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yeAuaTIKWV EkTTaideutnpiwy 110U £xouv eTTIAEEEN TIG TEWTEXVIKEG Kl METOAAEU-
TIKEG €10IKOTNTES. 2ZKOTTOG Tou BIBAiou gival va BonBroel Toug pabnTéc:

o. va €€oikeIwBoUv e TNV AyyAIKf ) opoAoyia TTou apopd Tnv €18IKOTNTA TOUG,
B. va euTmedwoouv YAWOOIKA Qaivopeva (AeEINOYIKA, YPOAUUATIKA KOl CUVTAKTI-
Kd) yéoa atmd avaAoya Keipyeva Kal aoKNOEIG,

Y- va BeATILWOOUV TNV IKAVOTATA TOUG YIa TTPOPOPIKA KAl YPATITH ETTIKOIVWVIa
KAt TNV doknon Tou €TTayYEAUATOG TOUG.

MNa TNV €TTiTEVEN TWV TTAPATTAVW OTOXWYV, BEWPNBNKE OKOTTIUO Va ETTIAEYOUV
Béparta TTou TTEPIAapBAavouv opoloyia avaioyn pe Ta EAANVIKA PaBripata Kai
Twv duo TTpoava@epBévTwy €1dIKOTATWY. 'ETOl, TO TTpWwTo PYéPOG Tou BIRAiou
amroteAeital ammd 18 evoTnTEG TTOU TTEPIEXOUV PBACIKO €CEIDIKEUPEVO AECINOYIO
TTOU aQOopPd TIG €IBIKOTNTEG QUTIKAG KAl (WIKAG TTapaywyng Kal To OeUTEPO E-
pog Tou BIBAiou atroteAcital atrd 14 evOoTNTEG TTOU TTEPIEXOUV £TTIONG BAOCIKO
€CEIOIKEUPEVO AEEINOYIO TTOU a@OPAa TIG EIOIKOTNTEG XNMIKWY BIOUNXAVIWVY KOl
peTaAAgiwy. Kal ota duo pépn akoAouBouv — PeTd atTd Ta KEIYEVA — AOKAOEIG
TTOU aTTORAETTOUV KATA KUPIO AGyo aTnVv €utrédwan TNG opoAoyiag, aAAd Kal
YAWGOIKWY QAIVOUEVWY, N YVWON TwV OTToiwv BewpeiTal atrapaitntn yia tnv
Katavonon Kal cwoTh XpAon TNG ayyAIKNS YAWooag 6oov agopd TIG TTapaTtd-
vw €I0IKOTNTEG.

Mpog dleukdAuvon Twv PaBnTwy, oTto TéEAOG Tou PIBAiou, TrepIAauBaveTal
— KaT aAQaBnTIKA ocIpd — YeVIKO AeEINOYIO YE TNV gppnveia Twv AéEEwv OTa
EAANVIKA, OTTWG QUTEG EPUNVEUOVTAI OTA UTTAPXOVTA KEIPEVA.
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Part 1

Unit

Skills/Functions

Structures/Activities

1. Planting

Reading: Giving information
Acquiring vocabulary

Dealing with the gerund and
infinitive
Reporting statements

Answering questions

Identifying words with their
definition

Matching words to form
phrases

Completing sentences with
words

Completing sentences with
derivatives

Putting verbs in their correct
form

Turning direct into indirect
speech

2. Transplanting

Reading: Describing procedures~

Answering questions

procedures Giving advice~ * Imperative
Giving instructions » Temporal and conditional
clauses
» Completing a guided dialogue
» Matching parts of sentences
Acquiring vocabulary * |dentifying words with their
definitions
* Matching synonymous items
» Completing sentences with
derivatives
Dealing with adverbs and » Completing sentences with
prepositions adverbs and prepositions
Giving advice and/or instructions | « Forming sentences using
imperative / You should /
You'd better / Why don’t you /
What about + -ing
3. Formation, Reading: Explaining terms~ » Answering questions
composition Describing types~ * ldentifying True-False
and capacity Giving information statements
of the soil to | Acquiring Vocabulary « Identifying words with their
hold water definitions

Dealing with prepositions

Matching synonyms
Forming derivatives (nouns-
adjectives)

Completing sentences with
prepositions




Unit

Skills/Functions

Structures/Activities

4. Soil texture
and structure

Reading: Giving information~
Describing types

Acquiring vocabulary

Revising Tenses

» Answering questions
* Multiple choice

» Completing sentences with
information given in the text

* Forming derivatives

» Completing sentences with the
suitable words (soil types)

Matching synonyms

» Completing sentences with the
correct Tense

5. Soil water
and
tensiometers

Reading: Describing features,
uses and purpose~
Giving Information~
Expressing purpose

Acquiring Vocabulary

Dealing with prepositions

Revising Tenses

Emphasizing the doer

Answering questions
To + infinitive

Identifying words with their
definitions

Matching synonymous items
* Forming verbs

» Completing sentences with
prepositions

» Completing sentences with the
correct Tense

* Rewriting sentences in the
active voice

6. Irrigation

Reading: Giving Information~
Describing processes~
Describing facts

Acquiring Vocabulary

Describing features

Describing a logical sequence
of facts

Answering questions

Identifying True - False
statements

Identifying words with their
definitions

Completing sentences with
appropriate words

* Forming derivatives

» Completing sentences with the
appropriate term

+ Joining pairs of sentences
using after or before
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Unit Skills/Functions Structures/Activities
7. The basic Reading: Describing parts~ » Answering questions
anatomy of Describing functions * Identifying True - False
the tree statements
Acquiring vocabulary » Forming derivatives (nouns)
» Solving a puzzle
* Matching synonyms
« Completing sentences with
the suitable words
Revising Tenses * Putting verbs in their correct
form
8. Working Reading: Giving information~ » Answering questions
out garden Giving instructions~  Imperative form, 1st
designs Describing features and conditional, should
processes
Acquiring vocabulary » Matching synonyms
« Identifying words with their
definitions
* Forming meaningful
expressions
+ Solving a puzzle
» Completing sentences with
the suitable words
Hypothesising * 1st, 2nd, 3rd conditional
Emphasizing results * Turning from active to passive
voice
9. Insects Reading: Giving information~ » Answering questions
and other Describing injuries and | * Identifying True - False
enemies of diseases~ statements
plants Describing methods of

fighting a disease

Acquiring vocabulary

Dealing with prepositions

Identifying words with their
definitions

Matching synonyms
Forming derivatives (verbs-
nouns-adjectives)

» Completing sentences with
prepositions
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Unit

Skills/Functions

Structures/Activities

10. Field crops:
the basic
source of
food

Reading: Describing features,
characteristics, uses
and properties

Acquiring vocabulary

Revising Tenses

Answering questions
Identifying True - False
statements

Completing paragraphs with
information given in the text
Multiple choice

Matching synonyms
Forming derivatives (nouns)
Adding the suitable prefix
or suffix to form opposite
meanings

Putting verbs in their correct
form

11. Ag machines

Reading: Giving information~

Answering questions

preparing Describing features * Multiple choice
the soil for and processes + Identifying True - False
cultivation statements
Acquiring vocabulary * |dentifying words with their
definitions
* Matching synonyms
* Forming derivatives (nouns)
» Completing sentences with
words related to the text
12. A short Reading: Describing features, * Answering questions
reference to processes and * Identifying True - False
harvesting functions statements
and tying
pick-up Acquiring vocabulary » Matching operations and
machines tasks with their equivalent

Structuring sentences

item/term

Forming derivatives

Matching synonyms
Completing sentences with
adjectives drawing information
from the text

Putting words in their correct
order
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Unit Skills/Functions Structures/Activities
13. Breeding Reading: Describing features » Answering questions
animals and processes~ » Completing sentences
Referring to drawing information from
symptoms the text
Acquiring vocabulary » Matching synonyms
* Forming derivatives (verbs,
nouns)
» Matching words to form
meaningful expressions
« Distinguishing nouns,
adjectives, verbs
Emphasizing facts * Turning sentences from
active into the passive voice
14. Dairy Reading: Describing systems » Answering questions
production- and techniques~

Milking systems
and techniques

Describing items

Acquiring vocabulary

Structuring sentences

Emphasizing the doer

» Completing sentences
(definitions) with their
terms/words

Identifying words with their
definitions

Matching synonyms

» Forming sentences by
putting words in their
correct order

Turning sentences from
passive into the active voice

15. Photosynthesis:
storing energy

Reading: Describing a process

Acquiring vocabulary

Answering questions
Identifying True - False
statements

Multiple choice

» Forming derivatives (verbs,
nouns, adjectives)
Matching synonyms
Solving a puzzle

» Completing sentences with
the proper words
Identifying words with their
definitions
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Unit

Skills/Functions

Structures/Activities

16. Greenhouses:
a. Materials
and equipment
necessary
for their
construction

b. Types of
greenhouses

Reading: Describing features,
properties,
constructions and uses

Reading: Describing types,
properties and
functions

Acquiring vocabulary

Structuring sentences

Revising Tenses

* Answering questions
* ldentifying True-False
statements

» Answering questions

* Matching synonyms

* Replacing synonymous
items in sentences

» Forming derivatives
(nouns, verbs)

* Forming meaningful
statements by putting
words/phrases in their
correct order

» Completing sentences with
the proper form of verbs

17. Cooperatives -
What are they?

Reading: Describing types,
principles and
business organizations

Acquiring vocabulary

Revising Tenses

Speaking: Connecting
subsequent information with
earlier information

* Answering questions
* ldentifying True-False
statements

* Matching words with
synonymous items

* Forming derivatives
(verbs, nouns, adjectives)

» Completing sentences with
derivatives

» Completing sentences with
proper words

» Completing sentences with
the correct form of verbs

» Describing statements
and principles by using
sequencing connectors
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Unit

Skills/Functions

Structures/Activities

18. Farm
management

Reading: Describing skills and
tasks~Expressing
obligation

Acquiring vocabulary

Giving advice and instructions

Emphasizing facts and the
usefulness of items

Expressing purpose

» Answering questions
* |dentifying True-False
statements

* |dentifying words with their
definitions

» Completing sentences with
the appropriate words

* Identifying jobs with tasks
and practices

* Why don’t you, You'd better,
| suggest you (should),
Wouldn't it be a good idea to

* Turning from active into
passive voice

* to + infinitive, so that

15






Part one

Elements of agricultural subjects
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Planting

Planting a seed, bulb, shrub, or a tree in the ground is an important event.
It has been said that you cannot plant a garden without being an optimist.
Many positive thoughts are affirmed on a planting day; the desire for a more
beautiful environment, the anticipation of flowers, shade, fruit, privacy, and the
recognition that you will enjoy the future rewards, season after season.

