hear you, better it is to hold your tongue
than them {Ph.Chesterton),

4. The man who makes no mistakes does pot usually make anything
{E.Phelps)

5. A pessimist? A man who thinks everybody as nasty as himself, and
hates them for it {G.B.Shaw)

6. Every day, in every way, | am getting better and better (£ Couss)

7. | do not know which makes a man more conservative — to know
nothing but the present, ot nothing but the past. (J M.Keynes)

10

3. EXPLAIN WHY THE AUTHOR USES THE PRESENT TENSE FORMS:
METAMORPHOSIS.

When water turns ice, doesn’t it remember one time 1t was water?
When ice funs back into water, does it remember it was ice?
Carl Sandburg

Y

* k ok

PHILOSOPHIC ADVICE.

Ha who knows, and knows not that he knows ngt; he is a fool; shin him.
He who kpnows not, and knows that he knows ngt; he is simple, teach him,
He who knows, and knows not that he kpows; he is asleep wake him.

He who kngws, and knows that he knows; he is wise, follow huim.

* % Kk

The tide risesg, the tide falls.
The tide rises, the tide falls,
The twilight darkens, the curfew galls;
Along the sea-sands damp and brown
The traveller hasteps toward the town,
And the tide rises, the tide falls.
Darkness setties on roofs and walls,
But the sea in the darkness calls,
The little waves, with their soft, white hands,
Efface the footprints in the sands,
And the tide riges, the tide fallg.
The morning breaks; the steeds in their stalls
Stamp and neigh, as the hostler galls;
the day refurps, but nevermore
Returnps the traveller to the shore,
And the fide nges, the tide falls.
Henry Langfelfow

AFTERNOON IN FEBRUARY

The day jg ending,

The night ig degcending;
The marsh ig frozen,
The river dead.

Hemry Longfellow »
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4. READ FOR “THE PRESENT” IDEAS,
Explain what the Present Simple Tense forms express:

RETURN TO THE “TITANIC”.

The mission of the Alvin, a submersible vehicle, shatters another myth
about the Titanic,

The Avin in many ways esembles some of the first manned capsules
of the Mercury space program. There is barely enough space for its pilot
Inside and he gits on a six-inch stool, two other crew members seat on the
floor. The light js dim because they try to conserve power and take
advantage of what little visibility there 1s at great depths. Woolen clothing
and deodorants arg taboos inside Alvin because they add contaminants to
the life-support system.

Three palm-sized Plexiglas portholes are the crew’s window to the
outside world. An underwater telephone that yges a sohar transmits voice
and Morse codes at limited frequency. The life-support system Jasts up to
three days.

Before each dive they check it for leaks, they measure voltage and
check lubrication levels in the motors.

Controlling Alvin’s dive requires great precision on the part of the
mother ship. The cost of each trip is $20,000. They try to conserve the
hatteries and save time, therefore Alvin passively sinks until it reaches the
required depth. It usually takes up to two and a haif hours. They widely use
in shipwreck scavenging and on offshore oil platforms. Commercial
remotely operated vehicles operate for the most partin relatively shallow
depths around the continental shelf where they perform observations, They

are unabie to descend to midocean depths.

Explain what the Present Progressive Tense forms express.

A MAYAN ENGINEERING LEGACY “COBA”,

By 700 A.D., the Mayan city of Coba covered 30 square miles, had an
estimated population of 50,000 and 120-foot-high pyramid. Two centures
later it was left almost abandoned.

Today, scientists arg attempting to solve the mystery behind this city.
Archeologists gre digging through layers of dense jungle. From the top of
the 120-foot-high pyramid they can see some 6500 mounds spread
throughout the jungie. Dense vegetation covers the ruins and is greating
the appearance of mounds. Now when the excavation in the Gucation is
uncovering an gdvanced urban centre where Mayan engineers buiit their

12
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pyramids, temples and roads, the experts try to explain how the structure
i:ould stand for more than 1000 years.

Fill in the chart:
Voltage Defintion | Applicaton Operation | Classrication
regulator

VOLTAGE REGULATOR

Voitage regulator, any electrical or electronic device that maintains the
voltage of a power source within acceptable limits. The voltage regulator
15 needed to keep voltages within the prescribed range tha;gﬁgﬁgmlecaied
by the electrical equipment using that voltage. Such a device jg widely yged
in motor vehicles of alt types to match the output voltage of the generator
10 the electrical load and 10 the charging requifemeﬂ_ts of. the batte_w.
Voltage regulators are also used in electronic equipment inwhich excessive
variations in voltage would be detrimental.

In motor vehicles, voltage reguiators rapidly switch from.gne {o a_nother
of three circuit states by means of a spring-loaded, double-pole switch. At
iow speeds, some current from the generator jsusedto boos_t the generator
magnetic field, thereby increasing voltage output. At hl.gher speeds,
resistance is inserted into the generator-field circuit so thatits VQItage and
current are moderated. At still higher speeds, the circuit Ls_smugheﬂ_oﬁ
lowering the magnetic field. The regulator switching rate g usually 50 to
200 times per second. - .

Electronic voltage regulators utilize solidstate semiconductor devices
to smoth out variations in the flow of current. In most cases, theyQD_eL.&te.
as variable resistances; that is, resistance decreases when the electrical
load is heavy and jncreases when the foad is lighter.

Voltage regulators perform the same function in Iarge-sca!e power-
distribution systems as they do in motor vehicles and othgr machlngs; they
minimize variations in voltage in order to protect the equ:pmer!t usw]g the
clectricity. in power-distribution systems the regulators are either in the
substations or on the feeder lines themselves. Two types of regulators are
used: step regulators, in which switches regulate the current supply, and
induction regulators, in which an induction motor 3upplles a secondary,
continually adjusted voltage to even out current variations in the feeder
line.

L

13
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UNIT 2. THE PRESENT

' Tell what is happening.

SPACEPOEM 3: OFF COURSE,

the golden flood the weightiess seat

the cabin song the pitch black

the growing beard the floating crumb

the shining rendezvous the orbit wisecrack

the hot spacesuit the smuggled mouth-organ
the imaginary somersault the visionary sunrise

the turning continents the space debris

the golden liteline the space walk

the crawling deltas

the pitch veivet

the crackling headphone
the turning earth

the cabin sunrise

the shining spacesuit

the camera moon
the rough sleep

the space silence
the lifeline continents
the hot flood

the growing moon

the cracking somersaylt
the rough maon

the weightless headphone
the fioating lifeline

the crawling camera

the space crumb

the orbit mouth-organ

the smuggled orhit

the visionary rendezvous
the cabin debris

the pitch sleep

the turning silence

the crackiing beard

the floating song.

Eawin Morgan

5. DISCUSS THE FOLLOWING.

14

YOUR LIFE AND THE PRESENT SIMPLE TENSE.

A. Find out what could you Jike to be?
1. Do you like to travel?

2. Do you prefer to work indoors?

3. Do you like talking to people?

4. Do you prefer to work alone?

5. Are you energetic?

6. Do you like organizing things?

7. Areyou patient?

8. Do you like animals?

9. Are you noisy? '

10. Do you like to work with your hands?

11. Are you artistic?

12. Do you like working with numbers?

13. Do you like children?

14. Do you like looking after chitdren? '

15. Are you calm?

16. Are you musical?

17. Do vyou like sport?

18. Do you like working at night?

19, Do you mind seeing blood?

20. Do you like talking on the phone?

Here are the marks for your answers. Check your answers and add up

your score,
Yes| No Yes | No |. Yes |No| . Yos | No

1. |10 1 6. 10 |3 11. |5 4 16. 5 7
2. | 570 7. 2 lo 12. |5 2 [17. 10 |1
3. 1015 8. 2 15 13. 12 5 [18. 2 |4
4, 5 |0 8. 10 |t 14. |2 4 19. 2 |5
5. 110 |4 10, 5 32 15. 2 5 |20, 10 4

If your score is between 5 and 45:

You are calm, strong, sensntlve, reliable. You enjoy workmg with people
and helping them. You are also a practical person. One of these careers
will suit you: teacher, doctor, nurse, social worker,

If the score is between 45 and 90:

Youlike to work quiety and concentrate. You are gentle, quiet, talented,
methodical, tidy. You prefer to work on your own. One of these careers will
suit you: researcher, tab technician, librarian, artists hairdresser, architect.

If the score is between 90 and 135:

You are a lively person. You like to be very busy, to be with people. You
hke organizing things for them. One of these carrers will suit you: journalist,
manager, air hostess, bhuss conductor, guid.

15
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b. 30 to 50 minutes.

B. Find out how heaithy you are. ¢. 30 minutes or less.

. Your Scores 3. You have:
Check-your diet. YU | fnend [VesTRg a. back, knee, hip or ankle problems.
!+ Do vou usually have much bread for 0 ! b. no chronic muscular conditions.
o akfast? 0 ! . ici body problems
2. Doyou usually have sugarin your tea or 1 0 ¢. no chronic lower-body p .
coffee? , g] 0 4. Which sounds the most like you?
3. Do you drink half a litre of milk a day? 1 . . simple.
4. Do you often eat fruit? 0 1 a. Hike to k_eep thtmgs {'; ets and activities
5. Do you eat sweets or chocolates every o 1 b. love trying out new 9adg e ; the basics
day? ¢. | like good equipment and up-to-date information, but the bas
B. Do youdrink much tea and coffee? , ine with me.
7._ Do you often eat biscuits or cakes? e fine wit )
Check your spare time activities, 5. You prefer to take:
8. Doyougo foraruninihe mornmg? 1 0 a. the scenic route,
9. Do you do moming exercises every day? 0 1 b. the road less traveled.
10. Do you play outdoars games three times i 1
aweek? 0 1 ¢. the fast lane.
1. Are all your activities sitting down 6. Which motto do you relate o best?
hobbies? a. Slow and steady wins the race.
Check your daily routine, . . ice of life.
12. Do you get up before § o'clock? . 1 g b. Variety IS(;:h(;SDd
13. Do you go to bed before 11 o'clock? 1 0 ¢. Full speed ahead.
14, Do you ofter watch TV for more than two 0 1 Scoring
hourg? 1 0 , ’ i lking is for you.
mostly a’s, brisk walking is for v
15. Do you sleep with your windows open? i your answers are Y

More b’'s? Speed up and head for the hills,

Total: Andifc’s predominate, try walk/run program three to five times a week.

D. What’s your fitness style?

Are you moye apt to find success with a diet program, health club or on
your own'’?

- Do you thrive in structured setting?

- Do you need feedback to attain goals?

- Dees support help you?

How did you score?
15 - 12: Congratulations! You always take care of your health. You can
expect to live "
until you’re over 100.
128! ltis not too bad! But think over your daily routine and spare time
activities, '

8 0: Your diet and fack of sportactivities mgy spailyour life in future. if you answers are “yes”, try health centres or ¢lubs. You'll find much

support, advice, specific food plans.

C. Find your walking personality, - Do you like a variety of fitness options?

1. How often do you exercise?

a. Rarely. - Is it easy for you to eat healthfully?
b. Occasionally. - Are you motivated and disciplined?
C. Regularly. - Do you like to do things your way?

2. How much time do you spare for a workout? Developing your own plan may be best.

a. 50 minutes or more.

16 17
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UNIT 2, THE PRESENT

Chart your fitness program.

4} You have dozens of jokes o tell.

FILL in two seclions — now, during your fitness program and when yol 1) Youmanage to remember a couple of jokes.

reach your goai.

¢} You can't think of a single joke to tell.

My present exercise: any regular physical activity/exercise you d 5. What go you feel if you have nothing planned for Saturday night.

(aerobics class, gardening, home chores, walking to work, etc.):

a) You feel sad. You ring up some friends and arrange an outing 10

Activity # Days per week/month | Time/Distance

the cinema.,

b) You think, it's time | had an evening in.

¢) Youthink, it's agoodchanceto read more of my new library books.

2, Changesinmy routine.

4. Do you take risks?

Date Activity Old levei: New level a) Sometimes;
b} never,
¢) often.
- 5. What do you do if they are ask to organize an excursion.
How do you fell affet exercising (e.g. more refreshed, energetic)? a) Youacceptwillingly. Youare ready to help when you know you can.
What keeps you maotivated {working out in the morning, with a friend)? b) You hesttate for a moment and then accept.

FILL in the following diary.

¢} Yourefuse because you think you won't be able to doit.

6. How do you spend your leisure time?
a) Byvyourssif;

b) with one or two friends;

Whao ¢} with a group.

7. Do you think about the meaning of life?
a) Sometimes;

b) often;

¢} never. I'm too busy living.

8. Do you find it easy 10 make decisions?

a) ltdepends.

Food Mood
What How Why Where
Day {type of food, {{(measure|{record your| (exact
how you portions)| emotions) place)
prepare it}
Breakfast
In-between
Lunch
In-between
Cinner
After dinner

b) Itis always easy to decide.

(alone, with farnily, friends, coworkers)

Where do you live (study, ...}
How long have you {for ... since ...)

E. Find out what is your temper?

1. What do you tell if you are invited to the party. What Is your reaction?

a) Good. i hope | meet some new people.

b) ldon’twant to go. Nobody spoke to me at the last party.
c) [love parties. | think I'l enjoy myself,

18 2. What do you do when you are at the party? Everyone is telling jokes. ‘

c) lcan never make up my mind.

9. Your friends make jokes about you.

a) You don’t mind at all.

b) You smile and iry not to pay atention.

¢} You are embarrassed. You don't like people making fun of you.

10. Somebody at your office (in your group) is 5ays horrible things about
you,

a) You are worried about it.

b} You don’t care what you say.

¢} You begin saying horrible things about them,
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Now add up your score:

112131456778 6T10
a | 31615135 133513
b 113131131371 5135
e |51 i {51 [58515 111713
35-60 points:

You are a true extrovert. You enjoy being in a group. You have lots of
self confidence. You are an active practical person. Yau are outward-
looking. You enjoy making decisions and taking risks. But be careful, Don’t
be too sure of yourself. Remember that you can hurt sensitive people.

26—34 points:

Like many people you are the mixed type. The outside world isim portant
t0 youas your own inner world. You are somewhere in between the extrovert
and introvert, Be careful tha you haven’t all the bad qualities.

10-25 points:

You are a true introvert. Your inner world of dreams and ideals is more

important to you than the external world, You are not always realistic or |

practical. You do not like showing your feelings to other people in case
they hurt you. Use your sensitivity to understand other people’s feelings.

6. WRITE ABOUT THE EVENTS WHICH ARE TAKING PLACE IN YOUR
COUNTRY RIGHT NOW?
WHAT ARE THE PEQPLE TALKING ABOUT?

20
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UNIT 3

THE PAST

Past — the form of a verb used to
descrbe actions, events or siates that
happened or existed before the present
time.

Cambridge international Dictonary of Engiish

1. STUDY THIS:
Tense
i impl Progressive Perfect Perfect
Time simple o Progressive

Did? I, he, she was | |, he, she, we, | I, he, she, it, ws,
I, he, she, it, we, | studving you, they had | you, they
you, they studied | We, you, they | studied had been studying

l(.'ﬁ were studying ‘

ﬁ yesterday yesterday at 4 by some time | for some time in the
the day before when we came, | inthe past past
lastweek ... ago they...

2. TRANSLATE FOR THE “THE PAST” IDEAS.
COMPARE THE ENGLISH AND UKRAINIAN VERE-FORMS.

1. An empty house is like a stray dog or a body from which life has
departed (S.Butler) . '

2. | have always been a quarter of an hour before my time, and it hag
made a man of me (H.Neison) .

3. | regret often that | have spoken, never that thave been silent(P.Syrus)

4. | have received up mare than one or two letters in my Iife that were
worth the postage (H. Thoreau). ‘

5. Every dog has his day, and mine has been a fine one. (G.Borrow) ‘

6. | glept, and dreamt that life was beauty; | woke, and found that life
was duty (E. Hooper) _ _

7. | have always heen a quarter of an hour before my time, and it hag
made a man of me. (H.Nelson) . )

8. The candie in that great turnip has gone out (Of Stanfey Baldawin, Sir
Winston Churchill)

g. In ltaly for thirty years under the Borgias they had warfare, terrg;,
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murder, bloodshed - they produced Mrchelangelo, Leonardo da Vincian
the Renaissance. In Switzeriand they had brotherly love, fve hundred year:

of democracy and peace and what did they prod uce. ?the cuckoo cioc
{Orson Welles)

10. lused your soap two years ago, since then | have used no othe

(Punch).

3. EXPLAIN WHY THE AUTHORS USED THE PAST VERB-FORMS:

ROUGH
My parents kept me from children who were rough
Who thiew words like stones and who wore torn clothes.
Therr things showed through rags. They ran in the street.
And clmbed chffs and stripped by the country streams,

{ feared more than tigers their muscles hke ron

Therr jerking hands and their knees tight on my arms.
| fearad the salt coarse pointing of those boys

Who conied my lisp behind me on the road.

They were iithe, they sprang out behind hedges
Like dogs to bark at my world. They threw mud
While | looked the other way, pretending ta smile,
| inged to forgive them, but they never smjjed.
Stephen Spender

ON TIME FOR ONCE
I was sittmg thinking of our future
and of how friendship had over come
S0 many nights floated wrth paun,

I was sttting in a room that looked on to a garden
and a stillness filled me,

bitterness drilled from me.,
Il was as near paradise as | am kely to get again,

' was sithng thinking of the chaos
we had caused in one another
and was amazed we had survived it

I was thinking of our future

and of what we would do together,
22
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and where we would go and how,
when night came
buryimg me bit by bit,
and you entered the room
trembiing and solemn-faced
on time for once.

Brian FPatten

BUNDLES
| have thought of beaches fields,

Tears, laughler,

| have thought of homes put up—

And blown away.
| have thought of meetings and for
Every meeting a good-by...
t have wanted to let go and cross over
To a next star, a last star.
| have asked to be left a few tears
And some laughter.

Carl Sandburg

4 READ FOR THE “PAST” IDEAS.
oxplain what the past tense forms mean:

RETURN TO THE “TITANIC”

Robert Ballard and his team from the Woods Hole Oceanographic
isltution found a senes of buclded steel plates which, indicating that the
"lilume” gank not from a piercmg collision with an iceberg, but from a
tidleswipe that |gosened its rivets and puckled its seams. The acclldﬁn;
wuae gentle and wiolent at the same bime. While the water funnez| tha
Lwallowed the ship quickly tore away the stern, twisting it on its way down,

the bow descended Intact.
m“(i: ;)ng places, even the glass portholes appeared to be intact. They
[mitk many light artifacts {pots and pans) dnfted down untouched. Somhe
of Lhe copperware |ogked new, having been polished c’ontanuously for the
st 75 years by gentle sea-floor currents. To the crew’s relief, they found
tio human remains. Nerther was any of th(la woodwork.
them long ago.

_?’Ihﬁgl;lg;:: egvulgdgeenﬂﬂyemwdmﬂment, not a temb, said Ballard. Jason

Jt, the robot, explored around corners. The robot's cameta captured alzcg
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of striking images. Martin Bowen, the operator of Jason Jr., compared thi
scene to a ghost house from a Walt Disney Movie, The expedition’s primar
purpose was technological rather than archeological.

UNIT 3, THE PAST

B (- 7th century ap in Persia. Windmills with vertical saa!s on horizontal shaftsI
ippear to have reached Europe through contact with the Arabs severa

;M ndred years later.