For proper growth, plants need air in the soil, available moisture (but not
standing water), and a supply of mineral nutrients. If the soil has plenty of
clay, it holds onto nutrients. However, the small clay particles that cling closely
together hold water, and leave little room for air. As a result, water penetration
is slow. Drainage is the main problem in clay soils, the lack of which often
causes suffocation to plant roots. You know that you have a clay soil, if it's rock
hard when dry, or if it's gummy when wet.

Sandy soils have a lot lot of room for air, but moisture and nutrients disappear
quickly. Water sinks right into sandy soil without spreading, and dries up in just
a few days after watering. When sandy soils are squeezed into a ball, they
quickly fall apart when the ball is released.

One of the best soil types for plant growth is the loam soil. It contains a
combination of clay, silt, and sand, which retains nutrients and water, while it
still allows sufficient room for air.

Before deciding on the area you are going to plant, a soil test is always
advisable.
Typical questions for taking a soil test are:

* How large is the sample area?
» Has fertilizer or lime ever been added?
» To what degree does the land slope?

To collect the soil, you will need a clean non-metal bucket or container, a soil
sampler, a garden trowel or a spade and a mailable container that will hold
about a pint of soil. The process of taking a soil test is shown in the pictures
that follow.

18



How to take a soil test

. steep knoll
. no lime

. clay

. old sod

. sandy soil
. low area

U WNPRF

A. Test individual areas separately. The above areas are examples of the
soil differences a lawn can have; most areas usually have only one or two
different soil types.

B. 1/2 inch slice from center.

C. Using a spade or sampling tube, take separate samples of individual areas
at a 6 to 7 inch depth.

D. Mix soil well. (Do not mix soil from separate sampling areas). Place about
one pint of this soil into labelled container. Repeat process for each specific
area.

19



A. Questions

Which are a gardener’s positive thoughts on a planting day?
What do plants need for proper growth?

What is the main problem in clay soils?

Which are the disadvantages of sandy soils?

Which type of soil is the best for plant growth?

What does it consist of?

oakhohN=

B. Exercises

1. Find the words in the text meaning the following:

a low bush with several woody stems

soil; earth

a person who thinks that whatever happens will be good
declared again, or in answer to a question or doubt

aooTw
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water, or other liquids, in small quantities or in the form of steam or mist

heavy firm earth that is soft when wet, but becomes hard when baked at a high
temperature, from which bricks, pots, etc. are made

retains; keeps

hold tightly; stick firmly

the act or process of entering or forcing a way through

the act of causing to die because of lack of air

sticky

set free; let go

. the sand, mud, etc. carried by moving water

a small round hill
a garden tool like a small spade with a curved blade, for digging small holes, liting up
plants, etc.

Match each word from list A with a word from list B to form phrases
found in the text.

List A List B
plant soil
clay area
soil roots
sufficient trowel
sample types
non-metal bucket
garden room
steep knoll

Fill in the blanks choosing one of the following words: container,
seed, trowel, particles, bulb, moisture.

A___ isthe part, usually small and hard, of some plants that may grow into a new
plant of the same kind.

A is a round root of certain plants.

When we say , we mean water in small quantities or in the form of steam or mist
are very small pieces of something.

A is anything such as a box, metal barrel, bottle, etc. used for holding something

or in which goods are packed.

A____ isagarden tool with a curved blade for digging small holes, lifting up plants,

etc.

21
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Form the suitable word that derives from the words in capitals at the
end of each sentence to complete the blanks.

Negroes worked as slaves in cotton in N. America. PLANT
The supply of mineral nutrients is necessary for the natural
Water is slow in clay soils. PENETRATE

Lack of results in suffocation of plant roots. DRAIN

A soil test eliminates guessing the amounts of and lime that must be added.
NUTRITION

of plants. GROW

Fill in the blanks, using the infinitive or the -ing form of the verbs in
brackets.

(plant) a seed in the ground is an important event.

(collect) the soil, you will need a clean bucket.

(use) a spade, take separate samples of individual areas at a 6 to 7 inch depth.
Water sinks right into sandy soils without (spread).

He'd like to know how (take) a soil test.

Study the following examples:

Does water dry up in a few days after watering?

* He asked if water dried/dries up in a few days after watering.
Have you mixed clay with silt soil?

He asked me If | had mixed clay with silt soil.

Based on the examples already given, rewrite the three questions mentioned
in the paragraph “Typical questions for taking a soil test”. Begin as follows:

a.
b.
c.

22
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Transplanting procedures

1. If you are planting in a straight line, stretch a string between two stakes to guide you.
Figure carefully how far apart to dig the planting holes. Dig holes slightly larger than the
rootball and water them an hour before planting.

2. When many plants are grown together in a single flat, their roots intermingle. The
individual plants will be damaged less, if you pull them apart with your hands rather than
using a knife or other sharp instruments.

3. When planting the transplants, fill in the hole around the roots carefully. Firm the soil
slightly with the heel of your hand, and then water. If the soil settles after watering, add
loose dry soil.

4. If transplants are growing in peat pots, tear off the edges of the pot down to the soil line
to prevent drying. It's also a good idea to tear off the bottom of the pot to promote root
growth. Plant them at the same level as they were in the pots.

5. For transplants grown in individual plastic pots, tip the pot and tap the plant into your
hand; don’t pull it out. Plants in six packs should be turned over and pushed out from the
bottom with your thumb. Hold the soil in its place with your other hand.

6. After planting, firm the soil slightly with your hands to remove any air pockets. Don’t wait
for the newly planted annuals to show signs of wilt before watering again. A little extra
attention in the first few days after planting will ensure healthy plants.

23
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Questions

. What do you have to use if you plant in a straight line?

. What should you figure carefully?

. How large should the holes be?

. What must you do to avoid damaging individual plants when pulling them apart?

. What must you do when planting the transplants?

. Why must you tear off the edges and the bottom of the peat pots down to the soil line

when transplanting a transplant?

. What procedure must be followed when planting transplants grown in individual plastic

pots?

. When must extra attention be paid to the newly planted transplants?

Exercises

Find the words in the text meaning the following:

. without a bend or a curve

. a pointed length of wood or metal hit into the ground as a post or a support (for sth, e.g.
plants)
. an opening or empty place in a solid thing
. intermix; mix sth with sth else
. the parts of a plant in the ground
the upper layer of earth in which plants grow
. a container for liquids or solids
. the process of growing or developing
to a small extent
plants that live for one year or less
Match the words in the 1st list with their meanings in the 2nd list.
a. damage 1. one of the fingers set opposite and apart from the others
b. tear off 2. harm
¢. individual 3. take away
d. pull out 4. more
e. bottom 5. single; particular
f. thumb 6. remove or pull apart or into pieces by force
g. remove 7. remove by drawing out
h. extra 8. the lowest part



. Don’t wait

. Tear off the bottom of the pot to promote root

0 o0 oo

Based on the text, fill in the gaps with the right prepositions or
adverbs.

. If you plant a straight line, you must stretch a string between two stakes
__ guide you.

. You will damage the individual plants , if you pull them your
hands.

. Fill the hole the roots carefully.

. If the soil settles watering, fill in loose dry soil.

. It's a good idea to tear the bottom the pot promote root
growth.

For transplants grown
hand but don’t pull it

plastic pots, tip the pot and tap the plant your

the newly planted annuals show signs of wilt before

watering again.

. Fill in the blanks using words deriving from the words at the end of

each sentence.

A is someone who owns, or is in charge of a . (PLANT)
. Firm the soil with the heel of your hand. (SLIGHT)
After , fill in with loose dry soil. (WATER)
. Tear off the edges of the pot down to the soil line to prevent .(DRY)

. (GROW)

Extra attention in the first days after planting will ensure plants. (HEALTH)

. Match the two parts of the sentences.

. When planting transplants 1. into your hand; don't pull it.
. If the soil settles after watering 2. will ensure healthy plants.
. Plant the transplants in the same 3. fillin the hole around the roots.
. Tip the pot and tap the plant 4. level as they were in the pots.
. Alittle extra attention in the first 5. add loose dry soil.

few days after planting

® O O T
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6. Peteris transplanting some plants and Liza is watching him. Complete
the dialogue between them, following the stages of transplanting
shown in the pictures 1-6.

Liza: No matter how hard | try, I'm sure I'll never manage to be a good gardener. Well, what
are you doing there? You look so busy.