The operator told that when they had deployved Jason Jr, upto 200 feedl), ALK ABOUT “THE PAST IDEAS”. EXPLAIN WHAT IS DESCRIBED, WHAT

away where staircases had once been. They had seen the grotesqug
orange-red stalactites of rust hanging from the cellings like gring
chandeliers,

The mission proved that the submersible had been very useful {J
explore the hazardous area with precision, that they had corrected somd

mistaken assumptions., Many people told that the mission had made the
famous ship seem all the more intriguing

* ok ok

Today, Alvin, the submersible they used for their mission, contains littld
of its original equipment. Its three hydraulic propeliérs have been replaced
with six smaller, lighter electric ones. With the new system, Alvin's top}

cruising speed has increased from one and a half to two knots. Thed
scientific equipment, in contrast to the propulsion system, h

switched from eiectric to hydraulic powar,
Equipment on the mother ship “Atlantis II” is as important as that aboard
Alvin, They have refilted the ship with an enlarged lab and advanced data§

collection systems,

Fill in the following chart.

,i Turbine
TURBINE

There are four broad classes of turbines: water ( hydraulic), steam, wind,
and gas, The mostimportant application of the first three 1s the generation)
of electricity, while gas turbines are most frequently employed in aircrafl
to provide the motive power for iet propulsion. The principles of turbine
operation were applied in ancient times. The waterwheel, the ancestor ofj§
the water turbine, was used for grinding grain by the Romans about 70 ec. B
Early devices of this sort were simple paddle wheels immersed in streams
where the flow of water was available to turn the wheels. A precursor of the|
steam-driven turbine was Supposedly constructed by Hero of Alexandria i
about the 1st century ap. This device operated on the principle of reaction; §
rotation was achieved by steam issuing from curved tubes in a manner
similar to that of water issuing from a rotating lawn sprinkler. The windmill, {
from which the modern wind turbine developed, was already in use bythe
24
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WAS HAPPENING AND WHY THE PAST PROGRESSIVE TENSE FORMS
ARE USED:

THE GHOSTS OF THE BUFFALOES

night at black micnight | woke with a cry, _
ﬁwztwir?dows were shaking, there was t‘hunder on high,
The floor was atremble, the door was ajar,
White fires, crimson fires, shone from afar.‘
| rushed to the dooryard. The city was gone,
My home was a hut without orchard or Iawr).
ltwas mud-smear and logs near a wh!spermg stream,
Nothing else built by man could 1 see in my dream...
With bodies like bronze, and terrible eyes _
Came the rank and the file, with catamount cries,
Gibbering, yipping, with hollow-skull clacks,
Riding white bronchos with skeleton backs,
Scalp-hunters, beaded and spangled and bad...
Buffaloes, buffaloes, thousands abreast,
A scourge and amazement, they swept_ to the west.
With black bobbing noses, with red rolling tongues,
Coughing forth steam from their Ieathelr-wrapped lungs,
Cows with their calves, bulls big and vain,

i rds, shaking the mane...
Goring the lagga Q Vachel Lindsay

LONDON .
When men were all asleep the snow came flying,
In large white flakes falling on the city brown. _
Stealthily and perpetually settiing and loosely lying,
Hushing the latest traffic of the drowsy town_;_ ‘
Deadening, muffling, stifling its murmurs fallmg,
Lazily and incessantly floating down and dqwn.l
Silently sifting and veiling road, roof and railing;
Hiding difference, making unevenness even,
Into angles and crevices softly drifting and sailing.
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All night it feil. and when full inches seven
{t lay ift the depth of its uncom pacted lightnass,
The clouds Idew oft from a high and frosty heaven:
And all woke earlier for.the unaccustomed brightness

« “Of the winter dawning, the strange unheavenly glare:
The eye marvelled—marvelled atthe dazzling whiteness;
The ear hearkened to the stiliness of the solemn air...

Robert Bridges

6. DISCUSS THE FOLLOWING,

1. Workin pairs. interview Your partner about his/her yesterday evening
last weekend,

was happening at that timw?
3. Think of your typical day a year ago and now. What changed? Wha

didn’t change? Write about itor discuss it in pairs.
4. Describe your first day at the Unversity,

7. WRITE

1. Put down a list of 5 exciting or interesting things you have done |
your life. Compare your lists.

2. Think about your family history. Put down 10 sentences, Discuss j
with your naighbour. Compare your stories.

3. What did you do the day before yesterday? Try'to recollect as man

actions as possible and put them down (5 min.). Then read them to eac
other and cross out the same sentences. The person with the larges
number of sentences that are not crossed out is a winner.

4. What happened or didn’t happen on your friend’s ia
down & ‘did’” sentences and 5 ‘didn’t’
you neighbours’ list.
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UNIT 4

THE FUTURE

Future — time which s to come;
not the present or the Dast.'
Cambridge Intarnationat Dictronalry of

English
). STUDY THIS:
Tense
i . Present Present
Tme will be going to Progressive Simple

1) prediction Nisgongto |1) personal ar-(1) imetables
Tomortrow will be |happen {ranhgement, @tlﬁ?
warm afuture event ﬂxe_d_n{an_a sgm’
2} 1think, | quess |is on the way  {(time, date, rograms |
{inside 2} plans, plac_e} have xt tgrm
knowledge) decisions, firm decldeddand gt:;i ;:y
Daor'tlend him  |intentions arranged _
yc?ur car~he’ll  |have.decided [2) prediction 2)Lof_gﬂ
crash i, but not outside a sk for )
3) pohte arrangeug evidence;l ook ms_trggtcrigonla.

& |requests. 3) polite outf ' Whire

2 |Willyoustayin  |requests We're going to|pay?

’5 this evening? Are you gomng |crash

- 4) decision at the [to stay in this
moment of evening?
speaking {pressing for a
« offer to do decision)
+ agree to do
s ask io do
* DrOMIsSe _
- Eueather fore |- intentions |- plans for the |- time tables
cast for the co- coming week

ming week

27



UNIT 4. THE FUTURE
GRAMMAR IN USE
Can it be summed up so,
]T Tenge Quitin a single kiss?
ime Future Future i thee qo.
Progressive Perfect fam to shall : % thee g o.
1) smth will he 1) smth will have Tysmthisto [1) asking for The stars that crowd the summer skies
going on at a been completed by |happen smb’s opinion | Have watched Us so below
certantimem  |certain time in th official Shall 1 open ith all their million eyes
the future. future pians, fixed (the window? With all their ’ )
2} Polite The carwill soon  [personal | dare not let thee go.
enguiries have done 100.000 [arrange- | will not let thee go.
& |win you be miles, ments. I hold thee by too many hands:
2 [stayinginthis  [How long you have Thou sayest farewell, and lo!
T  [country (just been learning ! have thee by the hands,
asking about English? And will not Jet thee go.
plans) Robert Bridges
- at a definite - by a definite -INcontracis |- asking for
time in the moment of time in l(obligation) | smb’s ROMANCE ‘
L future the future opinion 1 will make you brooches and toys for your delight

Ot bird-song at morning and star-shine at night.
I will make a palace fit for you and me,
Ol qpeen days in forests and blue days at sea.

2. TRANSLATE FOR “THE FUTURE” IDEAS.
COMPARE THE ENGLISH AND UKRAINIAN VERB-FORMS,

1. No young man believes he shafl ever die (W, Haziitt)
2. Ifaman does not make new acquaintances as he advances througy|
life, he will soon find himself left alone {S.Johnson)

3. ] cannot and will pot cut my conscience o fit this year's fashion
(L.Heliman) .

4. You cannot fight against the
(W.E.Gladstone)

5. Those who "Il play with cats must expect to be scratched (Cervante :

6. I shali be as secret as the grave. (Cervantes) "

7. Accidents will oceur in the best-regulated families, {(Ch.Dickens)

8. A thing weil said will be wit in all languages, {J.Dryden)

9. Money will say more in one moment than the most eloquent lov
canin vears. (M, Fielding) '

10. You will gg most safety in the middle. (Owid}

' will imake kitchen, and you ghall keep your room,
Where white flows the river and bright blows the broom,
And you gshall wash your linen and keep your body white
It rainfall at morning and dewfall at mght.

Iuture. Time is on our sid And this shall be for music when no one else is near,
] {hu fine song for singing, the rare song t.o hear!
That only | remember, that only you admire,

d road that stretches and the roadside fire.
03 (he broad ro e o

1
3

-

| 4 ARAD FOR “THE FUTURE” IDEAS. _
Explain what the future tense-forms mean:

RETURN TO THE “TITANIC®
{written in 1986)
tn Ihe future, optical fibers will eliminate the need‘ to multiqle)f powec;
dinl dula. It will provide higher-quality video, more rapid transmission an
the processing of more data. This will reduce noise. ve

3. EXPLAIN WHAT THE AUTHORS MEAN BY USING THE FUTURE
VERB-FORMS:

| willnot et thee go.
Ends all our month-long love in this?
28
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; : j: ; imi hurov joined two halves of a si
New arrangements will allow computers on the submersible and thiind Russian commander Vladimir Dez _
¥ ' nedallion - in the same way the crews of Apollo and Soyuz did 20 years

mother ship to operate in parallel. They will use the same software and w
1tjo.

not require complex synchronization. . illion for six more shuttle expeditions to
Autornatic control will be needed. Human operat lilsend high-levdll  NASA will pay Russia $400 million for six more sh i
omatic cont = o wil e llsend high-fe ir he[pinéﬂt%ﬁnirfromasurvivalsheltermtoaworklng lab. The shuttle

commands, which the control system will convert to lower-levd .
. . . o - for their next great
nstructions. Both the unmanned submersible and the vision system ir missions will also prep astronauts and cosmonauts

haye their own processors, but they will not be fully autonomous, loip. The construction of a new statlonmﬂu%eatleailzt;?i ;?;rsbauf;ﬁ.“]rot:g
Jason will make its debut in 1987, they will test it in waters less thaflthan 70 faunches: and_mu;h of the h?r ware 2 & piatiorm for long

100 feet deep. In 1988 it will make its first midocean dive, Wulernational Space Station, in turn, woq d serve E}[ Mgrs That planetis
It will probably be used to explore dangerous areas (shipwrecks or opeditpace voyages and, someday, as a stepping-stone to .

lava pits). j

il within reach of a Russian rocket. But can hgmans make it as well?
| “he?)crj;yShfittle—Mir, the experiments will continue with qualll and wheat. Sp
! i, no one has gotten a second generation of pla‘nts or anlmaishto gbrc:]'u;ri in
npace—suggesting that any hope of space farmmg or _arﬁmat\! us c?ee ry-f
I years away. Plants, in particular, could'be vital to sustaining life on p

Lpace voyages.

* k4
{written in 1998)

The shuttle-Mir expeditions will continue to study the weird effects of
weightlessness. The evidence to date, NASA doctors say, that bones ang

only 304 humans have ventured Into space-most on shoit flights. To NASA Filt in the chari: S
this leaves space medicine a mystery, thousands of cases short of “N” Future i . . ructurai

; s . . : Purpose Dimensions N
the magic minimum number nesded to estabiish clear conclusions. “’g project | -ocation P characterstics
the difference between American and European medicine. For th

MAN-MADE ISLANDS GROW IN TOKYO BAY

-made istands are
They do not yet appear on maps, but two new man :
al Lelng foy;med in Tokyo Bay. The concrete and steel islands will support the

- i 15-kilometer-long four-lane toll road that'w_ill
Manned and unmanned spacecraft will iift off from two continents at thal 1*"S T??;?Ngg;"gn‘;"?g’tﬁe irest to Kisarazu Gity in the Gast whon i i
rate of more than one a month and gather more than 200 miles above thal hmmelcte din 1996. The highway fs expected to reduce affie congestion
Earth to assemble moduies that have never been fitted together on thd "'I’l'l"p ?he motropoitan Tokyo are ‘
ground. There will be Japanese and European science fabs, a Canadiarf ™"

echanical arm “USSallpowe ants, C Only a thi i i in the form of a

i i 8] itics say it can be done Y hird of the hlghway will run above the watgr, n

: me. | rplants. Cri v t ! 1 In itlgel |hé rermainder will consist of two parallel 10-kilometer undersea
short a time. .

i tunnels to the
' Kisarazu Man-made Island will connect tr}e :
now thoy were e Dt e e frstto putamaninorbit. American ] :\’;f: )l llfjam\:'l?l’:?lg ?I?e highway is being built, the islands are serving as launching
know they were first to put a man on the Moon, The last time they met i ‘i mage.

illi ipment that is boring the tunnels in the ocean
space, they were both in capsules originally built for the moon race, Toda "m"o\:vn:]s fc,trrgfu{:‘rlgalll;%a?g s;?‘:lnplete. the islands will provide ventilation to
the old rivals are no longer running in the same event. Cosmonauts of the o, eln d facilities for maintenance and management personnel.
Russtan Space Agency go on six-month marathons to Mir. NASA astronautdlt " lurm__ne ag a (Tokyo) is heading the joint venture, which includes
run two-week sprints on the shuttle, working round the clock. No cultures Kajima Corp. (Toky

i . (Tokyo}, that is
i I Corp. {Tokyo) and Toyo Contruction Co. ( .
st more Sharpy. To Fommemorate the docking, commander Gibso : ::':I}::;ﬁwr;; tsf:zfveztegl rgalfo::the island that will bisect the tunnels. The entire

i - ill measure
stoghnut-shaped structure of Kawasaki Man-made Istand wi asure

Russians, N equals one,” says John Charles, NASA's chief medical
researcher for the upcoming shuttie-Mir missions,

On the futyre international Space Station, all the “spacefaring nations
will collaborate to push the space-endurance record to at leastthree years
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198 metersin diameter when it 1s finished and will conalst of wo conge .JHI'
rings of interconnected jacket-type steel trestles with a shirry wal baug
them, ’

ic

meters in diameter and 30 meters deep at the site. i

While the foundation was prepared, Nippon Steel began castingdhe
steel trestles that would serve as the Kawasaki man-made Isla«mﬁ;;s
skeleton. Each of the trestles for the island’s outer ning measured a5 meters
wide and 35 meters high, about as tajl as a nine-story buiiding, and gagh
weighed about 2300 metric tons, After they were cast, the units were Ioaqﬁpd
on barges and towed to the Tokyo Bay construction site 885 kilomel_aggs
away' %{
A 4100-ton floating crane lifted the huge trestles and dropped them
into place on the ocean floor. The trestle sections were secured by means
of 116 steel tube piles driven 70 to 80 meters into the now-stable foundation
below and connected to each other. Steel-reinforced concrete slabs served
as decking so construction crews could make use of the trestle ring for
later work,

Outside of the trestle ring a series of precast concrete panels have
been placed to provide a wave barrier for the site. At present, 257 steel
pipe-sheet piles measuring 45 meters in length are heing driven into the
foundation between the dual rings of the island. They will form awaterproof
containing wall for the earthy that will be filled in the space provided.

5. TALK ABOUT “THE FUTURE” IDEAS.
AFTER READING THE TEXT WHICH WAS WRITTEN IN 1975 TELL,
WHAT IS THE PAST, PRESENT OR FUTURE AT THE MOMENT.

NEW JOBS FOR ROBOTS

Another promising field is robotics. Computer scientists and engineers
from several companies and unwersities are starting a major push tp
develop robots to replace people in hazardous locations or simple jobs.,
These mechanical workers will have skills far beyond those robots noﬁu
working on assembily lines, )

While some companies are working on robot-intelligence elements,
such as photo computers, others are developing lightweight arms a';lr

g
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methods of electronic-speech recognition.

. Eastman says major home apphances eventually will_have self-
diagnostic systems that “speak” to a repair center by tetephone. When g4
malfunction occurs, a homeownerwill call a service center, punghe abutyg,
on the appliance and hold the telephone nearby.

A series of tones from the appliance will tel] the sarvice-center
computer which part will need repait. If a service call is needed, the repy;;

technician will know which replacement partto bring. The goal of the systam
Is to make repairs faster and less expensive,

6. DISCUSS THE FOLLOWING:

1. When you come home from work you will start doing...

2. You are moving or going to move to a rnew house, flat. What will the
place look like? What kind of furniture will there be?

3. Workin pairs, Discuss what youthink the worid will be like in 10 vearg
time.

4. Say what you are going to do next weekend, summer,

5. You decided a decorate your English-speaking Club. You haven;
got much money. You are going to do the work in your spare time. Say
what you are going to do.

7. WRITE:

1. Put down your schedule for tomorrow, Compare your schedule with
your neighbour’s schedule.

2. Imagine you are a fortune-teller. Write 5 predictions that you WOulg
like to tell your groumates (will, will be, will have),
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P |

Place & Direction .
Proper words in proper places,
make a true definition of a style.

J. Swift
A place for everything and
everything in its place.

1. STUDY THIS:

Place {0e?) Direction (Kyan?)
in, inside across into, to, towards  up
out, outside  on out of, off down
in front of above/over forward through
behind under backward onto
at against along where
between among past far
opposite there there here
here where
hear far

Show all the prepositions and verbs in a schematic way.

n E—_ into

What Ukrainian prepositions do the following English ones
correspond?

1. What are the dimensions of the room you are sitting in?

2, |n the picture you can see a diesel engine.

3. The indicator is mounted on the instrument panel.

4. In Fig.14a the piston is shown at its lowest position.

5. The plan shows an object viewed from above,

6. A flow of electric current threugh the wire can be indicated.

7. Don’t lean against the back of the chair, sit up.

8. Only four hasic oxides dissolve in water.

8. If the two plates are connected by a copper wire, electricity will llow ,
through it from the copper plate to the zine plate.

10. In the picture we can see a diagram of a battery. -

11, Suspend two tennis balls on a long string from a door frame o
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other support, using a bicycle pump, direct a blast of air between the two
balls, What happens to the position of the balls?
12, The experiment is carried an [n our laboratory.

13. Diagram in Fig.3 shows a the

ammeter,

rmocouple connected by wires to an

14._ Fig.14 shows the transmission of electrical energy from the power
house in the mountains to the consumer in the distant.city.

What English prepositions do the following Ukrainian ones

correspond?

a) in; b) at; ¢) on; d) to; e) across: f) opposite; g) under; h} above:

i) between

B
- 3HaxoouTECA B ayanTOpil,
nagopaTopii, Kopuaopi, yHigep-
cureTi, inansHi, kade
- BYUTUCHA B yHiBEpcHTeTI,
akaaemii, wkoni, riMHasii, konemxi
- YuTarn y 6ibniorewi .
- TPATU Y TeHIC ¥ CnopTUBHOMY
aani

Ha

© SHAXO0OMTLCA Ha cToni,; Ha
Aaxy, Ha YCTaHoBLY, Ha nignosi, Ha
ByAHUI

- MlcaTy Ha BOLWL, Ha nanepi

- PO3MIWYBATY CxXemi Ha CTiHi,
Ha cTeHnax, Ha nomauax

- NMPauioBaTW Ha Beppi,Ha
3asogi

Ao

- NigiATy Ao powkK

= A0DXATH A0 3YNMHKK

- nocniwaru go YHiBepcuTety,
HO ayauTopil, 4o nowTtn

- 3axX0ONTY 00 ayauTopii.
Bina

= kKT Bins napky,

= IOCTaBUTK Ging ycTaHoRky,
- 3HaxoauThea 6ing 3asopy,
« BYATMCA Bins
nip,
- Mg, KoMN'1oTepoMm,
- NiZ ABUMYHOM,
- nig Daxom,
~ Mg Cronom.
Hag
- HAA OBUINYHOM,
- Hap MarHiTogpoHom,
- HAJl AOMOM,
~ Hag axToio.
Mix
- MK NapKoM i YHIBEPDCUTETOM,
- MK CTOnaMu,
= MiX KOMN'I0TepoM i Bineomar-
HITODOHOM,
- MK Tenesizopom i CTiHO0

cepen
- Gepeg cTyaeHTis,
- Cepen KHur,
- Cepen npodeciti,
- CBpen IHCTPYMEHTIB
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2. TRANSLATE FOR “PLACE & DIRECTION” IDEAS, o
COMPARE ENGLISH AND UKRAINIAN PnEPOllTIONI MD M Iy

{ Aesop) by i s
2. Nationalism is a silly cock crowing on its own dunghlllmﬂwm
3. Give me one firm spot on which to stand and | will movethe 4

{Archimedes). I
4. Houses are built to live in, and not 1o look gt. (Fr. Becon}.
5. In) the country of the blind the one-syad man Is & KIng ( Erasmu
6. A good laugh is sunshine in a house (W, Thackeray). b
7. The world is a looking-glass, and it gives back {g every ma

reflection of his own face. (W. Thackeray). giib
8. The best way out is always through (R.Frost).
9. When peace has been broken anywhere, peace of ali countr%s
everywhere is in danger (F.Roosevelt). i

3. EXPLAIN WHAT FORMS EXPRESS “PLACE & DIRECTION",
LOVE IN A LIFE

Room after room,

I hunt the house through

We inhabit together,

Heart, fear nothing, for, heart, thou shalt find her,

Next time, herself! — not the trouble behind her

Left in the curtain, the couch’s perfume!

As she brushed it, the cornice-wreath blossomed anew, -

Your looking-glass gleamed at the wave of her feather.
FRabart Browthiy

4. READ FOR “THE PLACE & DIRECTION” IDEAS. FIND THE FORMS
EXPRESSING PLACE OR DIRECTION.

CONTINENTS NEVER DIE, THEY JUST DRIFT AWAY
In the remote past Georgia was not in its present location, _
Not only is Georgia moving, the whaole Noslh American ¢onlinent js
traveling with it. in fact all of the continents are sliding around lrom place

to place on the surface of the earth. .
That, at least, is what geologists who support the thoory cafled “pla’t@
tectonics” believe. Plate tectonics, also known as Lhe thaory of continental
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drift, was first proposed more than 50 years ago and at first the idea was

considered entirely too fantastic to have any real vahdlty The theory was
first proposed because some geologic featurés Wére unexplainable. For
instance, fossils of animals with common ancestry have been found on
continents separated by thousands of miles of ocean. Evidence of
glacnation has been found in areas of Africa ahd South America, locations
where ice fofmation is unlikely because.df the climate’s warmth. But if the
continents were not always in their present locations, the facts begin to
make sense. Plate tectonics also explains why the east coast of South
America seems to fit the curve of the west coast of Africa.

According to the plate tectonics theory, the continents are resting on
rocky plates that float on denser molten material beneath inmuchthe same
way that icebergs float on the ocean. The plates are moved around by
currents in the molten material. Millions of years ago, some geoioglsts now
believe, South America and Africa were ]dll’)ed together. They were split
apart and pushed in opposite directions by one of these currents and are
still moving away from each othet. As the South Ametican and African
plates, each about 100 miles thick, drifted apart material welling up from
deep in the earth began filling in the space between them, forming the
bed of the Atlantic Ocean and the Mid-Atlantic Ridge. As the ridge
expanded, lateral cracks called fracture zones appeared in the seabed.

Occas:onally material erupting through one of the fracture zones piled
up high enough to extend above the surface of the ocean, forming an
island. One island that may have been formed in this way is Fernando de
Noronha off the coast of Brazil. This island was the subject of a recent
investigation by Dr. Stormer. “The island is fascinating”. Dr. Stormer said.
“These racks are probably the result of a series of volcanic eruptions which
oceured between 2 and 20 million years ago, which forced huge quantities
of subterranean material through the earth's crust to the surface”, he said.
‘1 was looking at a portion of the world turned inside out”. Since Fernando
de Noronha is located directly over a fracture zone, Dr., Stormer said, “itis
possible there is some connection between the overall motion of the plates
and the time of the eruption which formed the island”.

, Kis also thought that at one time, Ihdia was further south that it is now
and drifted northward to bump into the Asian continent. The force of this
colossal collision forced masses of rock upward, forming the Himalayas,
the highest mountain range in the world. Continental drift is still continuing,
it is believed, with indvidual plates traveling at rates of from one-half inch
to four inches per year. This movement will, over a period of millions of
years, result in some radical changes in the earth’s geography.
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THE BEGINNING OF LIFE

Almost three-quarters of your body is water. In your blood scuentl ts
havg found all the chemicals gnd minerals that make up sea water. Why”
Many scientists thmk that all life began in the waters of the sea. '

Then, sunhght acted upon certain chemicals in the warm mud o rT
sea floor near the land. Lifeless chemicals joined together. They forme
new kind of molecule, or particle, These molecules had new powers: 'i‘ Y
could grow by taking food. And they cou[d make other beings like
theniselves, Life had begun! f

What wers the fifst bits of living matter?

The first bits of living matier were tiny pieces of protoplasm. You have
heard about protoplasm, haven't you? Protoplasm was in the form of ti ny
shapeless dots; very, very small spots. After a Jong time those tiny spots of
protoplasm began to change. One type began to make food by using the
energy of the sun. This type developed into the first piants. Others lived by
eating the food- makers, Another group could get food from plants, or by
eating other beings like them’selves

The sea gave birth to living matter. It also played a part in bringing many
of the great ohanges in the forms of life. And the sea has left us the story of
later changes, written in stones. Scientists know the earliest forms of life,
because they study the simple forms of sea life today.

The sea had risen and fallen for billions of years before the first, one-
celled beings appeared. Scientists call those first one-celled beings
protozoa. After this great event, another long period went by. Very mariy
soft-bodied animals appeared in the sea; they tried to eat each other. Little
by iittie, in the terrible struggle for life some of the soft-bodied anlmals
developed hard shells.

For 75 million years, numberless hard-shelled animals lived in warm
seas. Then came one of the greatest changes in the leval of the ocean'
Waters fell back from the land, leaving great, dry beds of sea floor, whu;‘i
became rock, Scientists find shells of dead sea creatures between rQ

layers even today.
Later, a new kind of sea creature appeared. It was the ligh. IL cou]d
swim. It had a bony framework inside 1ts body. "

Again the sea changed Its level, leaving lakes and marshes bahmd
Life in the marshes had to change, or die oul. Sca planis changod ang
some began to five in the open air. b

Afew fish learned to get oxygen from the air, and not trom [he waté:ﬂ
They grew feet and not fins. * They could five on dry lntd and toturned t
the sea only to lay eggs and to raise lhei young. Thoy ware tho fir[
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amphibians. The amphibians continued 1o live on the edge of water. But
when they grew up they stayed on the land.

Then the sea began again very stowly 1o cover the edge of the land.
Some amphibians returned to the sea. Others learned to lay eggs and raise
their young on dryland. Theywere a new form of life. They were all reptiles,
from tiny lizard to dinosaur.

Strange animals of a new kind appeared in the marshes. They carr_ied
their young in their bodies and fed them with milk from their own bodies.
Their bodies stayed at about the same temperature in cold or warm weather.
They were the first mammals.

From these earliest beginnings have come all the living plants and
animals on land and sea: birds, insects, free-swimming fish and mammails.
They all have developed from the first tiny bits of matter that couid eat,
grow and reproduce, All trees, grasses, vegetables and flowers, and all
sea plants have developed from the first green cell that could get energy
from sunlight and sea water.

5. TALK ON “THE PLACE & DIRECTION” IDEAS.
AFTER READING, MAKE UP 10 SENTENCES USING “IN, ON, AT,
BETWEEN, AMONG, THERE, ACROSS, NEAR, FAR, INSIDE™,

Volta 1s the artificial lake in Ghana, western Africa. The lake 1s forrped
by the Akosombo Dam. It is a product of the Volta River Project, which,
begunin 1961 and completed in 1965, dammed the Volta River just south
of Ajena and created a lake extending upstream from the Akosom_bo Dam
to Yapei, beyond the former confluence of the Black Volta and White Volta
rivers. With a storage capacity of 120,000,000 acre-feet (148,000,600,000
cubic m) of water. Lake Volta is one of the largest man-made lakes in the
world. It is about 249 miles (400 km} long and covers 3,283 square miles
(8,502 square km), or 3.6 percent of Ghana’s area. It is navigable and
provides a cheap route linking Ghana’s northern savanna with the poast,
as well as a water supply, freshwater fisheries, and potential irrigation for
the Lower Volta plains. The lake’s creation involved the inundation of 15,000
homes and of 740 villages and the resettlement of 78,-000 people. In 1968
the Volta Lake Research Project began-, it was set up to study the
development potential of the lake.

Complete the following:
1. The University is situated ... .
2. The Department of Foreign Languagesis ... .

3. The Canteenis ... .
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4, The Dean Officeis ... .

5.Thegymis ....

6. The Department of Physicsis ... .

7.The Libraryis ... .

8. The Department of Descriptive Geometry is ... .
9. The rector’s officeis ... .

10, The University Museumis ... .

6. DISCUSS THE FOLLOWING:

1. Imagine you are Nosy Parker. You like peeping into people’s windows
to see what there is there. Now you are peeping into... flat. Let your
groupmates ask you 10 guestions to find out what you see.

2. Tell 10 sentences describing the place, the house you live in. Let
your groupmate draw a layout on the blackboard, You will correct them.

3. Tell 10 sentences describing your flat. Let your groupmates draw a
layout in their notebooks and then compare.

4. Tell 10 sentences describing your native city and telling how to get
to the place from the University.

5. Tell 10 sentences describing the layout of the laboratories to your
teacher.

7. EXPRESSING “LOCATION” IDEAS,

Work in pairs, Let one of you read the sentence and the other draw or
explain what it describes.

8. WRITE A SHORT ESSAY DESCRIBING THE PLACE YOU’RE GOING TO
WORK IN THE FUTURE (OFFICE OR LABORATORY).
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UNIT 6
QUANTITY

Quantity — the amount of something
that can be measured,

weighed, counted, efc.

or a fixed amount of number.

Cambridge Imternational Dictionary of Enghish

1. STUDY THIS:

_QUANTITY
Numarals Nouns | Pronouns

1-one (first) 11-elevenith) 10-tenith) ICountable nouns: oo large amount:
2-two(second) 12-iwelve(th) 20-twenty{ith) i cube, allfevery/each
[3-three (third) 13-thirteen{th}  30-thirty(ith) large amount:

4 -fourith) 14-fourteen(th)  d40-fourty(ith) I: cubes, marry/much, more
B-frve(fifth) 15-fifteanith) 50-fifty(ith) cages, mats most, alot {of})
B-sx(th) 16-sixteen{ih)  60-sixty{ith) « : indefinite amount:

box of matches
drop of water
ncountable

me, something, any,
ufficient amount.
nough
mall amount;
ew/a few, litlle/a little
negative amount:

7-seven(th) 17-seventeen{th) 70-seventy{ith)
B-eight{th) 18-eighteen{th) 80-eighty(ith)
9-nineith) 1@-nineteen(th) 90-ninety({ith}
180-hundredith) 10°-millrard(th)
1000-thousand(th) hilhon(th)
1000,000-milhon(th)

What Ukrainian expressions do the following English ones
correspond?

1. The speed was gne third as high as that measured.

2. The speed was reduced to 1/60%,

3. The weight increased approximately jenfold.

4. The ask content per upit dry weight was higher in this sample.

5. If §0% of the leaves have been consumed and after tree spraying
only 3Q%, the insecticide has reduced leaf consumption by 5Q%.,

6. The rate growth rate is proportional tg the temperature.

7. This defect was found in gne gar in four.

8. The normal ange of listening ability for man covers about 108
octaves.

8. The height of the tree is 100 m.
10. There was less fuel in the tank than it was expected.
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2. TRANSLATE FOR “QUANTITY IDEAS”.

Compare Engiish and Ukrainian “guantity” forms.

1..No gne means all he says, and yet yery few say all they mean, for
words are slippery and thought is visgous. {H.B.Adams)

2. Nothing is more dangerous than an odea, when you have only gne
idea. (£ Chartier}

3. There are neither finite quantities, or quantities infinitely small, nor
yet nothing. May we not call them the ghosts of departed quantities?
{G.Berkeley) il

4. Let no gne who loves be called altogether unhappy. Even lgye
unreturned has its rainbow. (J.M. Barrie)

5. Of two evils choose the least, (Erasmus) ;;*1;
6. Modern poets mix tog much water with their ink. (/. W.Goethe}

7. You can fool gll the people sgmg of the time, and some of the peorgk
alf the time, but vou can not foof all the people al of the time, rA.meoﬁf?

8. Nothing is so firmly believed as what we least know, i

9. Those who have few things to attend to are great babblers; for
less men think, the more they talk. (Ch.Montesquieu) ‘ ;‘M{

10. Qne eye - witness is of more weight than ten hearsuys. (Plamtus).

8. EXPLAIN WHAT THE UNDERLINED WORDS MEAN.
THE ENGLISH LANGUAGF

We'll begin with box, and the pluribis Buaus,
But the plural of gx should be oxQy, not OxeA,
The one fowlis a gogse, but two (o cadlod Quase,
Get the plural of mouse should newvor by maatia,
You may find one meouse, o1 & whilo nest of [nlge,
But the plural of house is housay, nob e,
If the piural of man is always cilled 11804,
Why shouldn’t the plural of pan be ualleed pen?
The cow in the plural may b Guwt or Klig,
But a bow, if repeated, is noven crlie Bind:
And the plural of vow 15 YW, tievm ving,
If | speak of a foot, and you show me your g1,
And | give you a boots, would i priwr bxes ciadlead Drael?
If one is a tooth and a whole sel aro {oati,
Why shouldn’t the plural of botly bo ol haedh?
If the singular of this and U phaak s 1heng,
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" Should the plural of kiss ever be nicknamed keese?
Then one may be that and three would be those,
Yet hat in the plural would never hose,

And the plural of gat is cats, not cose.

We speak of a brother and also of brethren,

And though we say mother, we never say methren.

Then the masculine pronouns are he, his, him,

But imagine the feminine she, shis and shim!

So English, 1 think you all will agree,

Is the greatest language you ever did see.
Unknown

4, AEAD AND TALK ON “QUANTITY” IDEAS.
Comment on the information in the table.
TYPICAL PROPERTY VALUES OF CERMETS AND PRECURSORS

Materials
o Thermally , Chemlgally 8 Lzlm::r\:;:t;--;:ctlj
j ad b 1 e-
Properties {units) Coride.0778 | Carbide-0775 | Aluminum (32
Aluminum {10-30 Alurmiaum {10-30 wol%) Cermet’
vl Cermet’ vol%) Cermet”
Fracture toughness {MPam) 5-7 12-18 ~15-19
Specific gravity (g/cm’} 2.54-2.59 2.54-2.59 N/A
Thermal expansion
coefficient (pun/n °C) N/A 6.5-8.0 N/A
Thermal conducitivty
(W/m°C) N/A 4.1-6.0 N/A
Electrical resistivity (O-cm) N/A 0.01-0.03 N/A
Woear resistance (subjeciive i
data) High High N/A
BULLETPROOF STRENGTH

A family of hard, lightweight and tough ceramic-meatal materials
developed for military purposes is starting to find commercial and industrial
application.

Boron carbide is the third hardest material known to man. It is also
lightweight, extermely stiff and less expensive than diamonds and cubic
horon nitride — the leading entries on the hardness scale. But boron carbide
is quite brittle.

In the early 80s researchers almost understood how ductile aluminium
could be combined with brittle boron carbide to overcome its weekness,

After several years of continued development they got a ¢ceramic-metal
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composite (cermet) — stronger than steel, somewhat less dense than
aluminium and several times more resistant to fracture than usual ceramics.
It is one-third the weight of steel, so you get three times the material for a
given weight.

There are two processes for its manufacturing: molten aluminium is
infiltrated into porous “sponges” of boron carbide or into boron carbide
powder at temperatures below 1200°C and then heat-treated at lower
temperatures. i

Among its uses there are: lightweigh police body armor, components
for hard-disk drives, long-life bearings, high-quaiity sporting goods, cutting
tools. Tons of boron carbide were poured over the Chernobyl nuclear
reactor melt down because it is a high neutron absorber. At present there
are three methods to produce boron carbide: thermal, chemical and
laminate.

* % %

Complete the following figures with the facis from the box.

“Yantar®
1201 9.4% 4.4 mn
10 sorts doubled §0%

“YANTAR": THE SUNNY BREWER

Europeans drink an average of 88 liters of beer per person annually. In
countries renowned for their beer brewing traditions — like Germany, the
Czech Republic, Slovakia, and Belgium ~ the average is no less than 1201,
Ukraine also has a long brewing histary, aithough the average consumption
levelis less than 12 | per person annually, One the giants is Mykolaiv-based
Yantar Brewery.,

Yantar was founded in 1973. ltwas the first Soviet ptant built by famous
Czech brewers according to their own design and equipped with their
complex equipment. The annual capacity was 7.2mn dal.

Within two decades of operation, Yantar’s fixed assets dropped to B0%
and the difference between actual and planned capacity had grown
significantly. In 1994, when it was decided to privatize the plant as a joint
stock company, the equipment was only being used to 30% capacity.

it was impossible 1o survive with obsolete equipment under market
conditions, plant management immediately decided to re-equip the plant.
The search for investors did not take long - a large inlernalional group
within the British company INVESCO CEAM,

in 1995, Yantar received the first part of the US $3mn inveslinont which
was used 1o launch two new botiling lines, thus resolving produchion ‘bottle-
necks’.
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The company modernized its filtering equipment, instalied steam and
tunnel pasteurizers, and started producing beer in kegs and PET-bottles.
Infact, Mykolaiv Yantar was the first brewery in Ukraine to produce heer in
ariginal souvenir kegs. The investments and personal contributions allowed
Yantar to re-equip 70% of the plant, and the result were quickly visible.

Production capacity today now exceeds 90%. From 1996 to 1997, beer
production nearly doubled. In 1998, production capacity increased another
29% and profits were Hr 22mn.

Yantar’s share of the domestic market is constantly growing and is now
at 9.4%. Today, it produces 10 sorts of beer with densities of 11-17%. There
four dark beers - Oksamytove, Mykolaiv At Night, Jolly Roger and Yantar
Dark -- and five light beefs - Yantar Special, Mykolaivske, Favorit, Admiral,
and Yantar Light, which is the leader at 41% of the total sales.

The quality of the Mykolaiv beer is highly regarded abroad, and lately,
many professional brewers have expressed interest in the plant, to the
extent that leaders in the world beer industry are considering the use of
Yantar’s production fagilities for bottling their tracle marks.

Work in pairs, make up as many examples as you can. Compare
your exampies with your groupmates. Who is a winner?

5. EXPRESS THE FOLLOWING.

Give the definitions for the following uncountable nouns:
Moneyis ...

Adviceis ..,

Experience is ...

Timeis ...

Work is ...

Compare your definitions. .
Look up the words in English-English dictionaries. Read their
definitions.

RN

6. DISCUSS IF “THE MORE THE BETTER” IS ALWAYS RIGHT.

7. WRITEA SHORT ESSAY ON THE PROBLEM: “WHEN DO YOU THINK
“THE MORE THE BETTER” AND WHEN “THE LESS THE BETTER"?
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UNITY |
COMPARISON '

Compare - to judge, suggest or
consider that (something) is similar or
of equal quality (to something else),

Cambridge Infernational Dicfionary of English

1. STUDY THIS:
. Comparison
- Clauses of . .
Adjectives Adverps‘ comparison Conjunctives
Degrees of Degrees of
comparison: comparison:
' ... than ... as...as
r Reqular: Laswellas... | s0..a8s8
- &r/more{than) | - er/more
- est/most - est/most
{rreqular: Irregulat:

good-better-best well-hetter-best
pad-worse-worst badly-worse-worst
litile-less-least many/much-more-mast
far-farther-farthest
further-furthest adverbs of degree:
extremely very
enough quite
rather a little
a bit

What Ukrainian expressions do the following English ones
correspond?
1. The equipment does not operate as well ag we expected it should
be. Sour
2. Buying a new instrument is sometimes as cheap as repairing theﬁold
one.