=] =T PR

Liza: Oh, | see. What is this string for?

P LI e ———————————————————————

Liza: How big must a planting hole be?

POter: o ——————————————————

Liza: And why don’t you use a knife to pull the plants apart?

POl et —————————————————————————————————

Liza: Now that you have placed the plants in the holes, what comes next?

=] =T PP

Liza: And now, why are you tearing off the edges and the bottom of these peat pots?

P LI e ———————————————————————

Liza: And how will you manage with the plastic pots?

POter: o —————————————————

Liza: How beautiful they look! Do they need watering every day?

POl et —————————————————————————————————

Liza: Well, what about some coffee for a rest now? I'm going to make some.

7. Give advice and/or instructions to someone about how:

. todig a hole

. tofill in the hole around the roots

. to plant the flowers at the same level

. to hold the soil in its place with his other hand.

o 0 T o

Example

a. Dig the hole slightly larger than the rootball.
You should dig the hole slightly larger than the rootball.
You’d better dig the hole slightly larger than the rootball.
Why don’t you dig the hole slightly larger than the rootball?
What about digging the hole slightly larger than the rootball?

26



Formation, composition and capacity
of the soil to hold water

The surface of the earth consists of complex natural formations which are what
is known to us as soils. The variety of soils mainly depends on the various
types of rocks which they are composed of. Furthermore, topography, life of
animals or plants, the age of the material of the soil, farming operations, as
well as climatic conditions are some of the factors which affect soils.

We can have an opinion of how the soil is formed by examining its profile. To
obtain a soil profile we can either dig a trench down to the parent rock or take
out soil samples from different depths with the help of a soil auger. The soll
profile indicates the various types of layers which are formed by the breakdown
of rocks and are known as horizons. These layers are usually classified as
follows:

a. The surface soil or topsoil which is the upper —of few inches— layer, in which
beneficial bacteria, worms, naturally accumulating humus as well as the most
of the plant roots can be found.

b. The subsoil which is the layer lying under the topsoil and receives materials
washed out of the topsoil.

c. The (unweathered) parent rock, which is the lower layer of soil in the earth
surface.

Soils vary enormously in composition. However, they are basically composed
of:

» Solids which are principally formed by a) mineral or inorganic matter, such
as stones, silt, clay, sand, etc. and b) organic matter, such as plants and
animals’ parts that are left in the soil.

« Liquids which are mostly formed by soil water.

* Living organisms which are micro-organisms, such as earthworms, small
soil animals, fungi, bacteria, etc.

* Gases —that is to say soil air— which, along with water, fill in the spaces
among the soil particles.

Soils capacity to hold water varies, depending on the following factors:
1. The pore space which is a network of channels formed by the soil particles.
When the soil particles are large (e.g. sand) then the spaces between the
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particles are large, too; when they are small (e.g. clay) the spaces are small.
Therefore, the spaces are large in sandy soils, while the spaces in clay soils
—of the same volume— are smaller. The property of sandy soils to have a larger
pore space than clay soils makes it clear that sandy soils can hold less water
than clay soils.

2. The surface area of the particles. Water is held as a thin film around the soil
particles; if the particles are larger, the attractive forces which hold the water
are weaker. If the particles are smaller, the surface area per unit volume is
greater.

3. The amount of humus, which is the organic matter remained in the soil, also
contributes to the capacity of the soil to hold water.

The capacity of the soil to hold water is known to farmers as the field capacity
or moisture-holding capacity. It depends on the structure and texture of the
soil, and it is expressed in mm (e.g. a clay soil may have a field capacity of 4
mm/cm in depth).

A. Questions

What does the variety of soils depend on?

How can we obtain a soil profile?

Name the three layers of the soil.

What can be found in the topsoil?

What are soils basically composed of?

Give examples of inorganic and organic matter of the soil solids.
How do gases contribute to the composition of soils?

Are the spaces equally large between the particles of sandy and clay soils?
What is the water held around the soil particles like?

What is known as humus?

. What is the capacity of the soil to hold water called?

. What is it expressed in? (Give an example).
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B. Exercises
1. Find the words in the text which mean the following:

a. the top covering of the earth in which plants grow
b. stones forming the major part of the earth’s crust
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all the surface features, natural and artificial, of a particular place

works; activities

a section taken through the soil down to the parent rock

a tool used for boring holes in the ground

coatings of one or more substances lying upon or under one or more other substances
original rock

substances that have little or no tendency to flow

having the physical structure characteristic of living organisms

a chain of channels formed by the soil particles

an amount of space occupied by a substance, liquid or gas

. the organic part of soil, formed by the decomposition of plants or animals
. water (or other liquids) in small quantities or in the form of steam or mist

Match the two columns below.

a. soil 1. being located

b. complicated 2. cultivating

c. farming 3. consisting of

d. conditions 4. complex

e. affect 5. decomposition/disintegration

f. breakdown 6. circumstances

g. lying 7. influence

h. composed of 8. the upper layers of earth where plants grow

Fill in the blanks in the 2nd list below.

Verb Noun

surface
form
Vary s
live s
operate
examine
differ
accumulate

@y
COMPOSE e
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4. Which of the words in the text have the same meaning as the words/
phrases below.

a. belief/idea f. complete
b. ditch g. very small pieces of sth
c. a thickness of material over a surface h. ability (to hold sth)
or forming one division / layer i. membrane
d. immensely j- the way in which parts are put
e. mainly together

5. Give the adjectives deriving from the following nouns.

TOCK s
earth
nature
material
climate
parent
clay
SaNd
SPACE s
force

T Se@meopTe

6. Fill in the blanks below with the appropriate preposition.

* The variety M soils basically depends @ the different kinds ®)

rocks whichtheycome @, Wecanlearn ® soil formation  ®

examining a soil profile. We can dig a ditch down _____ @ the original rock or take
® soil samples _____ © various depths (19 the help of a soil auger.

+ Soils also vary (" their capacity (2 hold water. This capacity depends
(%) various factors; the pore space, the surface area and the amount (4)

the humus remained (9the soil.

* The moisture-holding capacity of the soil is expressed

(18 mm.

7. Say whether the following statements are True or False. If they are
false, explain why.

a. The surface of the earth consists of complex natural formations, known as soils.
b. The variety of soils is irrelevant to the types of rocks from which they are made.
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. The soil profile indicates the various types of layers which are formed by the breakdown
of rocks.

. We cannot form an opinion about the formation of soil by examining a soil profile.

. The subsoil is a layer which lies under the topsoil.
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Soil texture and structure

Most soils provide a suitable rooting medium which holds moisture and allows
proper aeration with little or no amending. Loam soils are a mixture of various
soil particle sizes of acceptable structure.

Soils that are extremely sandy or clayey can be improved by adding organic
matter (peat, compost, nutrified bark, or well-decomposed sawdust) to the
backfill, at a rate of 2 parts soil to 1 part organic matter. Sandy soils usually
drain well and have good aeration but they do not retain much water. To some
degree, organic matter will increase the moisture.

Clay soils hold a lot of water but may drain poorly and have inadequate
aeration. Organic matter will help clay soils improve drainage and aeration by
separating some of the particles to provide paths for water and air.

There is an easy way to find out what kind of soil you have. Pick up a handful
of soil and squeeze. A ball of clay will remain in a tight, ridged lump. Loam will

hold its shape, but will crumble if you poke it. Sandy soil will begin to fall apart
as you open your hand.

Soil texture

coarse sand - 1/12 to 1/50 of an inch

medium sand - 1/50 to 1/250 of an inch

fine sand - 1/250 to 1/500 of an inch
silt - 1/500 to 1/12,500 of an inch
clay - less than 1/12,500 of an inch
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Soil structure

Compacted soil: The particles are packed with
little space for air and water.

Crumbly soil: Organic matter aggregates particles
into porous crumbs.

Saturated soil: If water doesn'’t drain through the
soil, the plants may drown.

Moist soil: There is a film of water between soil
particles with air in the larger pores.

A. Questions

RO

apow

How can extremely sandy soils be improved?

What is the advantage and the disadvantage of sandy soils?

What can you say about clay soils as far as water is concerned?

How can organic matter help clay soils improve drainage and aeration?
Is there a way of finding out what kind of soil you have?

. Exercises
. Refer back to the text and complete the sentences.

Organic matter usually CONSISES Of .........cvoiririiiceee e
LOBM SOIIS @& ...ttt
Most soils provide a suitable rooting medium which ...
Sandy soils usually drain well and have good aeration but............ccccceervrirrceenene.
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Fill in the blanks with the missing items.

noun verb

mixture

- add
provide
improve

drainage -

beginning .

aeration

- amend
allow
retain

Fill in the blanks with the appropriate name of each soil type.
In soils the particles are packed with little space for air or water.

soils hold a lot of water but may drain poorly and have inadequate aeration.
In__ soils organic matter aggregates particles into porous crumbs.

soils usually drain well and have good aeration, but they do not retain much

water.
In
pores.

If water does not drain through the

soils there is a film of water between soil particles with air in the larger

soil, the plants may dro

Which words in the text mean the following?

SUPPLY
appropriate
refains
PEMMItS e
IMPrOVING e
stuff
extent
insufficient
discover
alittle

o Se@meoooTw



5. Fill in the blanks choosing the suitable items.

a. Extremely sandy or clayey soils can be improved by adding ...........ccccccce. to the backfill.
1. coarse sand 2. organic matter 3. silt

b. Sandy soils have .........cccccouu.e.
1. good aeration. 2. inadequate aeration. 3. bad aeration.

c. Ifyou squeeze a handful of soil, and it still holds its shape, but crumbles if you poke it, you

know that it is ......c.cccevrrennee

1. clay soil. 2. sandy soil. 3. loam soil.

d. Organic matter helps clay soils improve drainage, and aeration by ..o
1. keeping the soil dry. 2. crumbling the soil. 3. separating some of the soil's particles.

e. A mixture of various soil particle sizes of acceptable structure is the .........cccoveenne.
1. sandy soil. 2. loam soil. 3. clay soil.