3. This method gives values about 20% |ower fhan those whlch,wgre
used before.

4, The blood pressure is higher in women aged 50-60 yaars ﬂ]_au in
those aged 40-50 tears.

5. In the mutant the eyes contain only half as mugch pigmsnt gg in the
wild type.
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|
|
2. TRANSLATE FOR “"COMPARISON” IDEAS.

Compare the ways of expressing “comparison” ideas in English
and Ukrainian.

1. Truth is always strange, gtranger than fiction. (G.Byron)

2. Clever men are good, but they are not the best. ( Th.Carlyie)

3. The best is the enemy of the good. (F. Voitaire)

4, There is only one thing in the world worse than being talked about,
and that is not being talked to. (0. Wilde)

5. The best'way to make the children good, is to make them happy.
(0. Wilde)

6. The old believe everything; the middle-aged suspect everything; the
young know everything. (0. Wiide)

7. A pessimist a man who thinks everybody as nasty as himself, and
hates them for it. (G.Shaw)

8. There is nothing 50 bad or s good that you will not find Englishman
doing it, but you will never find an Englishman in the wrong. (G.Shaw)

9. Life islong, and oo much of it must not pass in idle deliberation how
it shall be spent. (G.Shaw)

10. It is much easier to be critical than to be correct. (B.Disraeli)

3. EXPLAIN WHAT S COMPARED.

OUT OF SIGHT, QUT OF MIND

The oftener seen, the more | lust,
The more | lust, the more | smart,
The more | smart, the more | trust,
The more | trust, the heavier heart,
The haavy heart breads mind unrest;
The rarer seen, the less in mind,
Iheless in mind, the lesser pain,
Ihe lesser pain, less grief [find,

The lesser guef, the merrier [;
Therefore | wish thy sight to fiy.

The further off, the more | joy,

Ihe more I joy, the happier life,

The happier life, less hurts annoy,
The Jegser hurts; pleasure most rife;
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Such pleasure rife shall | obtain
When distance doth depart us twain.
Barnable Googe
The more we study, the more we know,
The more we know, the more we forget.
The more we forget, the less we know.
The less we know, the less we forget.
The less we forget, the mare we know,
Why study?

4. READ FOR “CAMPARISON” IDEAS.
Compare the engines described.

POWER TO BURN
A history of the spark-ignition engine

The foundation for the four-stroke-cycle reciprocating gasoline engine
that dominates the automotive field today was laid in the early 1900s. During
the first half of the century, there was a major focus on avoiding combustion
knock, which was blocking the route to increased efficiency and specific
power. Research led to the discovery of tetraethyl lead, pointed the way to
improved gasoline, and influenced combustion-chamber design.

Beginning in the 1950s, emissions became a major concern. Mixture
preparation and spark timing, once mainly manually controlled, had
become automatically regulated, using mechanics, hydraulics, or
pneumatics, Those engine control functions are now increasingly done
electronically,

Of the American cars builtin 1900, 1681 were powered by steam, 1575
were electrics, and only 936 used spark-ignition engines.

For example, in those early days it took 20 to 45 minutes to raise
pressure for the steam car, while the internal combustion engine could be
started almost instantaneously, The early steam car lacked a condenser,
so freguent stops for make-up water were required. The electric car started
promptly, like the internal combustion engine, and it was appreciated for
its comparative silence. However, it was expensive and storage batteries
could not be recharged.

The four-stroke cycle used in most automative engines today is usuaily
credired to a German travelling salesman, Nicolaus Otto, who was intrigued
by the possipilities of the internal combustion engine. He demonstrated
the first working four-stroke engine in 1876.

Otto progressed to an atmospheric engine, in which explosive

43

UNIT 7. COMPARISON

combustion drove a free piston vertically upward, after which the cooling
of the hot gases caused the piston 1o fall and turn the output shaft through
& free-wheeling clutch that was disengaged during the up-stroke of the
piston. This engine was produced and marketed in quantity.

This four-stroke engine was much quiter than Otto’s atmospheric
“Silent Otto.”

TWO-STROKE ENGINES: CLEANER AND MEANER

The two-stroke engine has been a hot topic at recent auto shows and
automotive engineering conventions. BB, Ford, General Motors, Chrys-
let, Mazda, Toyota, Honda, and Subaru all have two-stroke engine pro
grams under way.

Two-stroke engines have long been used in lawn mowers, ocutboard
motors, snowblowers, and motorcycles. But the renewed interest in
automotive two-stroke engines has been spurred by the stringent
emissions control regulations.

The modern two-stroke engine represents a means of obtaining the
performance consumers want while satisfying the need for reduced
emissions and good fuel economy. The auto industry does not want to
relive the early- to mid-1970s, when it could offer only anemic engines in
order to meet the then-new emissions and fuel economy regulations. The
simplicity of the two-stroke engine also interests automakers who are
tooking at ways to reduce manufac turing costs.

The two-stroke engine achieves reduced emissions through a variety
of technigues. Lean-burning stratified combustion and exhaust-gas charge
dilution control the oxides of nitrogen (NOx) so that an emissions-control
oxidizing catalystis not needed. As with four-stroke engines, an oxidizing
catalyst is still needed to reduce hydrocarbon and carbon monoxide
emissions. However, two-stroke engines can use a two-way platinum and
palladium convertor, rather than the more expensive three-way converters
containing rhodium that are needed for four-stroke engines. Experts
believe that current two-stroke models would have little trouble even if NOx
emission limits are tightened from the current level of L.O gpm t0 0.7 gpm.

DIESEL DESIGN

Toyota is also developing a diesel version of the §-2 engine that
provides smooth operation with reduced noise and vibration. The vibration
is reduced by as much as 80 percent at idle compared 1o a regular four-
stroke engine, mainly because the maximum combustion pressure is
reduced. Its reduced noise could also make it a good candidate for use in
a luxury car. Toyota’s prototype $-2 diesel has a displacement of 2.5 | angd
produces 100 hp at 3200 rpm,
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Toyota sees fuel economy as one of its biggest challenges with |té § 2
concept. Externally scavenged two-stroke engines present fuel economy
reduction problems similar to their four-stroke cousins,

The 3-2 has aiso presented some interesting engineering mechanfsm
and material chalienges, since valves must open and close twice as often
in a two-stroke engine as in a four-stroke. This requires precise and durable
valve operation, as well as new materials for valve train components. For
this reason, the 3-2 uses lightweight titanium valves and valve springs,
aluminum tappet buckets, and ceramic valve-adjusting shims,

i
5. TALK ON “COMPARISON IDEAS”

Compare the performance of Job Shop and Frexlbfe
Manufacturing System

Manufacturers show a great interest to innovations in manufacturing
technology, A decision to install a new manufacturing system requires a
comparison of cost of the old and new systems. Manufacturing
performance can be measured in terms of productivity, quality, flexibility.

Productivity is a measure of manufacturing performance thatindicates
a firm's efficiency in converting inputs to total outputs,

Quuality is a measure of manufacturing performance that indicates the
degree of perfection of the goods produced.

. Flexibility is a measure of manufacturing performance that indicates a
system’s adaptability to changes in the manufacturing environment.

Let’s compare a conventional job shop and flexible manufacturing (an
automated set of computer-controlied machine tools linked by a materiais
handling system).

COMPARISON OF PERFORMANCE BETWEEN JOB SHOP
AND FLEXIBLE MANUFACTURING SYSTEM

Measures Job shop Flexible manufacturing
integral 83 103
Productivity 148 155

labor 1200 3230
capital 1480 728
material 284 287
overhead 577 793
Quality 627 ‘ 1060
process 1010 1130
product 1640 16700
Flexibility 270 432
equipment 2030 926
product 1420 12000 !
process 780 2260
demand 815 1390 ]
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The Table summarizes the job shop and FMS performance measures
based on the resuits of the first replication experiment. The values of some
partial measures, such as capital productivity and equipment flexibility,
show a decrease because of the large initial investment and the general
tendency to maintain an overcapacity inintegrated manufacturing systems.
The values of the remaining partial measures, especially praduct quality,
product fiexibility, process flexibility, and labor productivity, show significant
increases. These results demonstrate that the FMS reduces product
defects, setup, WIP, and labor. And since most of the partial measures
increase, each total measure also increases — productivity by five percent,
quality by 69 percent, and flexibility by 60 percent. With pronounced
improvement in both quality and flexibility, the total performance measure
for the FMS increases by 24 percent. Note that these comparative figures
are based on only one replication, and that any claim of their significance
must be validated through more replications.

Thus, a hypothetical case study demaonstrates that, compared with a
conventional job shop, the adoption of an FMS can improve total
manufacturing performance.

6. DISCUSS THE FOLLOWING.

1. The world is the hest of all possible worlds, and everything initisa
necessary evil (F.H.Bradley)

2. Where everything is bad it must be good to know the worst
(F.H.Bradiey)

3. An expert is one who knows more and more about less and less.
{N.M.Butler)

4, Examinations are formidable even {g the best prepared, for the
greatest fool may ask more than the wisest man can answer (Ch.Colton)

5. i’s wiser being good than bad: it’s safer being meek than fierce;
1t's fitter being sane than mad. (B.Browning)

7. EXPRESS “COMPARISON” IDEAS.
Look at the table and make comparisons:

In the Earth's Sea water
Elements crust: elements %
%
Oxygen (0} 49 a1
Calcium (Ca) 3 0.04
Patassium 2.4 0.04
Magnesium {Mg) 2 0.1
Hydrogen {H) 0.13 57
Sulphur (8) 0.052 0.08
Carbon {C) i 0.032 0.003
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Can you tell what is right from your own knowledge?

1. Too much/a lack of /an excess of

iron causes anaamla

2. Sufficient/excessive/insufficient

calores help you to have h
emough energy

3. A lack of/a sufficient quantrty/
an excess of

carbonhydrate causes fatngss

Hild

i

M
¥

4, The nght quantity/
an inadequate amount/an excess of

vitarmins 15 necessary for haalth,

;

5. An adequate amount/
an excessive amount/an inadequate

amount

N
of calcum causes bone dlsaasé:

[

Tell what is “too/enough” for ... to ...

cold people line n
hot fresh drink
dry water SWITN across
damp fish chl:‘nb
dee apples aa
s are | too/enough shal?ow for flowers to Cross
wide corm sail
Narrow wheat grow plant
salty
high

8. WRITE A SHORT ESSAY TO EXPRESS YOUR IDEAS ON ANY OF THE ABOVE

TOPICS.
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1. STUDY THIS:

UNIT 8

MODALITY

Modairty - the state of being modal.
Modal - Logic (of a proposifion) which
involves the affirmation of possibility
Impossibility, necessny or cohtingency.
The Oxford Enghish Reference Dictionary

Modal meanings

English
aquivalents

Ukrainian
equivalents

absolute obhgation,

Mae GyTu 3p061eH0 060R'a3K080,

obhgation, necessity

a very strong must HecOXIAHICTL, 0608 930K, Bnes-
opmion HEHHICT b
Wi OB T. .
necessity M M WT
obligation have to HECGXIAHICTE, 0B0B’ A3KOBICTS L,
3YMOBAEHA 06CTABMHEMM
preairagned Ipeba, HeobxinHo
necessity be to Hakas, IHCTPYKLIN, HEOBXIGHICTD,
AKa 0BYMOBREHE NOPAIKOM,
POIKNAAOM, MAAHOM
advice should Tl 111 ,
obligation should hke to MOPANEHNA 0GOB'T30K (3 TOYKM
tadvise to 30pY TOrO, XTO rOBOPKTE}, NOPana,
needn’t pekoMeHnatn
had better
shiould (perf )
reproach ought to, should " HeH 31l n
(have done) apodury,
had better AOKIP, HECXBANGHHA, 419, LLO
BInGynaca ak HeBaXeHO 3 TouKK
30pY TOro, XT0 roBOPUTE
obhgahon ought to eK T hii)
rneceassity nopana, peKoMeHIaLIn
necessity need 7pefa, noTpifen,
HEOEXIIHICTh
asking for shall | do i? bosvHenN, Tpeba, HanexXuTL,
Instructions, I'shall do 2a608'A3aH 3DOGUTH LE?

Hakas, nonepeaxenHn, oBiuaHKa,
nepecTpora, PoanopPAmKeHHA,

BKAJIBKE 3 METOO DIGTATH
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et
Modal meaning English Ukralnian '
equlvalents equlvalenta L
prohibition (strict} You can't (cross HEMA NOTPetK, uggﬁgg]mmﬁ A
the street). , 308CIM He Tpeba, f
You may not do i, sadopoHa
You are not to leave 1,_}
the room., :
f You must not do it, : &
absence of neidn'tdo iy HIE A i
necessity needn’t have done | sIBCYTHICTE HeoOXIQHOCTI g
didn’t have to do i
permission may MOXKHO, JIO3BONSETLCH,
can He3abopoHEHD y
be allowed to S03BiN, BBIMNEBE NPOXEHHT
physical or mental | can. Byae 3naTHWA, A
abihty be able to ¢I3nyHa po3ymosa, 3AATHICTb
be capable of MOXNUBICTL BUKOHATY GHO
. it 1s iImpossibie Opwv NEBHMX 00CTaBNHAK
volition | want b oxoue, 3amobku, 2
should like to GaxaHHs g
will
would
polite requests will [o3BeNLETE, Oyab nacka,
would HYETBCH
can BBIHNMBE NPOXAHHS,
could 3anpoLLeHHA

would you mind
do you mind If

. .ing
preference would rather 3pobne Gu, Blanae 6r
I'd prefer {perf) fepesary, kpawe Gu a,.., ;
we'dloveto nepeeara
related action in | would (Tinekn gis) Sysano
the past used to (cTaH, nis1 abo cTaH, Ak
CUTYaUIRA) NOBTOPIOBRNWCH B MIAHYNOMY
uncertanly itis impossible fIOBNHHO DYTW, HATIBBHO.
surprise it 1s possible BHA DM, XFO_3H y
doubt | don't believe He Moxe OyTu, MOXINBO.,
can’t/couldn’t morso Sun, Haspsan Yn )
probably NPUMYLWEHHA, 300ral, He%m!
must be AEBHEHHICTD, anneyaaﬂywﬂ
Perhaps HEBIPA, CYMHIB o
maybe
may/can
54
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i A
Necessity/obligation
r
1 -
Necessity! thou mother of the world
F.B.Sheitey
Necessity knows no faw except to
conquer.,
F.Syrus
Necessity 1s the mother of
Invention
1. STUDY THIS: '
Heobxinuk:Tes
st have to be to shoulg ought ﬁ need shall | necdn’t
L didn’thave to
rpeta Tpebs rpeta rheta Tpela 'Tpeba (Tpesd) ue Teba
MYCMTE ByTu  [Mao 3poBurn  |nnanyetsc cnn GakaHo nowebro  |apobum .7 HI B HECMY
MAE ByTi AMYILIEHHA =S Kpawe caig, Hectxiaro  [{Noswsen} {pam
BAGEHEHUH N0BEASTECA NOBUHHD Gaxang pekomeHLy-— apotam
L e 2 Hami| ETECA
HEOBROHICTL  [HeoltHICTE  |Hakas MOPENEHUH |HeoGuaHicTs  [Heotug- Hakaz HEMA
0G0B'A30K oboa'ssnoecte Iwetpyrys  [oSor'saok PEKOMEHONLA |HICTS nonegens  norpefin
BASEHENHICTS (AN 3YMORNEHOD) {371 aopy HEHHA HeOSKHOCTI
ofCTaBMHaAMK TOMG, K10 0T Poag [aBRCiM He
FOBODNT) ohiuauka  fTpelis
nopaaa NEpecTo-  (HoMae
PEROMEH- pora NOTReGK
FAELR
absolute necesarty, orglar, agood abligation necessity  {obhgaten, |absence of
obhgation chdigation prearranged |advice nacessty necessity  robhigation or
necessty due to necessty adice ashung far | recessity
2very strong  [ercumstancos instruction
opIMIgH

2. TRANSLATE FOR “OBLIGATION” IDEAS.

Compare English anid Ukrainian “comparison” forms:

1. What can’t be cured, must be endured.

2, Every tub must stand on its own bottom.

3. Genius must be born, and never can beTaught.

4. What rnust the Engilish and French think of the language of our
philosophers when we Germans do not understand it ourseives?

5. When liberty 1s mentioned, we must always be carefut to observe
whether itis notreally the assertion of interests which is thereby designated,

* ok x

1. He who would write heroic poemns should make his whole life a heroic

poem.
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2. A university should be a place of light, of liberty and of leaming.
{ B.Disraeli} .

3. A man should keep his little brain attic stocked with all the furniture
that he is likely to use, and the rest he can put awayin the lumber - room of
his library, where he can get it if he wants it. {A.C. Doyle)

4, Books and friends should be few but good.

5. Law-makers ghould not be law-breakers.

L 3

1. Shall we make a new rule of life from tonight: always to try to be a
little kinder than is necessary? {J.M.Barrie}

2. You ghall judge of a man by his foes as well as by his friends. . :

3. If the blind lead the blind, both shall fall into the ditch.

4, Man ghall not live by bread alone,

5. Deeds, not words shall speak me. {F. Beaumont)

* * &

1. Gratitude is%a duty which gught to be paid but which none has aright
to expect. (J.J.Rousseau)

2. Life being very short and the quiet hours of it few, we ought to waste
none of them in reading valueless books.

3. | portray men as they gught to be portrayed, but Euripides portrays
them as they are. { Sophocies)

4. BEven when laws have been written down, they pught not always to
remain. unaltered. {Aristotie)

5. We desire nothing so much as what we ought not to have. (Syrus}

* &k

1. Fashion is a form of ugliness so intolerable that we have 10 alter it
every six months, (O.Wilde)

2. If you make your bed, you have tgiie on it.

3. If we want things to stay as they are, things will have 19 change.
{G.di Lampedus)

4. If Jesus Christ were to come today, people would not even crucify
him. They would ask him to dinner, and hear what he had 1o say and make
fun of it. { Th.Carlyle)

® & %

1. Friendship js.not to be bought at a fair.
2. Old birds are 1o be caught with chaff,
3. Men are nat {0 be measured by inches.
4. Who ig to blame?

5. When doctors differ who s {q decide?
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3. EXPLAIN WHAT FORMS EXPRESS “NECESQ]T\Y AND OBLIGATION”:

THE CURTAIN POEM

A home should have a wife, a cat

and blinds upon the windows that

when pulled aside are suddenly drawn back
again, A wife should have a cat to kick

ahome to love and, if | have not made
my meaning, plain, a curtain to be drawn
aside and suddenly pulled back again.

A man should have a wife to love

a home to kick and cats upon the curtains which
he may from time to time refrain

from seizing to and back again

Butif a home should have a man
who waits upon a window-sill
endeavoring to find a plan

for all that moves outside the pane

be sure the home will have a wife

perhaps the wife will have a cat

but if by now my meaning is not plain

the wife in all sincerity should

turn her back upon the scream

and, singing, seize the cloth across again.
Edwin Broock

4. READ FOR “OBLIGATION/NECESSITY” IDEAS.
After reading the following texts, write 10 sentences to express
“obligation and necessity”.

THE SIGNS ARE SPEAKING

_ Our life is full of different signs and symbols. They help uUs to deliver
important information in short form. Signs show us what we must do and

57



GRAMMAR IN USE

what we must not do, for example, signs saying “Stop”, “Be careful”, “Go
only this way”, “Don’t cross the street here”, efc. Signs inform us of many
important things and give us many important instructions. Signs meet you'
in the street as your old friends. They are speaking to you from buses and
trams, from the asphalt of roads and from walis of houses. In the street,
you can see the hig yellow “T”. The sign shows where the trolley-bus which
you take to go to the institute stops. Another sign on the other side of the
street shows where the tram stop is. The sign in the form of a hand with the
word “Crossing” under it shows the way to the place where you may cross
the street. The two white parallel lines on the road asphalt, connecting the
two opposite sides of the street show the Iimits of the crossing. You want
o take a tram. To do 50 you are going to cross the street. But the red light
stops you. “Wait!” it says. ln a minute the red light changes to green. “Gol”
it says to you now. That's how the signs in the streets speak to you. Everyone
living in a town must understand the language of these signs well.

And you, do you know the language of signs that we can see along the
roads? Here are some of them. There are some descriptions of them. Every
sign in Fig. 13 has a number.

WORDS OF WARNING

The warning industry reveals its character in its choice or words.

“Put Stamp Here,” directs New York Telephone in that corner of the
return-mail envelope that used to say, “No Postage Stamp Necessary if
Mailed Within US”. The phone men add the admonition: “The Past Office
Will Not Deliver Mail Without Postage”.

Big fights occur in Washington over warnings. In 1965, Congress
passed a bill requiring cigarettes to be labeled: “Caution; Cigarette Smoking
May Be Hazardous to Your Heaith”, The Federal Trade Comission and the
tobacco companies wrangled aver: {1) “Caution” - should it be tougher
“warning”? {2) The conditional “maybe” - should it be flatly certain “is”?
(3) “Hazardous” - doesn’t “dangerous” sound more ominous? The FTC

- won,; although its officials disclaint authorship of the changed warning,
attributing it to nameless, faceless forces in the Congress, the wording
now reads: “Warning: The Surgeon General Has Determined That Cigarette
Smoking Is Dangerous to Your Health’

The difference is semantically significant: “Hazard" is [rom the French
hasard, risk: “danger” is rooted in the Latin domimum, liom the absolute
power of a lord and master to do harm. With a hazard, at least you have a
chance.

The federal government has fairly intelligible standatds 10 go by in the
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‘anguage ot warnings. Amang toxicants like caustic 0

it Iye,_ but Washington attorneys hate that word) a 1 Sp(:ec:f:lé:tet(lgedéroc;altl
solution for cleaning white wall tires must say, “Warning: irritatingpto sk?n
_anpl eyes”. A2 percentto 10 percent solution of sodium hydroxide, because
itis corrosive at that level, requires the word “Danger” and “i:farmful if
Swa[!owed” or even “May Be Fatal if Swallowed”. A weak oven clean
with 2 percent sodium hydroxide, says, “Danger, May Cause Byrng” bute;
strong one, near 10 percent, must say, “May Cause Severe Burns"’ Qver
10 percent, it has to say, “Poinson’ and “Cayses Severe Burng”, .

5. EXPRESS NECESSITY, PROHIBITION, LACK
PROHIBITION, OF NECESSITY,

Rephrase the following:
* & %

Ring beli for service.

Park here any time,

Keep Ukraine beautiful.

Drive slowly

Drive fast and see your jail.

Conserve enérgy — buy a horse.

Startle your parents - say “please” and “thank you”,
Please don't litter the landscape ...

Ride bikes.

Please, keep your dog on leash.

Please, do not use wheeled vehicles on grass.
Please, do not allow leashed or unleashed dogs on the grass
Please, do not drink or use alcohol. .. .
Please, do not use amplified sound in the park.
Keep laft.

Keep right.

Stand clear of the gate.

Mind the doors.

Keep the door closed.

Pay here.

Please, call on our shop.
Fasten your beits, please.
Keep off the grass.

Inemergencies dial 01 for fire brigade, 02 for militia, 03 for ambulance

* & ox

59



GRAMMAR IN USE

Do not boast until you see the enemy dead.

Don’t cackle till your egg is laid.

Don't count your chickens before they are hatched.
Don’t cross the bridges before you come to them.
Don't look a gift horse in the mouth.

Don't strike a man when he is down.

Don’t teach fishes to swim.

Dress up a stick and it doesn’t appear to be a stick.

® K

In No parking

QOut Cross only at the lights

Mo entry Single file traffic

Pull No smoking

Push Wet paint

Private For hire

No admittance Keep off the grass

Emergency exit Do net annoy the animals

No trespassing Fasten your seat belts.

No overtaking Caution {Do not lean out of the window)

6. TALK ON “OBLIGATION/NECESSITY” IDEAS.
AFTER READING THE FOLLOWING REPHRASE IT USING

“OBLIGATION & NECESSITY” WORDS:
DUAL-POWER AUTOS TAKE THE WHEEL.

Cleaner-burning, more energy efficient, and quieter, than conventional
cars, hybrid vehicles combine the best features of internal combustion
engines and electric designs.

No alternative has yet been found that is similar to the internal
combustion engine. Electric vehicles may be okay around the town, but
may never be popular with people who want to, or have to, use cars for
long-range, high-speed transportation.

Gasoline provides the equivalent of 12,000 watt-hours per Kilogram.
Compare this to a current-day lead-acid battery, which provides only about
40 watt-hours per kilogram. Some calculations by Audi engineers show
that if a battery-powered car were to have the same energy content {(about
200 kW-hr} as one using an internal combustion engine burning a tankful
of gasoline, it would weigh about four tons.

Nevertheless, electric vehicles are virtually noiseless and pollution-free,
and are very good at conserving energy. For example, by the year 2010,70
percent of all vehicles in smog-conscious southern California must be
electric-powered to meet clean air standards.
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Discuss with your groupmates what a car has to be equipped with

to be cleaner-burning, more energy efficient, and qu;eter than
conventional cars.

\

The Audi “duo” concept car is an Audi 100 Avant Quattrta with four-
wheel drive that retains its gasoline engine to drive the front wheels. It
carries the duo label on the body, which identifies it as a hybrid. However,
Audi added a small electric propulsion system in the rear to drive the rear
wheels. A 12.6-horse-power electric motor fits into the transmission tunnel.
The motor weighs 132 pounds and is coupled directly to the rear differential
viaan electrically operated clutch. While the car is operating on this electric
motor, another smaller electric motor is used to supply hydraulic power
for the power stearing, power brakes, and antilock brake system.

The 400-pound battery pack, located in the spare tire well, uses a high-
performance nickel/cadmium battery pack with 49 cells that supply 1.2
volts per cell. The battery has a life of at least 10 years.

Turning the key either starts the gasoline engine, or if the transmission
i$ in neutral and the E button is pressed, the electric propulsion system will
go into action.

The car’s top speed on electric power is just over 30 mph. While that
might seem low, one must remember that there is a high-performance
engine still available for highway driving. The car’s limited range of under
20 miles on electric power is compensated for by the fact that the internal
combustion engine can recharge the batteries while the car is being driven.

7. WRITE A SHORT ESSAY ON 5 THINGS YOU MUST, SHOULD, NEED DO
EVERY DAY.

From you experience teil how you should use a toaster, a gas stove,
a printer, a telephone, an electric razor, a fan,
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B
Ability
They are able becalse
they seem they are able.
Virgil
1. STUDY THIS:
nO3ymoBa

bI13VYHa 30ATHIGTL
MOXTURICTE
MOXNWBICTE BUKOHATH AIG NPK NeBHUX
obcTaprHAaxX

can
be able 1o, capable of
itis (im)possible
BMIE
MoKe
cnpomom@uﬁ 3poinTr

2. TRANSLATE FOR “ABILITY” IDEAS.

1. Beggars can be no choosers.

2. The dewil gan quote scripture for his purpose.

3. The leopard canngt change his sports.

4. Love cannot be forced.

5. A man cah die but once.

6. Aman can do no more than he can.

7. Aman ganngt spin and reel at the same time.

8. Never put off till tomorrow what you gan do today. )

9. You gan take a horse to the water but you gannet make him drink.
10, You never know what you gan do till you try.

3. READ FOR “ABILITY” IDEAS.
Put down 10 sentences to show what Alain Bombard could

prove:
FIGHT FOR LIFE IN THE OPEN SEA
It was an experiment of world importance.
Need a shipwrecked sailor die?
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This was the question which Dr. Alan Bombard, a French scientist on
ocean life, decided to answer in 1952,

Alone in a small boat, he left Las Palmas in 1952 to cross the Atlantic
Ocean without food or water.

He had a sail, two oars, a harpoon, some fishing rods and a nylon filter
in his small boat. _

He wanted to prove that sailors could live an the sea itself.

Bombard was sure that their deaths were the result cn‘1 their fear and
not of hunger — fear that when their food and water weretfinished, they
would die, \

While on the ocean Bombard was surpriged to see birds flying over his
head. People think that birds don't fly far from land, but that is wrong.
Bombard saw a lot of birds every day. One bird even became his friend.
Every day of the voyage it appeared about 4 o’clock and flew many times
over his boat. :

Bombard worked out his regime, He got up at dawn and went to bed at
sunset. The afternoon was the longest and the most difficult part of the
day, as he could not hide anywhere from the hot sun. At pight he suffered
from cold.

More than once Bombard looked death In the face. During stormy
weather when the sky was covered with dark Clouds and his boat was
caught in the roaring waves, he couid not catch any fish and had hothing
1o eat.

But when the wind stopped, the ocean usually became calm and his
boat drifted slowly to the west. Then he did not need his fishing-rods, for
fish swam so near the boat that they could be caught easily with a knife.
Dolphins followed him all the time. He sometimes used the harpoon to
catch small sharks which, like the fish, swam quite near the boat and
sometimes even touched its sides.

More than once he was attacked by sharks. When a shark appeared
during the day, he wasn’t afraid, because if he struck it on the nose with
his oar it went away. But in the night he was afraid of them, because they
could overturn his boat.

Most of all Bombard lived on plankton, caught with the help of the nylon
filter. When he had no rain water, he drank sea-water, and the water he got
from the fish.

After fifty-three days aione in the boat Dr. Bornbard saw a large shipin
the distance. It was a big British passenger ship two and a half miles away.
At first, there was no sign that they had seen Bombard. Then he began to
shout and wave his hands, and someone saw him and waved to him n
answer. The ship was from Liverpool. .

When Bombard reached the ship’s side, the seamen and the
passengers saw a thin man with a long beard and long hair. His face was
covered with saif.
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The captain and the sailors wanted to help him, but he refused their
help. With great difficulty the captain could only make Bombard take a
light hot meal on the ship before he continued his voyage.

Many times Dr, Bombard was reported missing in the ocean. But the
brave doctor finished his unusual voyage at the Barbados Islands-on the
other side of the Atlantic Ocean. In sixty-five days he had drifted 2,700
miles from Las Palmas to Barbados. He spent a week in Barbados. Maivy
telegrams of greetings arrived from France, and the people in the streets
greeted him at each turn with Hello, Doc!

Although he had lived without normal food and water, Dr. Bombard was
quite well. True, of course, the long days in the ocean had left their marks
on him.

Since then many salors lived.on the sea itself when they were ship-
wrecked and found themselves in the open sea without food or water,

Rephrase the texts using “ability” expressions:
BEARINGS

Jurnbris a personal computer program that determines performance
characteristics of all types of fixed-geometry cylindrical bearings. Program
features include the ability to calculate hydrodynamic, hydrostatic, of hybrid
maodes of lubrication; robot-bearing misalignment; cavitaion.

PROPERTIES DATA BANK

The Esteem program creates a data bank of liquids and gases, while
the Estate subroutine calculates thermodynamic and transport properties
ofliquids and gases. Properties computed include vapor pressure, density,
heat capacity, thermal conductivity, viscosity, and surface tension. The data
bank may be created from tables, graphs, equations, or from experiments.
A standard data bank of 68 refrigerants is alsa available.

LAMINATE ANALYSIS

The PC Laminate package performs classical laminated plate analysis.
A materials catalog editor allows rapid input of up to 89 materiat propei*t’les.
Up to nine different materials can be analyzed in the same laminate. The
program can determine failure strengths as well as laminate stiffness.
making it a convenient to design composites design fool. Amenu-oriented
user interface is featured.

ELECTRONIC HANDBOOK .

DE/CASE {Desktop Engineering/Computer Aided Anlvlical Solutions

for Engineers) is an electronic handbook for mechanical and structural
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engineers. The menu-driven program has 36 modules for numerically ang
graphically solving over 5000 commeonly used mechanical and StruCtun I
engingering eguations. Analysis categories include: geometric arr]ad
material properties; beams and columns; rings, cables, arches, gng
frames; plates, shells; and natural frequencies, > an

4. TALK ON “ABILITYV” IDEAS.
OFFER THE RIGHT SEQUENCE OF ACTIONS:

the ... chack the tem
Pérature
door rland]e stop the car
steering wheel steer the car
seat adjuster check the oil pressyre
With the gear [ever change gear
nelp of clutch pedal the driver car [check the spead
hf'ake pedal start the engine
ail pressure gauge control the speed
water temperature gauge adjust the seat
speedomeler operate the gear
starter switch gearlever

5. DISCUSS THE FOLLOWING.
Are your friends talented peopte?
Interview your friends and fill in the following:

IR B

T, Can you sing well? ——

2, Canyoudance?

3. Can you paint {(draw)?

4. Can you add up figures?

5. Canyoumake acup of tea?

6. Can you speak Enghsh?

7. Can you write English a littla?

8. Canvyouread English?

9, Canyou ask questions in English?

10, Can you answer questions in English?

11. Can you introduce yourself?

12. Can you play a guitar?

13. Can you piay Football {(hockey, tenms, badmmion)?

14. Can you guess riddles?

15. Can you swim across the English Channel?

16. Can you see with your eyes shut?

17. Can you drive a car?

18. Can you tell us what the weather would be fike
tomorrow?

19. Can you repair electrical appliances?

20. Can you walk 25 km?
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6. EXPRESSING ‘ABILITY IDEAS’. MAKE TRUE SENTENCES FROM THE c
TABLE. . .
A IVing Things o o Supposrtlon/probablllty,
Many robots are able to fly .
Some | engines are capable to | swim Alikely impossibility is always
Few cells have the drive preferable to an unconvinging
No atoms ability to grow possibility.
plants reproduce Anstotle
cars change shape 1. STUDY THIS:
balls speak
lanes feel
ghemrcal move pMNYLIEHHS
substances aporap
CYMHIB
From your own experience tell what can be made of (from) iran, 3AMBYBAHHA
titanium, sulphur, paper, steel, stone. Hesipa
HEBMNEBHEHHICTE
7. WRITE A SHORT ESSAY ON 5 THINGS YOU CAN DO VERY WELL. probability
possibility
supposition
doubt
speculating about the
future
Adjectives/Adverbs Verbs
probably likely must + do, be doing
perhaps unlikely must + have done
mayhe may, can + do, be doing
itis (im)possible may, ¢can + have done
itis (in}probable might, couid
it is (unYikely
KTO 3HAE
NOBWHHO BK
HanNeBHO
NeBxa pik
Hepxe
HE MOxe OyTn
MONMTUBO
MOFAe 61 GyTw

2. TRANSLATE FOR “SUPPOSITION/PROBABILITY" IDEAS,
1. Little friends may prove great friends. (Aesop)
2. There may be heaven; there must be helf;
Meantime, there is our carth hore -~ well! (R.Browning)
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3. A witty statesman said, you might prove anything by figures. (Th.
Carlyle

3{! I‘v)*iake yourself an honest man and then you may be sure there is one
rascal less in the world. {Th.Carlyle)

5. Any man may be in good spirits and good temper when he’s well
dressed. (Ch.Dickens)

6. We have two ears and only one tongue in order that we may hear
more and speak less. {Diogenes)

7. Particular lies may speak a general truth. (G.Eliot)

8. A friend is a person with whom | may be sincere. Before him | may
think aloud ... (R.Emerson) _

9. Even peace may be purchased at to high a price. (B.Franklin}

10. Important principles may and must be flexible. (A.Lincoln}

11. Nothing is impossible to a willing heart. (J.Heywood)

12, it is impossibie to enjoy idling thoroughly unless one has plenty ol
work to do. {J.K.Jerome)

3. READ FOR “SUPPOSITION/PROBABILITY” IDEAS.

After reading the following text, rephrase it using “sup-
position” expressions. Firstly, imagine it is October 1990, then
itis October 2000, then it is October 2030.

ENGINEERING IN THE YEAR 2000

In October 1990 some experts looked ahead to the trends anc
developments that were expected to affect mechanical engineers during
the next 10 years.

“In materials, in nanotechnology (building, micromechanical devices‘)
in energy, manufacturing, and transportation, the mechanical engineer is
going to have to work with someone else.

Whether it’s with geologists on planetary engineering projects
hiologists slectrical engineers in transportation, the interdisciplinary
requirement is going to transform mechanical engineering. .

Basically, engineers will be able to keep abreast of what’s going cn ir
their field by means of online continuing education. Whether at work, a
home, or through a professional association, they’ll have the chance tc
participate in some kind of electronic network that will provide a channe
for continuing education throughout their working life.

Probably the most exciting new area is nanotechnology - the
technology of building devices at the microscopic level. Nanotechnolog
will involve manipulating things at the atomic and molecular levels.

The second big area is materials, the technology of the nev
composites.

Women now make up about 16% of the graduating class and they
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Clearly will become more important, but they will not become a significant
factor in mechanical engineering. It’s interesting that mechanical
engineering remains a male field more than almaost any other sector of
eng!neering. i this keeps up, it’s almost certain to create a ghetto inside
engineering, a low-paid women's ghetto though women in engineering
are more adept at characterizing problems than they are at finding
selutions, students can be recruited into engineering. They are who are
oriented to facts, focused on technical skills, were good at solving problems
using step-by step analysis of the facts,”

Laying bare the whole world as an engineering enterprise ought to be
central to an ongoing campaign,

4. TALK ON “SUPPOSITION/PROBABILITY" IDEAS:

Personality quiz.

1. Ifthe people living next door to you always make a lot of noise late
at night, would you:

A. Telephone them and complain,

B. Start making a lot of noise yourself,

C. Say nothing and start foaking for another flat,

2. If a waiter served you with lukewarm soup in a restaurant, would
you:

A. Complain to the waiter,

B. Say nothing but not leave a tip,

C. Say nothing and never go there again.

3. If you noticed a friend lie to you, would you:

A. Tell your friend about it,

B. Start lying to your friend yourself,

C. Pretend not to notice.

Mostly A’s: the person is honest and straightforward. He (she) might
be either very popular or very unpopular.

. Mostly B’s: The person feels strongly about certain things but he {she)
Is worried what others might think of him (her).

Mostly C’s: The personis quiet, iries to hide emotions. Itis very difficult
forthe person to form a lasting relationship.

] Do the questionnaire yourself. Then work inpairs. Ask eachother
using: Couldyou...? Mayyou...?Is itpossible (likely) that youcouwid?
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5. WRITE A SHORT ESSAY ON ONE OF THE FOLLOWING IDEAS.