Soil water and tensiometers

Soil water

The amount of water which is retained by the soil is called the moisture - holding
capacity or field capacity. It varies according to the texture and structure of the
soil. Water tends to hold the particles of the soil together. If the soils have very
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small pores and channels, some of the water can move through the soil by
means of capillary forces.

Water management should be viewed as a priority in agricultural production
and development; water wastage through evaporation and drainage must
be reduced to a minimum. The underlying principle of irrigation scheduling
is to add only sufficient water to the soil to meet the daily requirements of a
growing crop. Excess of water becomes wasted through evaporation from the
soil surface or through drainage. The usual range includes equipment for the
following determinations:

* hydraulic conductivity
* permeability

+ infiltration capacity

* soil moisture tension

* soil moisture content

* soil bulk-density

Tensiometers are used to measure
soil tension, which is directly related
to the amount of soil moisture
available for plants. Capillarity is
established between the waterfilled
tensiometers and the soil water via
a ceramic cup or tip. As soil water
tension increases, water is drawn
by suction from the tensiometer
and the negative pressure created
(which is representative of soil
tension) may be read from a
vacuum gauge.

1. Ceramic tensiometer tip
causing capillarity between
tensiometer / soil water.

2. Movement of water in and out
of the tensiometer in “balance”
with soil suction.

. Air in soil pore space.

. Soil particle.

. Water in soil pore space.

. Water in tensiometer body.

(o206 I~ OV ]
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Why should we measure soil-water tension?

A.

© PN ODN =

-
id

To get to know when to water and how much.
To produce significant yield increases.

To save on water and fertilizer costs.

To increase profitability.

Questions

What is the amount of water retained by the soil called?

Does water tend to split the soil particles?

How can water move through the soils which have very small pores?
What must be reduced to a minimum as far as water management is concerned?
What's the underlying principle of irrigation scheduling?

Which determinations does a usual range of equipment include?
What's the use of tensiometers?

How is capillarity established?

What is the result of soil water tension increase?

Why do we measure the soil-water tension?

. Exercises

B.
A B
1. vary a. cultivation
2. priority b. having to do with farming
3. agricultural c. become different
4. wastage d. enough
5. reduced e. loss
6. sufficient f.  of primary importance
7. meet g. becoming less
8. crop h. satisfy

. Match the words in column A with the words or expressions in column
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. Water is drawn

. Find the words in the text which mean the following:

an apparatus which is used to measure soil tension and moisture
a very small or the smallest quantity of something

a very fine hairlike tube with very narrow width

concerning or moved by the pressure of water or other liquids

an instrument for measuring size, amount, etc.

a preparation containing the elements essential to plant growth

. Complete the verbs corresponding to the nouns.

Verb Noun

moisture
structure
management
production
wastage
drainage
evaporation
equipment
suction

cost

T oSe@meooTe

. Fill in the blanks with the appropriate prepositions.

Water management should be viewed as a priority agricultural development.

. Water wastage must be reduced a minimum.
Excess water becomes wasted evaporation the soil surface.
. Soil tension is directly related the amount soil moisture available
plants.

. Capillarity is established the waterfilled tensiometer and the soil water

a ceramic cup or tip.

suction the tensiometer.
. The negative pressure created may be read a vacuum gauge.
. There are air and water soil pore space.




. Give the appropriate form of the verbs in brackets.

The amount of water (retain) by the soil is called field capacity. Water tends
(hold) the particles of the soil together.

The underlying principle of irrigation scheduling (be) (add) only
sufficient water to the soil (meet) the daily requirements of a growing crop,
without (add) excess water which (become) wasted through
evaporation from the soil surface or through drainage.

. Rewrite the sentences using the new prompts.

. Water management should be viewed as a priority in agricultural production.

The 10Cal QUINOMIHIES .....v.veeeeeceee e
. Water wastage must be reduced to a minimum.

=4 4T TS
. Sufficient water is added to the soil to meet the daily requirements of a growing crop.
AGICUIRUTAl PrOGUCETS ......veeiiciis bbb s
. Tensiometers are used for measuring soil tension.

AGIICUITUTISES ...ttt
. The negative pressure may be read from a vacuum gauge.

B ettt Rttt r e
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Irrigation

In the middle of the picture there is a low-capacity sprinkler for strong wind
conditions and variable water pressures. Reduced discharge permits close
spacing of sprinklers without undue addition of water. One and two nozzles.
Dual-action brass hammer drive. Stainless steel axle.

All plants require water for growth. They get water from the soil and lose most
of it through their leaves by evaporation (transpiration). Plants receive water
from either rain or irrigation. How much water is available for a plant depends
on the depth and spread of the roots. Most roots are located within three feet of
the surface. When there is sufficient water, most of it is supplied from the top,
and reaches a 3 to 4 feet depth into the soil. In dry periods, deep-rooted plants
can draw water from lower roots.
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During dry periods, or in areas where irrigation is a necessity, a farmer must
keep a close eye on his trees to determine when they need water. Signs of
water stress include wilting, a change in leaf color (from shiny to dull, or from
dark green to gray green), and premature leaf fall.

There are numerous ways to water efficiently: basins, furrows, sprinklers,
soakers, or drip systems. The most important goals are to eliminate run-off,
to confine water inside the drip line of branches, and to apply water uniformly.
The purpose is to make as much of the applied water available for the tree as
possible.

P.1 P.2 P.3

P.1 Basin: A shallow basin is an efficient way to hold water for a young, newly
planted tree.

P.2 Furrows: Rows of trees are easily irrigated using parallel furrows on
either of the sides of the trees.

P.3 Soaker hose: A couple of turns around a tree distributes water evenly.

P.4 P.5

P.4 Sprinkler: A big advantage is that you can measure the amount of water
you put on by measuring its depth in an array of coffee cans. This also
gives you a check on distribution evenness.

P.5 Drip/ trickle: To keep trees evenly moist with little water wasted, use one
of the drip / trickle systems available at your garden center.
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A. Questions

According to the text, what do plants need water for?

Where do plants receive water from?

What does the quantity of water which is available for a plant depend on?
Which plants can draw water from lower roots in dry periods?

What are the signs of water stress?

Which are the ways of watering efficiently?

What are the most important goals of irrigation?

When are shallow basins an efficient method of irrigation?

What's the advantage of the sprinklers?

What is the benefit of the drip systems?

COWOINooaR~®ODN~
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B. Exercises
1. Find the words in the text which mean the following:

a. amechanical pump which distributes water by an overhead device using a rotating pipe
with a series of holes

b. the artificial increase of water supply to help the growing of crops

c. ashort tube fitted to the end of a hose, pipe, etc. to direct and control the stream of liquid
coming out

d. along narrow track cut by a plough in the earth

e. athin, slow flow (of liquid) falling in drops

2. Fill in each blank with one of the following words: available, located,
draw, irrigation, roots, surface, supply, reach, depth, deep-rooted.

Plants receive water from either rain or 1. The quantity of water 2 for
plants depend on the ® and spread of the #. Most roots are 5
within 3 feet under the ¢ of the soil, where water can " when there is
sufficient water & from the top. In dry periods, ®plantscan 1°

water from lower roots.

3. Find the nouns deriving from the following verbs and then use them
in sentences of your own:

1. require
2, grOW
3. evaporate
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irrigate
locate
determine e,
distribute e,
MEASUME e

O NG

Fill in the blanks with the suitable words.

The supply of water provided to the plants with manmade streams, canals, etc. is called

A isanapparatus used for scattering drops of water.

A___ isashorttube fitted to the end of a hose, pipe, etc. to direct and control
the stream of liquid coming out.

The ___ leaves look less fresh and start to die.

Around hollow space on the surface of the ground for holding water is a
A__ isalong narrow track esp. one cut by a plough in farming land.

Acircular line of plastic pipe, round a tree, etc. used to send out water, is a

Say whether the following statements are True or False. If false,
explain why.

All plants require water for growth.

Plants receive water only from rain.

They loose most of the water through their leaves by transpiration.

There is only one way to water plant efficiently.

Rows of trees are easily irrigated if we make parallel furrows on either of the sides of the
trees.

With a couple of turns of a soaker hose around a tree water is distributed evenly.

Based on the text join the pairs of sentences using the words in the
parentheses.

e.g. Keep a close eye on your trees. Then determine when they need water, (after)

eo oo

After keeping a close eye on your trees, determine when they need water.

Make a shallow basin around the tree. Then supply with sufficient water. (before)

Dig parallel furrows on either of the sides of the trees. Then irrigate them. (after)

Put some fertilizer on the grass. After that provide it with water. (before)

Consider your plants’ needs. Then determine the best type of sprinkler and nozzles for
your particular irrigation requirements. (after)
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The basic anatomy of the tree

1. leader
2. spur
3.4.7. laterals
8. trunk
9. roots
10. fruit

11. flowers
12. leaves

The parts of all plants are the same, even though they don’t always look alike,
and the main of them are:

Roots: They serve two major purposes; they anchor the plant and they absorb
water and necessary nutrients.