1. If a man will begin with cettainties, he shall end in doubts; but if he
will be content to begin with doubts, he shall end in certainties. (FBacon)

2. A likely impossibility 1s always preferable to an’ unconvincing
possibility. (Aristotle)

3. Our doubts are traitors. And make us lose the good. (W Shakespeare)
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Unit9
CAUSALITY
Cause & Effect

. Causality 1s the pninciple that
there is a cause for everything
that happens.
Cambridge international
Dhctronary of English

Everything in nature
18 a cause from which
there flows some effact.

B Sprioza
1. STUDY THIS:
A causes B by making B happen
Why What
hkecause of this that happened

cause sth, cause sb problems have an effecton
make sb/sm do sth take effect
give rise to be a result of
bring about result from
resultin anse from
lead to L come out of
hecause of ~Ing
dueto =g ¢ {gerund)
as a resuft of -ing
pacause
as {for subordinate clauses of reason)
smnee
50
thus {formal)
hence (formal} {at the beginning of the sentence)
therefore
that's why

What Ukrainian expressions do the English ones correspond?
1. Heat increase will cause (result in. lead to) temperature increase,

2. Heat increase may bing about temperature rise above boiling pomt
and qive rse to superheated steam.
3._Bv (due to. because of} adding heat, the temperature will be
increased,
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4, Because {since, as, as long as) heat is added, the temperature will

be increased.

5. Thus (therefore, henge), if heat is added, the temperature will rise,

2. TRANSLATE FOR “CAUSE & EFFECT” IDEAS.
Tell how cause-effect relations are expressed in the citations:

1._Reason is the mistress and gueen of all things. (Cicero)

2. The reason why warry kills more people than work is that more peaple
worry than work. (R.Frost)

3. The reasons why so few marriages are happy, is, hecause young
ladies spend their time in making nets, not in making cages. (J.Swift}

4, There is one basic gause of all effects. (G.Bruno)

3. EXPLAIN WHAT FORMS EXPRESS “CAUSE-EFFECT” RELATIONS

MINSTREL MAN

Because my matith
is wide with faughter
And my throat
Is deep with song,
You do not think
I suffer after
| have held my pain
Solong?
Because my mouth
Is wide with laughter
You do not hear
My inner cry?
Because my feet
Are gay with dancing
You do not know
I die?

Langston Hughes

4. READ FOR “CAUSE & EFFECT” IDEAS. ]
Find out causes and their effects. Make up tables showing

cause-effect relations,

THE SEAS TODAY

Today the ocean basins contain 300 million cubic miles of v\{atgr. The
sea covers 71 per cent of the earth’s solid crust. This hugo basin is divided
into different oceans by the continents.
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Men have given diferent names to different parts of the sea. Where
the continents divide the sel, one part has been named the Pacific Ocean,
one the Indian Ocean, and one the Atlantic Ocean.

The huge Antarctic Ocean is near the South Pole. A ship could sail
around the world between the Antarctic continent and Africa and South
America, without ever seeing land. At the other end of the world, is the
Arctic Ocean, !

For a long time men thought that the ocean-bed we#s smooth, But in
1920 scientists invented some instruments that measured the depth of
water, These instruments were fixed to a ship. And then the instruments
were sent down to the bottom of the ocean and brought up to the ship
again. While going down to the bottom and back up to the ship they
measured the time the sound wave took to travel down and up.

The scientists learned that the ocean-bed is not smoaoth, that under
the sea there are huge mountains, volcanoes, canyons, plains, justas there
are on land.

Now, tell us, please (if you remember) what a sound is? Sound is the
rapid disturbance of air which affects our drums and enables us to hear,
So with the help of these “rapid disturbances of air’ scientists measured
the depth of the ocean and learned much about that “world of wonders”.

Each ocean has three main sections: the continental shelves, the slopes
and the deep sea-floor. When we say “a shelf” here, we mean a piece of
rock on a cliff mountain side. You know the words “rock”, and “cliff mountain
side” from our book and you will understand this sentence.

The shelves, which are from 200 to 600 feet deep, go out from the
continental shores for 10 to 200 miles. Huge stretches of these shelves
make in some places the longest unbroken cliffs in the world. The slopes
go down as much as 30,000 feet, surprising in depth (or height). Everestis
one of the highest continental mountains. The sides of the slopes are
covered with great canyons. At the foot of these cliff-like slopes, the deep
sea-floor begins.

Large mountains rise from the plain, more than five miles below sea
level, in the centre of the Atlantic bed. This great range of undersea
mountains runs 10,000 miles south from Iceland to the Antarctic Ocean.

VAPORIZATION OF A LIQUID

The evaporation of a liquid consists of the escape of molecules from
its surface. Since only the faster molecules can get away from the attraction
of the others, the average speed of the molecules of the liquid is, thereby,
reduced, and this means that the temperature gets lower, Thus evaporation
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produces a cooling effect as comman e_xpe_zrience shows,

Evaporation at the free surface of a liquid goeson at all ten)peratgfes,
butwhen bubbles of vapour form all through the liquid, we say itis bofling.
This happens as soon as the pressure ex_erted by: thg vapour becomeg
equal to the pressure of the surrounding air. If the; liquid was [naqe to boil
by heating it, the continued application of heat will not makga it arly hotter,
but will merely make it boil away-faster. Thé energy supphef:! is used to
separate the molecules from each other. o

hear. So with the help of these “rapid disturbances of air” scientists
measured the depth of the ocean and learned much about that “world of
wonders”. - .

Each ocean has three main sections: the continental shelves, the slopes
and the deep sea-floor. "~ When we say “a shelf” here, we mean a piece of
rock an a cliff mountain side. You know the words “rock”, and “cliff mountain
side” from our book and you will understand this sentence.

It is found that a given amount of heat is carried away for each gram of
liquid that vaporizes. This is called the heat of vaporization of the su bstanqe.
Forwater, at the normal steam point, it amounts ta about 540 cal/gr, Again,
we can say that this same guantity of heat is given off whenever a gram of
steam condenses at the normal steam point. o

If the air pressure acting on the surface of water is less than the normal
vaiue of 14.7 Ib/in2, boiling will begin at some temperature lower than

100°C.

WHAT WILL THE FUTURE CLIMATE BE LIKE?

... Scientists believe that the ice of the Arctic Ocean will melt when the
average air temperature in the Northern hemisphere rises by two degrees.

As follows from the table below, the ice-covered area in the Arctic Ocean
will have tangibly shrunk by the year 2000 and all the ice will have melied
by the year 2025, Change in C0, concentration and in air temperature:

1974 2000 2025
COQ, concentration {percentage of 0,033 | 0.038-0.041 0.052-
atmosphenc volume) 0.064
Rise in average temperature 0.5° 1.0-1,5° 2.0-3.5"
compared to 1960

If global warming continues, the rise in termperalure in different Iati!udes
will not be identical. if by the year 2025 the average airtemperr:}ture in the
Northern hemisphere has risen by 2—3.5 degrees, m.the bi_g latitudes, the
summer temperature will rise to +7° or even 1o | 1Q Centigrade and the
winter temperature will not drop below -5°, - 10° Cenligrade. Such chgpges
in the thermal regime will cause a dramatic impact on natural conditions,
especially in medium and high latitudes.
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There are reasons to believe that after the perennial ice of the Arctic
Ocean melts, even winter ice will no longer form over a large part of the
Arctic seas.

How will the warming develop towards the end of the 200 century and
the first quarter of the 21* century? Probably this will proceed unevenly:
first slowly, then (during the melting of the greater partofice) much faster,
Next, when the speed of warming again becomes dependent on the growth
of the rmass of carbon dioxide the process will slow down again.

The near future is likely to bring a change in the precipitation regime.
The warming will lead to greater evaporation from the surface of the oceans
and, consequently, to an increase in the amount of precipitation falling on
the earth’s surface.

THE SOURCE OF THE EARTH’S MAGNETIC FIELD

It has been known since 1600 that the earth as a whole is a magnet,
but the source of the magnetic field is still not fully identified. The source is
not permanently magnetized minerals in the earth; most of the planet is
much too hot for any magnetic mineraf to retain its magnetism.
Furthermore, permanently magnetized minerals cannot move about rapidly
enough to account for the known long-term changes in the strength,
direction and pattern of the earth’s magnetic field. The analysis of
earthquake waves indicates that at least part of the earth’s core is fluid,
and it is almost universally believed the ponderous flow of matter in the
core generates electric currents, which in turn induce the magnetic field.

Thereis little agreement, however, on how the metallic fluid in the core
flows, on what energy source drives the fluid’s motion and how that motion
gives rise to the magnetic field. Because the core cannot be scrutinized
directly and because its high temperatures and pressures cannot be
reproduced easily in the laboratory these questions are hard to answer,
Nevertheless, answers are starting to emerge from a combination of
innovative theoretical and laboratory approaches. Such answers suggest
that the core-fluid motions might be driven by gravitational energy liberated
by the migration of heavy materials to the center of the core and of light
materials to the outside of the core.

Only a few things are known with certainty about the earth’s core and
its magnetic field. Seismological, or earthquake-wave, data indicate that
the core consists of a giant metallic sphere ahout the size of the planet
Mars. Under normal conditions the core fluid conducts heat and electricity
much hetter than copper does, it probably has about the same viscosity
as water, With a mean radius of 3,485 kilometers, the core constitutes about
a sixth of the earth’s volume and about a third of its mass. The density of
the core varies from a minimum at its edge of nine times the density of
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water lo a maximum in its center of 12 times the density of water. The density '

estimates {pacuerbi) combined with hypotfieses about the origin of the . ‘ .

solar system suggest that the core is composed mostly of iron and nickel T ;:ff;‘g; 1s %"‘iﬂﬁ%’;ﬁfﬁﬂm

with a trace of lighter elements such as coppert, sulfur and oxygen. iscongested, ose :
Al the center of the core lies an inner core whose seismic properties

Eyes: Confusion m the inner ear

are somewhat different from those of the surrounding region. With a radius e Inner ear: instead of settfing distupts Signals betwesn the hoad
. X . . 0 signal which way 1s down, the and th A

of 1,200 kilometers, the inner core is about two-thirds the size of the moon grain - size gravity receptors float optCal o ehich can cause

and unlike the outer core is probably solid. Pressures at the center are areund randomly. aod jead to phcal flustrations.

measured in millions of atmospheres, and at those pressures the melting nausea, dizinessandcold sweats.,

point of iron lies between 3,000 and 5,000 degrees Kelvin.

The easiestwayto get anidea of the strength and direction of the earth’s ggg;;g; b Calcium Heart: Like other muscles, it
magnetic field is to study the behavior of a compass needie. The strength collact and for wia. g}gg;j’?f-mgjggvgﬁggg,g
of the field, as measured by the force needed to deflect a needle from its ney stones. Kidnay pumping biood to the head,
preferred  direction, is extremely small. The maximum of field of 3,000 o | Shanges, :
gauss, near either the North Pole or South Pole, is several hundred times and speeding up
weaker than the field between the ends of a toy horseshoe magnet (The E‘;’d‘fgt"é‘:m ::g?;?,f;
source of the earth’s magnetic field. — Scientific American, 1979, Febr., '

p. 92).
4. TALK ON “CAUSE-EFFECT” IDEAS.

Tell how long-term weightlessness effects an astronaut

Bones: Bones lose Spine: Stretches, causing

THE BODY IN ZERO GRAVITY caleium, That ralses back pain and nerve
There is a question if humans can survive the trip to Mars. The shuttle e of francture et oy increase
-~ Mir expeditions have made a serious study of the mysterious effects of permanent loss of centimeters,
weightlessness for a long time. hewght.
WEIGHTLESSNESS HUMAN BODY EFFECTS
Orgart Effect Organ Effect Muscles: Muscles ci
: S8, v nemi atrophy steadily-even ifthe reulatory system: Body
face swell circulatory |riss, reduce, space anemia astronaut follows a striot fiuds rise to the head and
system : exercise reginen. torso, Kidneys misinterpret
nose congest eves distrupt, optical illusions this msutsl excf:ess ar;qd begin
- " - - excreting fluid. Reduced
innter ear (dizziness signal, cold  [heatt atrophy, blood-pumping, blood-flurd Jevels then trick
sweal float troubles the body nto cutting
kidneys [collect, urine, produce, iliver process differently gg‘lll:”‘ft;l"é‘h of red blood
metabolism, speed up . anemm, | CAUSeS space
bones  llose, raise, fracture spine streteh, back pain, increase &'EL'Eﬁ srncr?; 5?33
) in-flight height susceptibility to
muscles [atrophy immune  [weaken, increase, susceptibility infection.
system to infection _
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Complete the sentences below using cause-effect expressions:

MASS BURNING, GARBAGE IN, ENERGY OUT.

Mass burning is ane of the methods of burning garbage with minimal
or ho presorting.

1. Because a typical plant has at least two boilers capable of handling
between 150 and 750 tons of refuse per day, ...

2. After incoming refuse trucks are weighed, they enter a building and
unload into a storage pit therefore ... .

3. The building protects {he pit from the environment and controls dust
and odours dueto.... ¥ '

4. Because of cranes’ mixing and loading refuse into the boilers, ... .

5. As mixing produceﬁs a more homogenous fuel which improves the
operation of the furnace, ... . .

6. Oversized and undesirable matetials could cause ... .

7. By charging each boiler every five or six minutes, ... .

8. As an alarm drops below a prescribed limit, ... .

9. The furnace is codled, with water because ... .

10. The design of a refuse—to-energy plant must include means of
scrubbing flue gases and removing ashlsince e s

5. EXPRESSING “CAUSE-EFFECT” IDEAS.

Change the following seniences to express cause-effect
relations. The following sehtencqs express conditional reiations.

1. if there were dreams to sell, what would you buy? (Th.L Beddoes)

2, If I'd known | was gonna live this long, I'd have taken beiter care of
myself. (E.Blake on reaching the age of 100}.

3. If my books had been any worse, | should not have been invited to
Hollywood, and if they had been any better, | should not have come.
{R.Chandlier)

4, If an elderly but distinguished scientist says that something 15
possible he is almost certainly right, but if he says that it impossible he is
very probably wrong. (A.Clarke)

How would you change the extracts below to note form

The countries are involved in the competition for fuel use / we should
look at the oil crisis of the 1970s / the trend in increasing oil price many
countries were looking for alternative energy sources / they wanied to be
independent of other countries’ fossil fuels / the examples of alternative
energy sources include salar power, the hamessing of wind and waves,
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tides, the production of biogas from human and animal waste and the
production of aicohol from sugar, sugar beet, corn, sweet potato / there
arises the problem whether to produce these crops for tuel or for food /
there are two ways of using alcohol as car fuel / one such way s in the form

of pure alcohol / and a second use of alcohol as a car full is In a mixture
with petrol or gasoline (gasohol).

Aweli-balanced diet provides an adequate amount of vitamins,
Comment on the following:

Name of | Foodthe vitaminis | Resulis of a deficiency of the
vitamin found In vitamin

A mik poor eyesight general poor

health
B egys skin, nervous system, heart,
cheese a disease called ber-ber)
C vegetables adisease called scurvy
D fish affect the growth of bones teeth

* ok %

There are observable changes produced by cooling. Make
sentences using your own knowledge of chemistry:

change in mass changea in volume

changs in appearance

\ /

cooling

whange of colour

change of state

6. WRITE A SHORT ESSAY DESCRIBING THE OPERATION OF ANY HOME
APPLIANCE EXPLAINING CAUSE-EFFECT RELATIONS.
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UNIT 10. PURPOSE

UNIT 10 10. To make a crooked stick straight, we bend it the contrary way.
{M.E.Montaigne)

PURPOSE 3. EXPLAIN WHAT FORMS EXPRESS “PURPOSE” IDEAS:

Nature does nothing without purpose or

uselessty.
Aristotfe

Anintention or aim, a reason,
Cambridge Intel national Dictronary of English

1. STUDY THIS:
Purpose _
Aninfinitive after A clause with “go that” ..,
“in order to” ... For + -ing form | can, could, will, would,
soasto... needn’t

What Ukrainian expressions do the English ones correspond?
1. Tg lower Yaunch costs and increase reliability and safety, the Apolto
Light craft project was initiated. o ‘
’ 2. Torestict the range of the equipment application, sbme experimants
have been carried out. _
3. A special engine may be designed §Q.Iﬂa1 it g_g_u_l_g,lcqmpensglte for
changes in the atmospheric air scooped up during the trip into orbit. .
4. Ground or satellite-based laser beams could be used for powering
spacecraft,
g 5. o read easily in English, it is necessary to learn the language
properly.

2. TRANSLATE FOR “PURPOSE” IDEAS.

1. Laws are not made {o be broken. _ _
2. He was like a cock who thought the sun had risen {o hiear him crow.

3. To.make a quarrel two are needed.

4. To live long, it is necessary to live slowly.

8. Houses are built {g live in, and not to laok on. _

6. Some read to think — those are rare; some {o umig;_ - those are
commen; and some 1o talk, and those fror)n the great majority.

7. Riches are for spending. {(G.Austen

8. For how many tEings, \.?rhich for our own sake we should never do,
dowe perform for the sake of our friends. (Cicero)

9. Art for art’s sake. {(V.Cousin}
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5 WAYS TO KILL A MAN

There are many cumbersome ways 1o kill a man:
you can make him carry a plank of wood

to the top of a hill and nail him to it. To do this
properly you require a crowd of people

wearing sandals, a cock that crows, a cloak

to dissect, a sponge, some vinegar and one
man to hammer the nails home.

Or you can take a length of steel,

shaped and chased in a traditional way,

and attempt to pierce the metal cage he wears.
But for this you need white horses,

English trees, men with bows and arrows,

at least two flags, a prince and a

castle to hold your banquet in,

Dispensing with nobility, you may, if the wind
allows, blow gas at him. But then you need
a mile of mud sliced through with ditches,
riot to mention black boots, bomb craters,
more mud, a plague of rats, a dozen songs
and some round hats made of steels.

In an age of aeroplanes, you may fly

miles above your victim and dispose of him by
pressing one small switch. All you then
require is an ocean to separate you, two
systems of government, a nation’s scientists,
several factories, a psychopath and

land that no one needs for several years,

There are, as | began, cumbersome ways
to kilt @a man. Simpler, direct, and much more neat
Is to see that he is living somewhere in the middle
of the twentieth century, and leave him there.
Edwin Brock
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4, READ FOR “PURPOSE” IDEAS.
Find the forms showing “purpaose”

TURNING OCEAN WATER INTO FUEL

Can temperature differences in the oceans act as fuel? _Definitely.
Ocean surface water is warmed significantly by solar heat while, not far
below, the deep water stays chillingly cold. Because of this natural and
constant state, a feasible concept called Ocean Thermal Energ_y
Conversion (OTEC) is now operating in the deep water off the island Hawail,

The barge-mounted Hawaiian installation, for which the power cyole
has been provided, uses warm surface water and cold deep water in a
closed ammonia cycle incorporating heat exchangers. The eneratgd
ammonia vapour drives a turbine which, in turn, produces surplus electric

Wel.
> gefore the turn of the century, massive Qgean Thermal Energy
Conversion platforms—fioating like 1,500-foot vertical buoys — may be
grouped off-shore to generate all the electrical needs for large cities, using
only the free and renewable ocean water as fuel.