Stem or Trunk: You can think of this part of the plant as a pair of plumbing
pipes, one inside the other, wrapped in bark. The inner pipe carries water and
minerals from the roots up to the branches, leaves, flowers and fruit. The outer
pipe carries food down from the leaves to the rest of the plant. Another function
of the stem is obviously the support of branches, leaves, flowers and fruit.
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Branches: They serve as a framework for the leaves and are named according
to their position on the trunk. The leader is the central, highest branch; a
continuation of the trunk itself. Scaffold branches are the main side branches.
Lateral branches emerge horizontally from scaffold limbs. Hangers are lateral
fruit-tree branches that drop after bearing the weight of the previous year’s crop.
Spurs are the short twigs or branchlets that bear flowers and fruit. Suckers
are leafy shoots that sprout at a tree’s crown or from its roots. Because they
may rob the plant of nutrients and water, they normally should be removed.
Water sprouts are shoots that grow above the pruned parts of a tree.

Leaves: Food is manufactured mainly in the leaves by the sun. The process of
photosynthesis creates carbohydrates through the action of chlorophyll in the
leaves combined with the energy of the sun.

Flowers and fruits: Flowers are the sexual portion of plants that produce
seeds for reproduction.

A. Questions

What are the main parts of a tree?

Which two major purposes do the roots serve?

Refer to the three functions of the stem.

“Branches serve as a framework for the leaves”. What does the word
“framework” imply?

Name the kinds of branches and give their basic functions in the tree.
Leaves are “the food factory” of the tree. Explain the process.

Ll
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B. Exercises

1. Complete the table below:

verb noun

SEIVE |
anchor | e
function |
support |
weigh |
rob |
FEMOVE | e
combine |
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2. Match the words in column A with their meaning in column B.

A

even though
main
purpose
anchor
absorb
wrap

"o o0 T

3. Solve the puzzle.

0 NOo W
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B

aim/ target
support
although
cover
basic
suck in

. the production of special sugar-based substances that keep plants alive, caused by the

action of sunlight on the green matter (chlorophyll) in leaves

. to act together

. to (cause to) be fixed firmly
. the part of a plant, often beautiful and coloured, that produces seeds or fruit
. chiefly; basically

. the strong outer covering of a tree
. to take or suck in liquids

. leafy shoot that sprouts at a tree’s crown or from its roots



10.
1.
12.
13.
14.
15.
16.

17.

18.

19.
20.

aoow
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. to cut off or shorten some of the branches of (a tree or bush) in order to improve the

shape, growth, production of flowers or fruit

to (cause to) grow or come out

to allow to / make sth to fall

the thick main stem of a tree

the top of a tree

an armlike stem growing from the trunk of a tree

the central, highest branch of a tree

the part of the plant that grows down into the soil in search of water and necessary
nutrients

that part of a plant or tree that contains the seeds and is used as food (e.g. apples,
bananas)

covered with many leaves

a chemical or food providing what is needed for life and growth

to (cause to) break suddenly, esp. by pressure from within; (of a flower, leaf) to open
suddenly

Say whether the following sentences are True or False. If False,
explain why.

The parts of all plants are the same, even though they don’t always look alike.

The trunk anchors the plant and absorbs water and necessary nutrients.

The roots support the branches, leaves, flowers and fruit.

The stem of a plant works as a pair of plumbing pipes, one inside the other, wrapped in
bark.

Spurs are leafy shoots at a tree’s crown or at its roots.

Lateral branches are the main side branches.

The process of photosynthesis creates carbohydrates through the action of chlorophyll
in the leaves combined with the energy of the sun.

Fill in the blanks using one of the following words: carbohydrates,
bearing, laterals, sprout, scaffold, roots, combined.

support the plant and they absorb water and necessary mineral nutrients.
The basic framework of a tree consists of the trunk and the , that is to say, the
main side branches.

are secondary side branches, mainly horizontal.

Hangers drop after the weight of the previous year’s crop.

Suckers are leafy shoots that at a tree’s crown or from its roots.

The photosynthesis creates through the action of the chlorophyll in the leaves
with the energy of the sun.
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6. Put the verbs in brackets in their suitable form.

a. Before leaves and new stems
swellings on the stems and branches
(swell) and (lengthen) into stems,
(burst) into flowers. After the flowers
(be) almost ripe, seeds

(appear), they (exist) in small
(call) “buds”. In spring, buds
(unfurl) into leaves and
(produce) fruit and the fruit
(form) and the growth in most plants (stop).
b. Although branches go on (thicken) and fruit (sweeten) and drops,
no more leaves, flowers or fruit (appear) until next spring. Soon, leaves
(fall) from deciduous plants, and evergreen plants will become dormant.
c. Ifyou (look) closely at buds, you (see) that there are three main
kinds: terminal, lateral and flower.

Working out garden designs

You can always find places and plants that will suit your fancy. The same
garden visited at different seasons will show entirely different faces and moods,
teaching new lessons and providing new delights. The people who tend
gardens are always adding plants they’ve never grown before and chucking
out others they’'ve been tired of. Where there had been strictly perennials,
there can also be annuals. The vegetable garden can change in size and
shape and grass walks can become pavings. In short, the garden is expanding
at every turn, as new plants and new planting ideas are introduced. With all
these alterations, the garden lacks some of the fullness that will come in a year
or so, but it shows the vitality of a landscape where people have worked hard.
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Most gardens show their best in spring and early summer, seasons during
which you may come across the best blooming varieties of plants.

No matter what kinds of plants you grow in your garden, the designing for
its construction is essential. Some people can make designs easily, but most
people need time to find a good answer to a design problem. Fortunately,
tracing paper is as cheap as it is necessary. Don’t give form to your sites before
working out several conceptual designs. If you use tracing paper as a base
plan, you can easily change your mind or refine your plan and select actual
materials and dimensions. But if you try to give form to any landscape without
having decided which plan to follow, there is a high possibility of difficulty or
failure.

Here follow two samples of plans you can use, or choose one, or make a
combination.

Bubble plan

Lawn

Small deck

Play area

Screen planting

Lawn and flower beds
Screen planting
Sunscreen

Deck and hot tub

N A wWN

The first step in making a concept drawing is to do several “bubble” plans on
tracing paper laid over your base plan. With nothing more than sketchy circles —
bubbles— indicate the specific areas you want to include in your final landscape
(lawn areas, decks, play areas, etc.) and how you want them situated.
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Ground cover
Mixed shrubs
Shrub screen
Play area
Evergreen shrubs
Tall flowering shrubs
Deciduous shrubs
Mixed shrubs
Ground cover

10. Rock path

11. Shrub screen

12. Wood overhead
13. Wood deck

14. Hot tub

15. Conifer tree

©CoOoN>TOR~LONE

After using the bubble plans to determine the size of the basic space and
the way the plans and the space should be combined, refine the ideas with
concept drawings. At the concept stage, however, you should still feel free to
change your mind as often as you like. The final concept drawing should be
fairly specific and accurate, containing the type of detailed information shown
in the plan.

Final concept drawing
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Questions

. Does a garden appear the same throughout the year?

. How, do you think, can a garden change shape?

. What does the expression “vitality of a landscape” imply?

. When and why do most gardens show their best?

. What is essential for the proper construction of your garden?

. Can most people easily find a good answer to a design problem?
. Which paper is suitable for conceptual designs?

. Why is this paper useful?

. When is there a high possibility of difficulty or failure?

. What is the first step in making a concept drawing?

. What do “bubbles” indicate?

. What's the difference between the concept stage and the final concept drawing?

. Exercises

Match the synonymous meanings from columns A and B.

A B

design
tracing paper
landscape
refine
bubbles
concept
sample
sunscreen

drawing paper

plan

improve

creative idea

site

pattern

protecting from the sun
sketchy circles

PNS oA WN S
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Find the words in the text meaning the following:

A piece of land, often near a house, on which flowers and vegetables may grow.

Living organisms that have leaves and roots and grow usually in earth, especially the
kinds which are smaller than trees.

Plants which live for more than two years.

Plants which live for only one year or season.

Completeness.

Paths of grass for walking.

Being flowered.
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Based on the text, match the following to give meaningful expressions.

conceptual paper
tracing plan

base design
actual materials
high circles
sketchy possibility
detailed shrubs
deciduous decks
wood information
conifer trees

Complete the sentences with one of the following words:
deciduous, shrubs, evergreen, lawn, conifer, drawing, tracing, plan, trees, bushes,
landscape

Who is going to cut the , while we are on holidays?
papers are useful for a base
Most of the trees keep their leaves in winter.

are usually low bushes with several woody stems.
The leaves of usually fall off seasonally.
trees and most of the do not lose their leaves in winter.
Do not try to give form to any , Without having decided which plan to follow.
Your final should be specific.

Solve the puzzle.

put sth on/over sth

a measurable interval or distance between two or more objects
(a tree or bush) that does not lose its leaves in winter

a way made by people walking over the ground

free of mistakes; exactly correct

costing little

a drawing (usu. showing how something is to be made)
place; a piece of ground for building on

example; specimen

an area of grass cut short and smooth

natural surroundings in a particular area



12.
13.
14.
15.

16.
17.

a creative idea or thought

shape; appearance; figure

a measurement in any one direction

plant with woody stem, lower than a tree and (usu.) with several separate stems from
the root

an act, esp. in a set of actions, which should produce a certain result

(of plants) losing their leaves regularly, esp. in autumn

Fill in the gaps with the proper form of the verbs in brackets.

Unless you (work out) several conceptual designs you (not give)
form to your sites.

If you (use) tracing paper as a base plan, you can easily change your mind.
If you (use) tracing paper as a base plan, you could easily change your mind.
If you (use) tracing paper as a base plan, you could have easily changed your
mind.