THE FUTURE OF THE SUN

Since the energy radiated by the sun is due to the contipuous
transformation of hydrogen into helium in its interior, the sun ewdent!y
cannot shine for an eternity, and is bound to run out of fuel sometime in
the future. Itis estimated that during the 5 billion years of its existence, the
core of our sun has used about half of its original supply of hydrogen, S0
that it still has enough nuclear fual for anothers billion years. What will
happen in 5 billion years from now, when our sun comes close to the end
of its resources? To answer this question, we have to remember that
thermonuclear reactions proceed almost exclusively near the center of the
sun, where the temperature is the highest. Thus the shortage of r.m_olear
fuel will be felt first in the central regions of the sun, where all the originally
available hydrogen will have been transformed into helium. We can eaglly
visualize that this will result in a rearrangerment of thingsin the sola_ur interior
in such a way that the high-temperature region will move to thg mterfaqe
hetween the “burned-out core” and the outer layers that still contain
enough hydrogen to maintain a nuclear fire. The internal structure of the
sun, therefore, will be transformed from a so-called point-source model
{energy source in the center) to a shell-source model in which the energy
isliberated in a thin spherical shell that separates the burned-out core from
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the rest of the solar bbdy. As more and more hydrogen is consumed the
“shell” will move outward from the center . . .

The formation of such a shell source inside the sun {or any other star)
must result in a steady growth of the star’s size and in a gradual increase
of its luminosity. In fact, within a few hundred million years after the shell
source is formed, the diameter of the sun is expected to become as large
as the orbit of Venus, and its luminosity will increase by factor of bet-ween
10 and 20, making the oceans on the earth boil violently. After this last
effort the sun will begin to shrink and fade out again, until it becomes quite,
faint and insignificant, But there is no: reason for immediate panic—we
still have 5 billion-years to go!

This will no doubt be the end of all life on the earth, but it is not the end
for the sun and the other stars that follow a similar course in-their evolution.

THE PURPOSE OF A MAP

The purpose of a map is to express graphicaily the relations of points
and fealures on the earth’s surface to each other, These are determined
by distance and direction. It early times “distance” might be expressed in
units of time, or lineal measures - so many hours ‘march or days’ journey
by river, and these might vary on the same map according to the nature of
the country,

The other element is direction, but for the ordinary travelfer, whose main
concern was “Where do I go from here, and how far away is it?” the accurate
representation of direction was not of primary importance. Partly lor this
reason, written itineraries for a long time rivalled maps, and throughout
the centuries from the Roman road map to the thirteenth—century itinerary
from London to Rome of Matihew Paris and even to the Underground and
similar ‘'maps’ of today, no attempt is made to show true direction. Similarty,
conspicuous landmarks aiong a route were at first indicated by signs,
realistic or conventional, and varied in size to indicate their importance.
Clearly the conventions employed varied with the pumpose of the map, and
also from place to place, so that in studying early maps the first essential
is to understand the particular convention employed.

The history of cartography is largely that of the increase in the accuracy
with which these elements of distance and direction are determined and
in the comprehensiveness of the map content. In this development
cartography has called in other sciencesto its aid. Distance were measured

with increasing accuracy ‘on the ground’; then it was found that by applying
trigonometrical principles it was unnecessary to measure every requisite
distance directly, though this method required the much more accurate
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measurement of a number of short lines, or bases. Similarly, instead of
determining direction by observing the position of a shadaw at midday, or
of a gonstellation in the night sky, or even of a steady wind, use was made
of terrestrial magnetism through the magnetic compass, and instruments
were evolved which enabled horizontal angles 10 be measured with great
accuracy. Meanwhile the astronomers showed that the earth is spherical,
and that the position of any place on its surface could be expressed by its
angular distances from the equator {latitude) and aprime meridian
{longitude), though for many centuries an accurate and practical method
ot finding longitude batfied the scientists,

The application of these astronomical conceptions, and the extension
of the knowledge of the world through exploration and intercourse,
encouraged attempts to map the known world — but this introduced
another problem: how to map a spherical surface on a flat sheet. The
mathematician came to the rescue again — with his system of projections,
by which some, but not all, spatial properties of the earth’s surface can be
preserved onasingke map. Thenthe astronomers discovered that the earth
is not a pefrect sphere, butis flattened slightly atthe poles; thisintroduced
further refinements, such as the conception of geodetic as opposed to
astronomicat latitudes, into the mapping of large areas, and great lines of
triangulation were run north and south across the continents to determine
the true “figure of the earth”, and to provide bases for their accurate
mapping.

Meanwhile, increasing demands were being made on the map maker.
The traveller or the merchant ceased 1o be the sole user of maps. The
soldier, especially after the introduction of artillery, and the problems of
range, field of fire, and dead ground whichit raised, demanded an accurate
representation of the surface features, in place of the eartier conventional
or pictorial delineation, and a solution in any degree satisfactory was not
reached until the contour was invented, This again adds to the task of the
surveyor who must run lines to levels and sometimes to the extent of
pegging out the contour lines on the ground. Then the arch-aelogist, the
historian, and much later, the modern geographer had their own special
requirements, and in co-operation with them the cartographer must evolve
methods of mapping all kinds of “distributions”, from geological strata and
dolmens, climatic regimes and plant associations, to land use and ‘urban
spread’. It is the present widespread recognition of the value of the map in
the coordination and interpretation of phenomena in many sciences that
has led to what may truly be called a modern renaissance of cartography.
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Fill in the tables:
1 & solar power station
2 an airfreathing combi-

ned-cycle engine
3 | The purpose | an aft nozzle

4 of a rotary detonation Is o
wave engine

5 an external source of
power

READY FOR LIFT OFF

The laser beam is received at a dozen specific {ocations on the primary
optical surface that encircles the cenire portion of the spacecrait,

Each of 12 secondary sets of optics condenses the reflected heam
onto a special set of optics which projects a 2-cm laser beam across the
plug nozzle surface. The laser energy is transferred directly into the air, In
the rotary detonation wave engine air is automatically compressed, creating
a high-pressure plasma finger which then éxpands over the plug nozzle
impulse surface o produce thrust.

As the light craft accelerates, large quantities of transonic unheated
air are connected into the engine.

* & oK

1 | The primaty oplical

surface
2 | 12 secondary sets of | -
optics is usedd receiving
- ; intende for | condensing
A special set of optias designad projecting

A 2-cm laser beam
A high-pressure plasma
finger

(4} BNV

LASER TO LIFT LIGHTCRAFT INTO SPACE

Someday, it may be possible to launch spacecraft into orbit using a
solar-energy-powered laser beam {light} rather than chemical fuels.

The laser beams would come from satellite-based solar power stations
that convert solar energy to infrared or visible laser energy.

The solar power stations should be able continucously for more than
1000 hours.

The heart of the laser-boosted light crafi concept is an air-hreathing
combined-cycle engine, The engine’s aft external expansion plug nozzle
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would serve as a heat shield during reentry to atmasphere. The combined-
cycle engine operates in the mode of a rotary detonation wave engine
during lift off and acceleration.

As almost all the spacecraft’s energy, would be supplied externally, 10
to 30% of its launch weight could consist of useful pawoad '

* ok ok

The lightcraft concept co_uld be used ...

Solar orbiting power stations canbe used ... -
About 500 solar power stations would be required ...

1
2 | Lightcraft could be used ... so
3 | Lightecraft could use the same technology that
4
5

PERSONAL SPACESHIPS

The lightcraft concept could be used not only for travel into space but
also for a persanalized global aerospace transport system. Here, lightcraft
would be used like rental cars to transport from one to fwe people halfway
around the world in a more 45 minutes.

Lightcraft could use the same technology and the same hardware for
ultrahigh-speed intercontinental travel. The laser energy would come from
the same orbiting solar power stations used to power space missions,

The study estimates that about 500 solar power stations would be

required to support about 120.000 lightcraft flights per day.

5. TALK ON “PURPOSE” IDEAS.
DESCRIBE HOW THE HYDRAULIC SCOUR JET SYSTEM IS
ARRANGED. EXPLAIN THE PURPOSE OF EVERY COMPONENT.

SCOURING THE HARBOUR

For a harbour to be maintained at a depth sufficient for handling high-
tonnage ships, it must be kept clear of silt. The traditional method is periodic
dredging. But itis very expensive and the harbour is temporarily closed for
ships.

An alternative solution may be found in a hydraulic scour jet system.
The system was installed commercially for the first time at the Port of Grays
Harbor, in Aberdeen, Washington.

The nozzles are positioned at the base of each pier and at nght angles
to the natural tidal flow.

High-horsepower pumps deliver seawater 1o the nozzles durlng the
scouring cycle. The newly deposited silt is re-suspended and carried away
from the berth by the tide.

‘The array if submerged nozzles is connecled 1o a 20-inch mamfold
pipe through which water is driven by a pait ol 400-horsepower pumps at
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13,700 gallons a minute. The manifold pipe is located under the pier. In
this installation, 24 jets are used along a 700-foot berth, The nozzles are
on 30-foot centers at a depth of 40 feet and are connected by a flexible
hose ta the manifold pipe. The nozzles can be individually ralsed to the
surface by means of acable for inspection.

- The time of maximum ebb flow is computed from the tide tables

A-relief map of the harbor floor in the area of the berth is generated
from this information,

6. EXPRESS “PURPOSE” IDEAS. ' ' '
-From your own knowledge make sentences to descibe the purpose
of every part ofacar. . :
raany| ew mireors

windshleld wipers \ . hom ._’sleannuwheel
-

gas tank
Irunk

hea :
dights turn smnals

turn signals - En\ o =N Cj e tail lighits
BUMPETS - / ; Y o \% f 1“"“ bumper
- VA / : - ; . . .
tenders - parking brake. S o .
- -~ - gearshift lavel .
exhaust system . S e

1. to turn these on at night.
2.touse these when itrains, -
3. to put gas in it. '
4. 1o use it to stop.
5. 1o set it before you get out of the car to keep the car frorn moving.
6. to use these when you want to 'go left or right.
7. 10 cover the tires.
" 8.toputluggageinhere,
9. to tell other drwers when you are brakmg
10. to use these to see cars behind you.
11, to cover the engine.
~ 12. to use this to'warn other drivers,
13. to move this with your right hand when you change gears.
14 to turn this to steer the car,

7. WRITE A SHORT ESSAY EXPLAINING THE PURPOSE OF EVERY HOME
APPLIANCE (A REFRIGERATOR, A TV-SET, A TOASTER,
AVIDEO-PLAYER ...). EXPLAIN HOW IT WORKS.
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SUPPLEMENTARY TEXTS

Read the texts and rephrase them to express prohibition and necessity,
ability, possibility, supposition, permission, cause & effect, purpose,
comparison.

BALSA-CORED FISHING BOAT

The Pettegrow 36, the round-bottomed, 36-foot boat, can be adapted
to either commergial fishing or recreation. 1t is constructed of PuraKore.
{Many sailboats have already been built of the material.)

Each form is carefully cut to size from plywooed, lined up with the others,
and the whole form held securely with more plywood and two-byfours, The
forms are placed about three feet apart. Because of the large size of the
hull, Pettegrow decided to build it in two halves, which were later joined at
the keel area.

The next step is 1o join the eight-foot strips at their finger joints, creating
strips 40 or 48 feat long. The extra length is needed so the finger joints can
be staggered. Then one strip is laid at the highest point in the hull—the
gunwale, midway between the keel and the shear. Care is taken to lay this
strip fair, so it is lined up with the desired curve; in this case, that means
ensuring that it lies flat against each of the 14 frames. Only thenis it nailed
(temporarily) to each form. The rest of the hull-half is built by applying a
butter-like epoxy to the edge of a strip, placing the strip in the proper
position, pushing it up against a strip already in place, and pressing until
some epoxy works its way out the sides. Then the strip is nailed.

Because of the sharp curves-—pariicularly in the upper hull near the
bow—the strips tand not to lay fair. Pettegrow solves this problem by drilling
a hole edgewise from the newest strip through into the neighboring strip,
and driving in awooden plug while the epoxy is still workable. In the future,
Pettegrow hopes to make the forms closer together.

When the entire structure is laid up and the epoxy cured, the hull-half
is quite stiff and can be moved about. For finishing, fiberglass running at
various angles must be added to both the inside and outside of the hull to
complete its resistance to bending and torsion loads.

The fiberglass strands on the Pettegrow 36 run in four different
directions: along the length of the hull, across the hull, and at a 45-degree
angle in each direction.

A square foot of the fiberglass hull of the Pettegrow 36 weighs only two
pounds. A square foot of a comparably strong hull of solid fiberglass (which
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would have 10 be about S-inch thick) would weigh 4.5 pounds, and even
then, Pettegrow says, it would not be as stiff as the balsa composite.

ENGINEERING TECHNICAL MAGIC
Engineering analysis is serving the arts

Near the end of Bela Bartok's opera Biuebeard's Castle, Blueheard’s
spirit is supposed to ascend into the heavens. When New York City’s
Metropolitan Opera staged the work during 4ts 1988-89 season,
Bluebeard’s ship was represented as a spaceship. The ascension was
suggested by laying over one of the two 30-foot-tall by 50-foot-wide walls
at the back of the set, tilting it backwards 60 degrees until it rested at a 30-
degree angle. This revealed a projection of the earth, complete with swirling
clouds. The wall was supposed to appear monolithic, so it couldn’t wobble
or shake during its descent. Additionally, because it was covered with a
shiny material, it wouldn’t appear flat if it deflected. To determine how to
best create this effect, two of the Met’s technical designers, Geoff Wehb
and Craig Mac-Kenzie, turned to CAE software.

Most technical designers, whose job it 1s to translate the vision of the
set designers inte actual props and backdrops, are still stuck in the eyeball
engineering stage, where design decisions are based on a series of
educated guesses and assumptions. They are more likely to place strain
gages at various places in a finished structure to measure deflections and
determine stresses than they are to perform detailed analysis before
building it.

Ascending Dutchman

When the Metropolitan Opera staged The Flying Dutchman, the script
called for the Dutchman’s ship to descend to the earth from heaven, The
Dutchman needed to alight from the ship on a staircase resembling the
ones that drop from ocean liners. The 50-foot set of steps Webb designed
for the set was essentially a large truss made of rectangular steel tubing
attached to one of the galleries, or catwalks, running around the flytower
of the theater. After the Dutchman’s entrance, the ship needed to “fly out
of sight” by being raised by a winch with a 1000-pound capacity. The Finite
element analysis Webb performed helped him find the optimum structure
and best material for the staircase as well as predict its behavior under
unexpected loads. {(“You never know exactly what a performer will do,” he
commented.) It aiso aided in the location of the structure’s critical points,
because it had to be constructed in pieces for later storage.
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SLOW BOAT TO MARS

Five centuries after Christopher Columbus gailed to the shores of
America, a flotilla of ships will take a simllar Journey --with a few impcl)rtgnt
differences. Four unpowered, unmanned sails propelled by solar radiation
will race to Mars in the Columbus 500 Space Sail Cup.

Each solar sail is folded into a small packet for launch aboard a weket.
Once itis 1200 miles above the Earth, each sail will unfurl to full size o
effectively catch sunlight.

The concept of a solar sail has been around since the 1920s, when
Russian scientists proposed that unpowered spacecraft outside the ear_th’s
atmosphere could be accelerated through space by the sun’s Ilg_ht
pressure. NASA worked for about four years on a sail to ren_dezvc_)us with
Halley’'s comet when it most recently rounded the sun, but this project was
judged too experimental in 1977 and never flew.

ltaly proposed a 10.000-square-meter, aluminium - coated modal. The
British entry has 24 carbon filter ribs and a polyester-film sail.

The journey to Mars, via the Moon, will take about 500 d_ays. Af_ter
reaching Mars, some of the sails may spend the rest of their lifetime taking
a grand tour of the asteroids.

IGOR SIKORSKY
Avitation pioneer and engineering entrepreneur

Rotary-winged aircraft were always a vision in the fertile mind of igor
Sikorsky. For decades, he tried to build a helicopter, but success elud_ed
him untilthe late 1930s. In the meantime, he built a very successful aviation
business around large fixed-wing aircraft. .

Sikorskywas born in Russia where he began his aviation career in 1909
at the age of 20 by attempting to build a helicopter. When his h_ellcop'fer
did not fly he turned to building regular aircraft. He is credlteq with
producing the world’s first successful four-engine airplanew.and in the
process he amassed a small fortune in rubles. In all, 75 of his aircraft wg.-re
built for the czarist government for use in World War 1. During the Russian
revolution of 1917, Sikorsky was forced to flee and arrived in the United
States penniless, but ready to start over.

By 1923, he had founded Sikorsky Aero Engineering Corp. in New York
with $800 in cash and a few thousand dollars more from stock
subscriptions. His new goal was to build a twin-engine, all-metal_, 14-
passenger airplane. The aircraft, the S-28A, was Sikorsky’s 29th design—
'313 “A” commemaorated his new home in America.

SUPPLEMENTARY TEXTS

The S-29A was built on a shoestring budget. The aircraft plant consisted
of a convertied chicken house on a Long Island farm, His employees were
other Russian immigrants who worked for the love of aviation; many held
second jobs to support themselves, As often as not, homemade tools, such
as metal-cutting shears made from a discarded automobile bumper that
had been purchased for 50 cents, were'used. '

Many parts came from the junkyard or the five-and-dime store. For
example, the 5-29A used angle irons scavenged from bed springs in the
longerons of its fuselage. The S-29A’s twin engines were war-surplus 300~
harsepower Hispano Suiza engines purchased for $250 each.

L

Some Russian immigrants who did not work for Sikorsky helped with
the financing. The famous Russian pianist and composer Sergei
Rachmaninoff supplied $5000 and his reputation to the project. This earned
him a position as the company’s vice president.

The S-29A made its maiden flight in May 1924 with Sikorsky at the
controls. The flight almost ended in disaster as the S-29A was
underpowered and greatly overloaded. It seems that everyone who had
worked on the aircraft wanted to be on the first flight. After the flight,
Sikorsky went about repairing the heavy damage and finding better
engines, tires, and other parts.

One time, Sikorsky even took about 50 of his most loyal stockholders
“hostage” in order to obtain desperately needed funding: the mostly
friendly Russians were locked in an office where they were not aflowed to
leave until they came up with the $2500 needed to purchase, among other
iterns, a couple of overhauled 400-horsepower Liberty engines.

The 5-29Aflew again in September 1924, this time with only three men
aboard. It earned the company its first profit of $500 when it was used to
transport a couple of pianos from New York to Washington. The S-29A
was later purchased by the famed flyer Roscoe Turner for $11,000. Turner
used the plane for charter flights, demonstrations, and advertising. He then
sold it to Howard Hughes, who used it in the

World War Il movie Helfl’s Angels. For the movie, the aircraft was
disguised as a German bomber and crashed. This was a dramatic end for
Sikorsky's first American-built airplane.

The S-29A was followed by a contract for new wings for war-surplus
Curtis Jennys. The wings, which were designed by Sikorsky Manufacturing
Corp. ‘s Michael Gluhareff, turned the lumbering Jenny into a decent
performer, but few plancs were sold,

Next came the S-35, an aircraft that almost ruined the struggling
company when its auxiliary landing gear collapsed on take off for a nonstop
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flight from New York to Paris in 1926. The plane burst into flames, killing
two of the four people aboard. This left Sikorsky with a large debt and a
problematic reputation. Sikorsky, however, bounced back. In t;helyears
between the two world wars, commercial aviation was rapidly gpening up
air routes around the world. The flying boat became the “in” craft of the
era. While few cities had more than rudimentary grass airstrips, most were
located on bodies of water from which seagoing aircraft could operate. In
addition, the ability to land on the water provided great assurance to the
passengers in the early days of commercial aviation. .
Sikorsky became a leading designer and builder of seagoing aircnjaft.
His S-37 seaplane was a candidate for a pioneer nonstop transaltantic flight
until it was upstaged by Charles Lindbergh’s historic solo flight in 1927.

* & %

One of Sikorsky's more successful aircraft was the twin-e.ngine 5-38
amphibian that made its maiden flight in June 1928. Up until the 5-38,
Sikorsky had built only 10 aircraftin the United States. gtotal of 114 S—S_Bs
ware built. They were used by 10 different airlines to pioneer commercial
air travet in the Western Hemisphere, Pan Amerjcan World Airways used
many $-38s on its air routes to Central and South America. With E_ltOp speed
of 130 mph, it could carry eight people and a crew of two over distances as
long as 600 miles. The 5-38 was also used by the military and by the
explorers and filmmakers Martin and Osa Johnson, who flew a zebra-
striped $-38 on many of their African expeditions.

In 1928, the Sikorsky Corp. maved to its current home in Stratfprd,
Conn. A year later, it became part of what would become United
Technologies Corp. ‘ ‘

The $-38 was followed by a smaller flying boat, the single-engine, four-
passenger $-39 and the huge four-engine S-40. The S-40 cogld carry 44
passengers, making it the largest American flying boat of the time. Th_e S-
40 earned the distinction of being the first of the famed Pan American
“Clippers” when three of these giant four-engine aircraft were built for Pa_n
Am in the early 1930s. With their 950-mile range, they opened up new air
routes in Central and South America.

The S-40 was followed by the 39-passenger 5-42, Ten of these four-
engine Clippers were huilt for Pan American. In 1935, the §-42 surveye_d
commerical air routes across the Pacific and in 1937 it helped chart Atlantic
routes. As a transoceanic carrier it had a range of up to 3000 miles with a
cruising speed of 160 mph. The $-42 established 10 world recordsnin 1934,
flying higher, faster, and with a heavier payload than any other flying boat
in the world, _

The next model, the 19-passenger, twin-engine $-43 flying boat,
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brought air service to many remate parts of the world for the first time. The
last fixed-wing aircraft to carry the Sikorsky name was the S-44. This ilying
boat evolved from a Sikorsky experimental patrol bomber, the XPBS-I, to
become perhaps the most successful commerical flying boat. This four-
engine aircraft was capabile of flying the Atlantic nonstop and versions were
used by the Navy for patrol duty. The last S-44 was built in 1942.

* % &

Evenwith his successful flying boats, Sikorsky never gave up his dream
of building a helicopter, He continued to work on rotary-winged craft, mostly
in hus spare time, In 1931 he applied for a patent on his helicopter design;
the patent was awarded in 1935, However, a successful production
helicopter still eluded him, mainly because of the lack of engines thatwere
both powerful and light enough.

When he found a 75-horsepower engine, Sikorsky built a tubular steel
frame and created the VS-300, a design that allowéd for easy modifications.
On September 14, 1938, Sikorsky flew the VS-300 helicopter for the first
fime. o
The impending start of World War H gave the impetus to many new
inventions with wartime potential. Sikorsky's helicopter was rushed into
development and hundreds of improvements were made over the next
coupie of years. In May 1941, the revamped VS-300, powered by a 100-
horsepower engine, setan endurance record for helicopters by remaining
aloft for over I'/2 hours.

By 1941, the U.S, Army had awarded Sikorsky a contract to build the
XR-4, an experimental two-place chopper, which was delivered to the Army
in May 1942, As World War ll was coming to an end, R-4s were coming into
service. In January 1944, the U.S. Coast Guard used one of the first R-4s
to deliver vitally needed blood plasma to victims of a ship explosion during
a snowstorm near Sandy Hook, N.J. The R-4s also performed numerous
mercy missions, rescuing downed airmen in Burma. Sikorsky always
thought of the helicopter as a lifesaver rather than as an instrument of war.
The military soon saw otherwise,

After the war, the military found many uses for the helicopter heyond
its original search~and-rescue mission; there were also many civilian
appiications. Sikorsky continued to be a leader in the design and production
of the helicopter.

Since Igor Sikorsky’s talents were in engineering, he left the day-to-
day management of the company he founded to others, spending most of
his time, until his death in 1972, pursuing new ideas. Indeed, he was still
on the job as an engineering consultant the day before he died at the age
of 83,
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APPENDIX 1

Nouns that are always singular ,

Some nouns are always singular in English. Compare “money” with

“coins” and “notes”,

Advice

He gave me much excellent advice.
All his advicewas helpful. !

Damage

All the damage was done duting July.
Damage, to buds and shoots of spruce
heavy.

Equipment

All equipment was purchased in January.
Different types of equipment were tested.

Evidence

JFurther evidence is needad.

Several lines/types of evidence indicate
that...
Much of the evidence is ...

gear
[=equipment]

The gear is simple.
Different types of gear are needed for
sampling.

APPENDIX

Nouns that have specific piural forms

Glassware All glagsware is heated to 180°C.
information Much information is needed on many
points. |
Individual ants convey scraps of
information ...
an item/a piece/ a considerable amount/
of information
a large fund of information on the subject
Knowledge Most of our knowledge is imited to a few

species.

All knowledge is assumed to be tentative.
A good knowledge of all these aspects is
lessential. .

Work [= energy]

The work done by a moving force is
measured in joules.

work [= research]

The work of Mendel was overdoocked for 35
years.

Much of the earlier work was not valid.

24

analysis adanis analyses
apparatus pnbop apparatus or
apparatuses
axis OCk axes
basis 8asic, ocHoBa bases
Crisis KpHanc crises
criterion KpuTepii criteria
curriculum HABYaNLAKE naax curricula
datum A3HE 8eAuInHa data
arratum oneYarka arrata
foot HOra (CTynHs) feet
formula dopmyna formulae
index iHaexc indices
locus TPAEKTORIA oci
maximum MEKCUMYM maxima
medium cepengosuile media
minimum MIHIMYM mirtima
phenomenon | gemuye phenomena
radius paaiye radn
stimulus CTHMYR stimuli
stratum Chodki strata
terminus KiHgesa craHyia, meta termini
thasts TE3i; these
iooth 3yG teeth
APPENDIX 2
List of Irregular Verbs
(In alphabotcal order)
arise arose Anise) niaHimarica
bear bore bt i HOCWTH
become became bociune CTOHOBMUTHCA
begin began g ROYMHaTH
hend bent honl AT
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bind
bleed
blow
break

breed :

bring
burn’
burst
buy

cast
catch
choose
cling
come
cost
creep
cut

deal”
dig

do
dream
drive

eat

fall
feel
feed
fight
find
fly

freeze .

give

go

grind

grow
o6

bound
bled

“hlew
 broke ..

bred
brought
burnt/burned
burst
bought
cast
caught
chose
clung
came
cost
crep
cut

dealt

dug

did
dreamt/dreamed
drove.

ate

felt

felt

fed il [ L
fought
found

flew

- froze

gave
went

ground
grew

bound _.3B’A3yBaTH
bled CcTiKaTU KPOB’10
blown ... AYTH -
broken NOMATHA.
bred EVpOWYBATH
brought MPUHOCHUTM
. burnt/bumed ropitu ..
burst poapusaTica
bought . KynyBaTu
- cast Opocartu
caught JIOBUTH
.chosen BubBupaTn
elung uinnsitucs
came NPUXOAMUTH
cost KOWTYBATH
crept HOB3TH,
cut pizatm
dealt ' MaTu CripaBy 3
dug KonaTy
done:  pobwmm
dreamt/dreamed MpiaTn
~ driven- BOAUTH
{mawuHy)
eaten o™ -
fallen nagarv
felt no4YyBaT
fed - TOAYEATH
fought GopoTUcs
found BHAXOHNTH
flown niTaTtu
frozen samepsaTi
given Aasatm
gone - ATH '
ground TEpTH
grown POCTH

APPENDIX

hang
have
hide
hit
hald
hurt

keep
know

iay
lead
lean

ieap

learn”

leave
lend
let
light

make
mean
meet

pay
put
read
ride
ring
rise
run

say
see
sell
send
set
shake

hung
had
hid
hit
held
hurt
kept
knew

laid
led

~ leaned/leant

Jleaped/lept
iearnt/learned
left.
lent
let
lighted it

made
meant
met

paid
put
read
rode .
rang
rose
ran

said
saw
sold
sent
set
shock

hung
had
hidden
hit
held
hurt

- kept

known

laid

led
leaned/leant
leaped/lept
learnt/learned
feft

lent

let -

lightedAit

made
mearnt
met

paid
put
read
ridden
rung
risen
run

said
sean -
sold
sent
set
shaken

BilraTh
MaTH
X0BaTH
yAApUTIH
ThymMam

CcApU4MHUTH (Binb)

Tpl“ll_\ﬂaTH
JHaTH

NOAOXNUTH
Kepysati
onvparTica
navraTu
EUBYATH
anuaTu
noanvarmn
AO3BONATH
oceiThiOBaTH

potum
03HavaTH
IycTpivaTH

nnaTumm
NOKAACTH
YUTaTH
xaTn Bepxm
SEOHUTH
niniimaruce
Biratn

Kasatw
GaunTn
npopasaty
nocunarn
YCTaHOBUTI
TPRACTH
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shine
shoot
shrink
shut
sing
sink
sit

“sleep

o
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slide
smell
speak
spell
spend
spin
spread
spring
stand
steal
stick
sting
strike
swear
sweep
swim
swing

take
teach
tear
tell
think

shone
shot
shirank
shut
sang ‘-
sank
sat -
slept
slid
smellt/smeilled
spoke
spelt/spelled
speant
sSpun
spread-
sprang
stood
stole
stuck
stang.
struck
swore
swept -

_ swam

swung. |

took. - .

taught

tore
told
thought

understand un_d'erstood

wake
wear
win

wind
write

woke/waked
wore

won

wound
wrote

shone
shot
shrunk
shut
sung
sunk

sat

slept

slid
smellt/smelled
spoken
spelt/spelled
spent
spun -
spread
sprung
stood -
stolen
stuck
stung
struck
sworn
swept
swum
swung

taken
taught
torn
told -
thought

understood

woken
worm
won
wound -
written

CAATH

CTRinATH
CKODOYYBATHGH
IAKPUBRATH
cnisaTtn

TOHYTHM

cunitu

cnaTtn

KOB3aTH

HIOXaTi

TOBOPUTH

KasaTw 1o 8ykeam
NPOBOANTH
KpYTWUTH
PO3NoBCIOAXYBATY
nauraTM

. CTOATH

KpacTu
BTUKATH
WKanuTm
yhapaTu
pyrarucs
nOOMITaATH
nnasaru
Ka4aTn

opatu
HaB4YaTH
po3puBaTh
KasarTu
AymMaTi.

POIYMITH
Byautn

HOCUTH
BUrpaegaTit

32804UTH (FOAMHHKK)

macarTy

APPENDIX

Quick irregular verb chart

bleed

bled bled
breed bred bred
creep crep crept
deal dealt dealt
fe@l/, felt felt
feed fed fed
keeg kept kept
lead’ led led
leap lept lept
leave left left
imean meant meant
meet met met
re read read
sleep slept slept
sweep swept swept
bend bent bent
lend lent lent
send sent sent
spell spelt spelt
spend spent spent
pegin hegan begun
ring rang rung
shrink shrank shrurnk
sing sang sung
sink sank sunk
spring sprang sprung
sting stang stung
sSwin swaim swum
blow blew blown
fly flew flown
grow grew grown
know knew known
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APPENDIX

arisen

wore

arise - - argse
drive drove driven
ride rode riclden _
rise rose risen -
shine shone shone
write. - wrate written
bring - . brought broqgh_t
buy bought "bhought
catch caught caught
fight fought fought
teach: taught taught
think thaught thought
broad broad broad
burst burst burst
cast . - cast cast
cast- cost cost

- out cut cut
hit hit hit
hurt hurt hurt
let let let -
put put put
set set set

~ shut shut shut
spread spread spread-.
bind bound bound -
find found . found
gringd ground ground
wind wound wound
bear: .. bore borne
swear SWOre, SWOIM
tear tore i torn
wear worn
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break broke * broken
choose: chaose - chosen .
- freeze froze frozen
Speak spoke spoken
steal stole - stolen
wake woke woken
clay laid . laid
. make made . made
. pay. paid paid
say said " said
cling clung clung
dig - dug dug
hang hung hung
Spin spun spun
stick stuck stuck
strike struck struck
swing swung swung
win won won
aat ate eaten
fall fel fallen -
give gave given
hide hid hidden
sell sold sald
shake shoak shaken
slide slid skid
take took taken
teil told toid
become became became
come came came
- do did done
go went gone
have had had
hold held heid
run ran run
see saw seen
shoot shot shot
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sit sat sat
stand stood stood
understand understood understood
burn burnt/burned burnt/burned
dream dreamt/dreamed dreamt/dreamed
hang hanged hung
lean leaned/leant leaned/leant
leap leaped/lept leaped/lept
learn learnt/learned Igarnt/le.arned
light lighted/lit lighted /it
smell smellt/smelled smellt/smelled
spell spelt/spelled spelt/spelled
wake waked woke
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APPENDIX 3

GRAMMAR IN USE

Description of a process or procedure

When we give a gen cription of a process or procedure,
we use: the present passive tense (is produced, are used, is designed)

When we describe a particular procedure, we uyse: the past passive
tense (was produced, were made, was designed)

When we describe a sequence or order, we use: the present active tense
(it heats ..., it melts, it becomes liquid).

For example:

Deformation is the process in which an object’s shape or form is
changed permanently, e.g. the deformation of a rubber band by an
excessive force, causing a permant change in shape. Deformation is also
the amount by which an object is deformed from its natural state or the
increase in length, e.g. when a metal wire is extended beyond its elastic
limit, or when a long wire is stretched, there is a deformation of 3cm,

Absorption is the formation of a thin layer of a substance attached to
the surface of a solid or liquid, e.9. a clean metal surface in contact with a
gas is quickly covered by a thin layer of the gas. Molecules of the gas are
held on'the surface by physical or chemical forces. Often the layer is only
one molecule thick. In some cases it may be two or more molecuies thick.,
in adsorption the substance is held on the surface, in absorption it
penetrates into the interior of the materials.

Electromaqgnetic radiation. The first electromagnetic waves were
produced by Hertz (in 1888) using the apparatus shown. A, and A, were
two square metal plates, one above the other, forming a kind of capacitor,
The induction coil charged the capacitor, and when the insulation between
T, and T, broke down, sparks passed between the knobs, forming a
damped oscillatory current. The oscillatory current consisted of
accelerating electric charges, which produced a changing electric fiald, in
turn inducing a magnetic fisld at right angels to the gap between the knobs.
A pattern of changing electric and magnetic fields was thus produced by
the oscillatory current. Some of the lines of force formed closed loops which
travelled into space carrying away some of the kinetic energy of the
charges. An electromagnetic wave was produced with the eiectric vector
parallel to T, T,; the corresponding magnetic vector was perpendicular to
T,T,, and both vectors were perpendicular to the wave direction, A coil of
wire, of one turn, with a gap between two knobs, R, andR,, washeld in a
vertical plane in line with T T; it became linked with the magnetic field and
an e.m.f. was induced in it, resulting ina spark discharge between R, and
R,. With the coil at right angles to T,T,, no spark discharge took place, so
the radiation was polarized. Using the apparatus, the radiation was shown
to have all the properties of a wave: it could be reflected from ametal sheet,
refracted by a non-conductor such as paraffin wax, and exhibited
interference and the formation of stationary waves,
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APPENDIX 4
GRAMMAR IN USE
Description of a mechanism

1. The basic structure of a formal'definition: an A is a B that C.
2. Purpose (what it is used for). _ _ o

3. Cause and effect (what it does): basic operating principle.
4, Location {where it is used),

5. Time (when it is used). .

6. Comparison {advantages & disadvantages)

fdoerregx“a[!n:.-pmf-eg:Iass thermometer. This is the commonest type of

thermometer, the device of measqring 'Eemperature. Merc;urgt h;sssa
sufficiently high coefficient of expﬁnsmr:;}; és sgﬁ?;e, ggfcs ;I?d\?is bgo iling;
i ood conductor of heat. its melti _ - and i
Eg?ﬂ;saas_?oc By filling the empty space abové the mercury with slgtégge? I:g
increfse the pressure, the thermometer can be used up to o !'eads
thermometer has a bulb which is a reservoir for the mercury. ° teacs
into a fine capillary tube, A rise in tempe_rature_ causes thgttr:nerc t:jc::en
expand up the capillary. The c?piilary |12)(:allll:1rated for the
ally the Celsius scale). .
temmt-e ‘Is’ﬁzlrz (:saufozr broad classes of tu_rbin‘es: water (hydmulic‘},
steam, wind, and gas. The most important apgllcauon of the ﬂ;st tT::t;S
the generation of electricity, while gas turbines are most Ir;aign Thg
employed in aircraft to provide the motlvepgﬁggri:‘]o; Leélg:]c;pt?mes . The
inci f turbine operation were appli times. Th
\[:rra:?ecrls:\?él?the ancestor of the water turbine, was used for grme:mg zf](;g:z
by the Romans about 70 sc. Early devices of this sort were su_npt:) ;e ;;n Jdle
wheels immersed in streamswhere’theflowofwater‘wasavalla e (;edl
the wheels, A precursor of the steam-driven turbine was suhppg vic::
constructed by Hero of Alexandria about thg 1st centur;_r AD. T t;s feam
operated on the principle of reaction; rojca’uon was achmvgf y s eam
issuing from curved tubes in a manner similar Fo that of water iq‘snu(;r:cgrbine
a rotating lawn sprinkler. The windmill, from whichthe m_odern yw \dturbine
developed, was already in use by the mid-7th century abin Per5|:1. h 1Euro X
with vertical sails on horizontal shafts appear to have reache P
through contact with the Arabs several hundred years later.

104

APPENDIX

APPENDIX 5
GRAMMAR IN USE
Description of a diagram

In a diagram two or more quantities are compared and causally related
to a certain degree and under certain conditions and the process or

procedure is described (place, time, purpose).

For example:
PROPERTIES OF STEAM

To understand the properties of steam, imagine a vertical cylinder
containing one pound of water. On the wateris a weighted movable piston
exerting a constant pressure on the contents. Imagine the water is initially
atroom temperature. In this condition itis called subcooled liquid because
it exists at a temperature below its boiling point. It occupies the volume
indicated at point A, Next, imagine heat is slowly added to the water unit it
reaches the boiling point temperature and volume shown by point B, which
is slightly greater than A, In this condition the water isin the saturated liquid
state. The volume is often designated by the symbol v,, itis specific volume
of the saturated fluid {liguid), If still more heat is added, boiling occurs and
steam is formed under the piston, forcing it upward.

When liquid and steam coexist, it means that the water exists in two
physical forms; liquid and gas. As long as this condition exists, the mixture
will remain at its boiling point temperature because additional heat will
merely cause more water to boil. Similarly, if heat is withdrawn, some of
the steam will condense
but the temperature will

e

not change. Between :Fé
points B and D, therefore, LRNISAL BNt a
the temperature s , £ Arer £ LM L
constantandwilldepend | - ¢ Ay
only on the pressure ! ?5 : i © oGRS
exerted by the piston. E iy e L

If enough heat is § % R Bl e

o,
addedtovaporisethelast «§j - e
droplet of liquid, the ij% FOAMISGRE  VDLUNE (ATRAA
entire volume will be M- —.. RRF GRET S T T e -
occupied by steam, Diagram illustrations the behaviour of steam. In the
Under this condition the two-phase region (C} both saturated hiquid and
steam is dry saturated saturated vapour are present
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and will be shown by the point D. its volume is usually designated by the
symbol v, meaning specific volume of the saturated gas {vapour). If still
more heat is added, there will no longer be any liqud to boll and the
temperature will rise. In this condition the steam is superheated, which
means that it is heated above its boiling paint temperature. The volume of
apound of superheated steam is greater than that ofa pound of saturated

steam at the same pressure (E).
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