If you tried to give form to any landscape without having decided which plan to follow,
there (be) a high possibility of failure.
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7. Rewrite the sentences using the prompts given.

a. You can always find places and plants that will suit your fancy.

Places and plants that will Suit your fancCy...........cccoceeeiiinicnsnee s
b. The same garden visited at different seasons will show entirely different faces and

moods.

Entirely different faces and moods of the same garden...........ccccoceerrrvnnnncccinenne,
c. The people who tend gardens are always adding new plants.

INEW PIANES ...ttt sttt ettt e bene e
d. Gardeners must chuck out some old plants.

SOME Ol PIANES ...t
e. During spring or early summer, you may meet the best blooming varieties of plants.

The best blooming varieties of plants ...
f. Indicate the specific areas you want to include in your final landscape.

The SPECIfIC @rEAS .....eveeeecieieieieie ettt

Insects and other enemies of plants

Insects are the largest group of living creatures. More than 1,000,000 species are known up
to now. They are mainly adapted to life on land but some live in an aquatic or semiaquatic
environment.

With the exception of some insects useful to man (bee, silkworm, cochineal insect, etc.)
and some others helpful in agriculture as they are fed on noxious insects (staphylinus,
coccinella and some hymenoptera or diptera), almost all other insects are harmful. Some
species (liparis, phylloxera, polichrosis botrana, mediterranean fly, etc.) can multiply easily
and are serious enemies of different plants. All these noxious insects can be attacked either
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biologically (used as food for insect-fed vertebrates and insects) or chemically (by the use
of pesticides).

Dacus oleae is the most threatening insect for olive-trees which are widely cultivated in our
country.

Injury: The olives are covered with light-brown to blackish-brown spots (decay), which are
usually slightly sunken. Mature fruits affected by these symptoms nearly always drop. On
cutting open an infested olive, galleries of irregular shape containing whitish larvae and their
brown excrements will be found inside the fruit. The distribution of the olive fruit fly is confined
to the Mediterranean zone, and it is the chief enemy of olive cultivation. Dacus oleae very
greatly reduces the yields of olive fruits and oil, sometimes by as much as 80-90%.
Control: Dacus oleae can be successfully controlled by using the proper insecticides. The
first spray applications on table olives should be carried out as soon as the flies begin to
lay eggs on the fruits. Olives grown for oil production should be treated a little later. The
treatment should be repeated at intervals of 20 days.
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Dacus oleae

1) D. oleae; top: magnified, bottom: natural size, 2) Different forms of damage
caused on olives, 3) Larva (magnified), 4) Pupa (magnified), 5) Green fruit with
pupa of summer generation, 6) Ripe fruit with larva.
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Other enemies of trees and plants are:

FUNGUS DISEASES
(Including powdery mildew and rust.) Spread by wind
and splashing water and overwinter on plant debris.

APHIDS
Soft-bodied, green, brown, or reddish insects that
suck plant juices.

BEETLES
Beetle larvae eat plant roots.

MITES
Minute pests that suck juices from underside of
foliage.

BOTRYTIS BLIGHT
(Gray Mold) A fungus disease that overwinters on
infected plant parts.

CATERPILLARS
Larvae of moths and butterflies that feed on foliage,
buds, and flowers.

WHITE FLIES
Nymphs are scalelike flat, oval, pale green, brown, or
black, depending on the species.
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VIRUS DISEASES
Spread by propagation of infected plants, aphids, and
sometimes leafhoppers.

THRIPS
Tiny, brownish-yellow, winged insects.

Last but not least, there exist the weeds which belong to another group of plants’
enemies, as they prevent plants from proper growth. They are undesirable
plants growing wild, especially on cultivated grounds to the disadvantage of a
crop, lawn, or a flower-bed.

To prevent plants from all the above mentioned enemies an application of
insecticides, fungicides or herbicides is the solution.

A.
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Questions

Do all insects live on land?

Refer to some insects useful to man or in agriculture.

How can the noxious insects be attacked?

How do olives appear when they have been attacked by dacus oleae?

Why is the olive fruit fly considered to be the chief enemy of olive cultivation?
How can dacus oleae be successfully controlled?

When should the first spray applications on olives be carried out?

How often should the treatment be repeated?

How do the beetle larvae harm a tree?

What do caterpillars feed on?

. What do white flies’ nymphs look like?
. How are virus diseases spread?

Which insects, among the ones mentioned in the text, suck plants juices?
What kinds of cultivations do weeds harm?

Exercises
Find the words in the text which mean the following:

small creatures with no bones and a hard covering, having 6 legs, and a body divided
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into 3 parts, such as ants and flies

groups of plants or animals that are of the same kind and which can produce young of
the same kind

taking place in or on water

animals, birds, fish, etc. which have a back bone

chemical substances used for destroying pests

harm; damage to a living organism

changes which show disease or disorder

an insect in the first stage of its development after coming out of its egg
unwanted wild plants growing in ground that is under cultivation
selective weed killers

Match the words in the first column with the appropriate words or
explanations in the second one.

A B
a. noxious 1. be fought
b. be attacked 2. the amount that is produced, as of fruit
c. mature 3. attacked (by a disease)
d. affected 4. harmful
e. gallery 5. fatty liquid extracted from olive fruits, used for cooking
f. yield 6. fully grown and developed
g. oil 7. all the leaves of a tree
h. foliage 8. acovered passage, partly opened at one side

3. Fill in the table below.

verb noun adjective
a. live I
b. useful
C. helpful
d. I harmful
e. I distribution I
f. - cultivation I
g. production
h. repeat
i. S different
j- wind
k. prevent S S
L. grow
m. application
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. Can you guess what the following descriptions refer to? The first
one is done for you as an example.

They are the largest group of living creatures.

Do you mean the insects?

. They are insects, which make sweet honey, live in groups, can sting painfully and are
supposed to be very busy.

It's the most threatening insect for olive-tree cultivation.

They are soft-bodied, green, brown or reddish insects that suck plants juices.

They are larvae of moths and butterflies that feed on foliage, buds and flowers.

They are unwanted wild plants which prevent crops or garden flowers from growing

properly.

. Fill in the blanks with the missing words.

Positive Comparative Superlative

I largest
useful I -
helpful I .
serious I I
light I
I most important
little S .

soft I I

wild I I

~S@ ™0 o0 T

. Fill In the blanks with the appropriate prepositions.

Most insects are adapted land, but some live an aquatic or

semiaquatic environment.

The insects which are fed noxious insects are helpful agriculture.
Noxious insects can be attacked chemically the use pesticides.
Dacus oleae is a serious enemy the olive trees.

The olives are covered
The first spray applications
flies lay eggs the fruits.

The treatment should be repeated
Fungus diseases are spread

light-brown blackish-brown spots.

table olives should be carried when the

intervals 20 days.
wind and splashing water.
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Mites are minute pests that suck juice underside foliage.
Farmers use insecticides, fungicides or herbicides to prevent plants
enemies.

their

True or False? If False, explain why.

Insects are the smallest group of living creatures.

All insects are harmful in agriculture.

Dacus oleae is a fertilizer.

The distribution of the olive fruit fly is spread to the whole of Europe.

Dacus oleae increases the yields of olive fruits and oil, sometimes by as much as 80-
90%.

The first spray applications on table olives should be carried out when the flies begin to
lay eggs on the fruits.

The treatment for dacus oleae should be repeated every week.

Beetles larvae eat plant roots.

61



Field crops: the basic source of food

The basic kinds of food have remained the same in the last two thousand

years. It can be said that all of our food comes from plants because most
animals eat plants.

Cereals or grains belong to the most important categories of food items
and they require almost half of the world’s cropland. Wheat, barley, rye,
oats, and corn (parts of which are used as forage or as a source of sugar,
starch and whisky production) are among the most widely cultivated cereals.
Cereals may be cooked in their natural state or they may be processed into
breads, pastas or beverages. Grains offer a balanced diet as they contain
carbohydrates, proteins, minerals, vitamins, and a little fat. Grain crops are
annuals while pasture grasses in open meadows are perennials. Another
widespread essential food is the rice. Rice, unlike other cereals, grows in water

for part of its life cycle, and its thousands of varieties are mainly developed in
southeastern Asia.
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Legumes, another important group of food, are the main source of proteins.
Legumes are deep-rooting and they are resistant to drought. Beans, peas,
soyabeans, lentils and chickpeas are some of the most important legumes.
Legumes can enrich the soil and they help the growth of other crops.

Cotton and tobacco are two crops which are widely cultivated in Greece.
Cotton is an annual and it is sown on well-tilled land. Careful weeding and
irrigation, as well as the application of the appropriate fertilizers and insecticides
are necessary. Tobacco is a perennial as a wild plant, but when cultivated it is
an annual.

Potatoes are edible tubers of cultivated plants which grow in any fertile soil
except heavy clayey or wet, undrained land. They are one of the easiest crops
to raise and they are expected to be of high quality as long as the soil is
fertilized with phosphate and potash. They are very nutritious because they
contain carbohydrates, proteins and minerals.

Onions, garlic, leeks —which are biennials— belong to the bulb plants. They
are an essential kind of food as they assist in the functioning of the blood
circulation.

Tomatoes are plants bearing pulpy berries which —when ripe— are eaten raw
or cooked as vegetables. They are annuals and they need rich soil and a lot
of water to produce a nutritious, high in sugar and vitamins vegetable. In our
country we have tomato produce all the year round, as tomatoes are cultivated
in greenhouses.

Some other common vegetables grown in our country are carrots, lettuces,
cabbages, pumpkins, marrows, cauliflowers, broccoli, radishes, eggplants and
okras. They are easily cultivated in all types of soil and are highly nutritious
because they contain a lot of protein and fiber which is utterly necessary to
fight against digestive disorders.

Except for the above mentioned field crops, different kinds of fruit are also
very useful to humans or animals, thanks to their high nutritive value. Apples,
cherries and pears are common garden tree fruits, usually grown in warm
lowlands. They need good soil, litle summer rain and a lot of sunshine.
Citrus fruits such as lemons, oranges, citrons and mandarins need abundant
sunshine and frost-free conditions. The grapevine needs a warm and sunny
climate. Apart from the grapes, the wine produced reinforces the cheerful and
warm-hearted nature of people.
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A. Questions

. Which category of food items requires half of the world cropland?

. Refer to some well known cereals.

. What are some of the corn’s uses?

. Are the cereals cooked only in their natural state?

. Why do the grains offer a balanced diet?

. Are grain crops and pasture grasses annuals or perennials?

. Where does rice grow?

. Why are legumes an important group of food?

. Which are some of the most common legumes?

. What information about cotton do you get from the text?

. Can potatoes be cultivated in any kind of soil?

. What do potatoes contain?

. Why are onions, garlic and leeks essential food?

. Do we have tomato produce in our country only in a certain season?

. Which of the vegetables mentioned in the text do you mostly eat?

. In which type of soil are carrots, cabbages and broccoli cultivated and why are they
highly nutritious?

17. Which factors are necessary for the proper growth of apples, cherries and pears?

18. Name the citrus fruits mentioned in the text.

19. Why, do you think, grapevines are mostly cultivated in Mediterranean countries?
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Exercises

Match the words in column A with the words in column B.

A B

cultivate 1. grains

basic 2. dryness

cereals 3. largely

require 4. grow field plants
meadow 5. completely
drought 6. of two years
widely 7. field

biennial 8. essential / most important
utterly 9. protect against
fight (against) 10. cover; demand

Choose the correct item.

Wheat and barley belong to the group of
1. legumes, 2. vegetables, 3. cereals.
Rice grows in for part of its life cycle.
1. mud, 2. water, 3. dry soil.

Grain crops are
1. annual, 2. biennial, 3. perennial.
Legumes are the main source of
1. carbohydrates, 2. minerals, 3. proteins.
Legumes can make the soil
1. sterile, 2. wet, 3. fertile.
For potatoes to grow, the soil has to be fertilized with
1. bone-meal, 2. nitrates, 3. phosphate and potash.
Tomatoes need to produce nutritious vegetables.
1. a lot of water, 2. little water, 3. no water.

In our country we have tomato produce

1. only in the summer, 2. all the year round, 3. only in winter.
Onions and garlic help the proper function of the
1. blood circulation, 2. respiratory system, 3. nervous system.
The grapevine needs climate.

1. acold, 2. a warm and sunny 3. rainy.
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3. Based on the text, fill in the blanks below:

Cereals or ) are believed to be some of the most important food @
and they ®) cultivated in half of the world’s @), Some of the basic cereals
are wheat, barley, rye, oat and ®), Part of the cornisusedas — ©_ |talso
provides sugar, @ and @ Cereals may be processed into breads,

© or beverages. They contribute to a — (19 diet because they contain
proteins, minerals, ___ " vitamins, and alittle _____ (12,
Another widespread (™) food is rice. It (4 in water for part of its life
(19), Its thousands of (1) are mainly (7in (8) Asia.
4. Complete the following table.
verb noun
grow I
cultivate I
offer -
contain .
develop
R weeding
I irrigation
application
produce .
expect I
need I
circulate
quality
reinforce -
fertilize .

5. Say whether the following statements are True or False. If False,
explain why.

Grain crops are annual.

Beans and oats belong to the same group of crops.

Cotton is sown on well-tilled land.

Tobacco is always an annual.

Potatoes grow in any fertile soil except heavy clayey or wet, undrained land.

Carrots, broccoli and cauliflowers are highly nutritious because they contain a lot of
protein and fiber.

P oo0oTw
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Apples, cherries and pears grow in cold lowlands.
Lemons and oranges are citrus fruits.

Give the appropriate form of the verbs in brackets.

The basic kinds of food
It
(eat) plants.

(remain) the same in the last two thousand years.
(say) that all of our food comes from plants because most animals

The cereals may (cook) in their natural state.

Legumes (be) deep-rooting.

Legumes can (help) the growth of other crops.

Fertilizers and insecticides should (apply) for the appropriate cultivation of
cotton.

Cotton (sow) on well-tilled land.

Potatoes are one of the easiest crops (raise).

Making the necessary changes, add the suitable prefix or suffix to
form the opposite meaning of the following:
e.g. possible - impossible, colourful - colourless

important
natural e
ke s
appropriate
NECESSATY e
careful
fertile
cheerful

S@mepoooTe
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Ag Machines preparing the soil for cultivation

Plants grow better when fields are properly prepared for cultivation. Many
special machines are used for different agricultural tasks. Potato diggers and
planters, beet and bean planters, transplanters, cultivators for beets, beans
and vegetables belong to the necessary cultivation equipment a farmer needs
to perform his operations.

Perhaps, the most important mechanical development in farming is the tractor.
The tractor is an exceptional machine for various agricultural operations and
it is versatile enough and efficient for cultivating, sowing, reaping, pumping
water, hauling and generally for any farming, gardening or mowing tasks. It's a
powerful motor-driven vehicle with large, heavy treads.

Types of tractors:

e General - purpose tractors. These tractors may be used on most farms and
they are the most common type used today.

« Two - wheeled tractors. They are used in market gardens and they are hand-
operated. They do light cultivations and they are steered by a walking operator.
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e Track-laying tractors. These tractors are capable of doing very heavy work
and they are known as “crawlers”.

» Heavy-wheeled tractors. These large tractors may be equipped with twin
wheels all around, and no longer run in the furrows when ploughing, but they
run on top in the same way as a crawler tractor does. They usually carry out
very heavy cultivations.

The plough is also a necessary agricultural implement used for cutting, lifting,
turning over and partly pulverizing the soil. Ploughs are a solution to the
problems coming from abrading or heavy soils, or work on rocky tablelands
in sloping soils. Their use is quite recommended for recovery of marshes, old
meadows or waste lands.

Maximum crop production and minimum costs start at the primary cultivation
stage by ensuring that the land is ploughed flat and level. For flat, level work,
reversible disc ploughs are the answer. Ploughing is simply started at one
side of the field and no central or dead furrows are created. The land after
ploughing is left flat and level, ensuring maximum water utilization, minimum
water run off and control of soil erosion. Designed with simple hydraulic or
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mechanical linkages, the disc ploughs ensure that the primary cultivation job is
well done. They are regarded as unrivalled machines because of their:

« Efficient, strong, progressive oil reverse shaft under casing.

¢ Quick, easy and genuine depth adjustment.

e Quick transformation from one motor to another to reduce traction.

e Quick and sure adjustment.

Some of the earliest types of ploughs are still in use in certain parts of the
world, but modern ploughs are sturdy and they are easily pulled by tractors.

>

Questions

. Which machines belong to the necessary cultivation equipment a farmer needs?

. Why is the tractor a versatile and efficient machine?

. Which is the most common type of tractors?

. Refer to the uses of the two-wheeled tractors?

. What are track-laying tractors otherwise called?

. Do heavy-wheeled tractors carry out light cultivations?

. What is the plough used for?

. Which types of soil are ploughs especially recommended for?

. Which ploughs are used for, flat and level work?

. Refer to two qualities of the ploughs which make them regarded as unrivalled machines.

O OW o0 NO O HA WDN -
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B. Exercises

1. Which of the words in the text mean the following?

a machine that digs

a tool or machine for loosening the soil around growing plants and for uprooting weeds
works; activities

a powerful motor vehicle with large wheels and thick tyres used for pulling farm
machinery or other heavy objects

a person who operates a machine or an apparatus

a farming tool with a heavy cutting blade drawn by a tractor or animal(s) used for
preparing the soil in a field to be planted

pieces of low-lying land that are all or partly soft and wet

trenches in the earth made by a plough

moved by the pressure of water or other liquids

a long rod transmitting motion to a part of a machine

20T
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2. Match the words of the first column with the appropriate words or
explanations of the second one.

a. properly 1. edible plants or edible parts of a plant

b. task 2. todirect the course of a vehicle

c. vegetables 3. inaright way

d. versatile 4. producing the desired or satisfactory result
e. steer 5.  work; duty

f. waste 6. real

g. efficient 7. non productive; empty

h. genuine 8. having, many different uses

3. Based on the text, use each of the following words once to complete
the blanks in the sentences: Farmer, vehicles, equipment, planters, level,
agricultural, over, mowing, land, special, tasks, implements, exceptional,
operations, soil:

« Different agricultural "'need many
transplanters and cultivators are necessary cultivation
needsforhis  ©),

« Tractors are " machines used for various
efficient for any farming, gardening or
with large wheels and thick tyres.

*+ Ploughs are also necessary agricultural (), They are used for cutting, lifting,
turning (2 and pulverizing the 3, The (4 after ploughing is left
flatand ),

@ machines. Diggers, @)
® whicha___ ©®

®) operations. They are
© task. They are motor-driven (10

4. Form the nouns deriving from the verbs in the list below:
Remember that some nouns have the same formation as their corresponding verbs; e.g.
need (verb) — need (noun).

PrEPArE e,
GIOW
perform
PUMP s

EQUID e
plough

SOIVE
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h. start
i. create

j- design

5. Fill in the table below:

noun adjective
A | e different
b, | agricultural
C. | o necessary
Ao | o important
€ | e exceptional
£ various
o TR versatile
) O efficient
| powerful
Jo | e heavy
Ko | e capable
Lo same
M. | waste
) O R flat
0. | o central
P simple
o TR S hydraulic
Lo | s strong
S | e progressive
o quick
U | e easy
Voo | genuine
W. | s sure
b certain
Voo | modern
Zo | sturdy

6. Choose the suitable items to complete the blanks.

Example: Ploughs prepare the soil for
1. irrigation, 2. cultivation, 3. harvesting

Answer: Ploughs prepare the soil for cultivation.
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a. For plants to grow better, fields must be properly
1. developed 2. cultivated 3. operated

b. A. tractor is a large powerful motor-driven vehicle with large heavy
1. seats 2. engines 3. treads

c. Ploughs are a solution to the problems coming from soils.
1. abrading 2. light 3. sandy
d. Areversible disc plough is recommended for flat, work.

1. sloping 2. reversible 3. level

e. The land after ploughing ensures
1. minimum 2. maximum 3. medium

f. Modern ploughs are easily pulledby .
1. lorries 2. tractors 3. vans

water run off.

explain why.

The tractor is a farming machine for various agricultural operations.
Two-wheeled tractors are hand-operated.

Track-laying tractors do light cultivations.

Heavy-wheeled tractors are known as “crawlers”.

A plough is used for sowing, reaping and pumping water.

. Say whether the following statements are True or False. If False,

Ploughs are quite recommended for recovery of marshes, old meadows or waste lands.
If the land is ploughed flat and level we have maximum crop production and minimum

cost.
Central or dead furrows are created when ploughing with a reversible disc plough.

73



A short reference to harvesting and tying
pick-up machines

The harvesting of special crops often requires a machine completely different
from anything connected to grain or forage harvesting. Different mechanical
harvesting systems are in various stages of development. They include
combinations of pulling, twisting and snapping motions which are the same as
the ones used in handpicking. Some of the machines falling in this category
are:

» sweet-corn harvesters * bean harvesters
* sugar beet harvesters * peanut harvesters
e cotton harvesters « citrus harvesters

Mechanical means for detaching the fruit are classified in those that physically
contact the fruit, and in those that transmit a force to the fruit. These are referred
to: a) contact machines which have either a spindle or a comb-like mechanism
to detach the fruit, and b) mass removal machines which employ some type
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of external shaking force which is transmitted to the fruit through the limbs or
foliage. Some of the most widespread machines used for detaching fruit are:
* The mechanical harvester. It uses comb to detach and collect the fruit.
Machines of this type have a low harvest rate. The outside fruit is stripped off
by the rotating forks.

e The trunk shaker. It harvests tall trees which do not have single tree trunks.
» The self-propelled limb shaker. It removes fruit which is picked up later.

» The foliage shaker. It employs a vertical shaking motion to detach fruit. Long
teeth-like bars clamp on the soft foliage to transmit the motion to the fruit.

The most advanced labour-saving device for grain farming is the combine.
This machine reaps, threshes, and winnows grain in one operation. It is self-
propelled or drawn by a tractor. Rice combines and peanut combines are two
typical examples. There are also feed-grinding machines to cut and chop some
crops like grass, green corn and sorghum. Corn pickers belong to this category.
These machines pick the ears up and husk or remove the outer covering of the
corn. The shelling attachments and blowers remove the kernels from the corn
and finally drop the shelled corn into a container.

Another machine for harvesting crops such as hay is the baler. Balers are the
most popular hay machines. Modern farm-type balers are automatic tying pick-
up machines. They may be trailing or self-propelled. One of the chief functions
of balers is the tying of the bales with either twine or wire. A star wheel, whose
teeth penetrate the bales, releases the tying mechanism clutch after rotating a
predetermined amount to give a definite bale length.

All the above operations are accomplished by the use of diesel or gasoline
engines mounted on the machines themselves or contained in the tractor
pulling the machine.

The use of farm machinery may increase agricultural production, but in the
harvesting of certain crops, human labour may cause less damage than what
machines do.

A. Questions

1. Name the harvesting machines referred in the text.
2. Which tasks are performed by means of the harvesting systems?
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What is the combine used for?

Exercises

Match the items.

What kind of machines are the mechanical means for detaching the fruit classified into?
Which are some of the most widely spread machines used for detaching fruit?

What do the feed-grinding machines do?

Refer to the functions of the corn pickers.

Why are balers the most popular hay machines?

Which is one of the basic functions of balers?

Why is human labour important as far as harvesting is concerned?

a. harvesting 1. belonging to

b. require 2. draw

¢. connected 3. cutting and gathering (grain / crops)
d. pull 4. speed

e. falling in(to) 5. developed

f. detach 6. remove

g. rate 7. linked / joined

h. employ 8. demand

i. advanced 9. machine

j- device 10. use

2. Match the operations of each machine (column A) with the machine’s

o a0
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name (column B).

A

B
mechanical harvester

It employs a vertical shaking motion to
detach fruit.

It reaps, threshes and winnows grain in
one operation.

It ties the bales with twine or wire.

It removes fruit which is picked up later.

It uses comb to detach and collect fruit.
It harvests tall trees which do not have
single tree trunks.

S e

trunk shaker

foliage shaker
self-propelled limb shaker
combine

baler
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Complete the table below.

verb noun
connect

harvest
. category
- combination

motion
contact

removal
transmit -
detach -
rotate

shaker

attachment
I damage

Say whether the following statements are True or False. If False, explain why.

Sweet-corn harvesters belong to the category of the tying pick-up machines.

The combine is self-propelled or drawn by a tractor.

Corn pickers are combine machines.

The blowers of the corn pickers remove the ears and the outer covering from the corn.
Balers have star wheels whose teeth penetrate the bales.

Feed-grinding machines collect some crops like grass and green corn.

Modern farm-type balers are automatic machines.

We never use diesel or gasoline engines for balers.

Drawing information from the text, fill in the blanks with the appropriate
adjectives.

The use of farm machinery may increase
In the harvesting of certain crops,
machines do.

One of the functions of balers is the tying of bales.

Harvesting machines are completely from tying pick-up machines.

production.
labor may cause less damage than what
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means for detaching fruit are classified into two categories.
The foliage shaker makes use of a shaking motion to detach fruit.
The trunk shaker harvests tall trees which do not have tree-trunks.
Balers give the bale a length.

Put the (sets of) words in the right order so as to form eight meaningful
sentences.

contact machines / comb-like / spindle / fruit / either | a | or / to detach / have / a /
mechanism

fruit/ the / long teeth-like / bars / motion / clamp on / the / to transmit / to / the soft foliage
a tractor / is / the combine / self-propelled / by/ or drawn

combines / there / peanut / are / rice combines / and

fruit / mass / to the / removal machines / use / transmitted / some / is / shaking force /
which

low / have / harvesters / a / harvest rate / mechanical

g. the/corn pickers/of / corn/ covering / pick the ears up / and / outer / the / husk / remove
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Breeding animals

When selecting breeding stock, the most important concern is to choose the
best animals. The essential features to be considered are their health and their
vigor. The performance of an animal depends on its environment, its food, its
genetic factors, the diseases it contracts and the way it is treated.
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Environment

If we want to have dairy cows of high productivity we must offer them a
controlled environment. At the same time, we must offer an adequate working
environment to the people working in the barn or the cowshed,

who have to spend many hours a day there, the whole year round. Last but not
least, such a barn or cowshed must meet certain conditions for the production
of high quality milk.

As far as rabbits are concerned they can be housed in outdoor hutches, but
it is preferable, particularly with large units, to keep them in simple hutches
indoors, ensuring shelter for both stock and attendant. Any building which is
well ventilated, dry and free from direct draughts is suitable.
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On the other hand, modern technology has greatly contributed to the
improvement of poultry rearing and egg production. For caging layers, rearing
pullets and the transfer of eggs, the poulterer can use a fully automatic layer
cage system which delivers more eggs per square foot at a lower cost per
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dozen. It includes egg collection, an exclusive egg-saver, and automatic
manure removal. It saves energy and labor. It doesn’t need any special floor or
pit construction and it's easy to install.

Selecting a breed

When selecting breeding stock, the essential features to be considered are the
health and the vigor of the animals. For example, healthy and vigorous rabbits
are characterized by alertness, brightness of the eyes, smooth and glossy
coat, longevity and ability to reproduce profitably, offspring of the desired
quality and size.

If one thinks of raising pigs their most desirable characteristics are:

A firm and medium body, well-curved ribs, well-shaped hams, light neck and
shoulder, straight and firm baseline, well-placed and well-shaped legs with
well-developed strong hooves, a well-proportioned and not too heavy head
and a straight and narrow snout.

Feeding

Proper dieting is essential for all animals subjected to the methods of intensive
production. The balanced ratio and the composition of the feeding stuffs
provided to farm animals are very important for milk production, rapid growth
and maintenance of good health. Livestock food varies according to the
animals’ digestive system, but it must basically consist of water and dry food
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which mostly derives from plants. Whatever the dry food comes from, it should
contain a proper ratio of carbohydrates, fats and oils, proteins, minerals and
vitamins.

Diseases

The good farmer must be able to detect early symptoms of a disease, so that
prompt action can be taken to prevent it from spreading and to reduce loss.
Some typical symptoms of diseased animals are: high temperature, very high
or very law pulse, irregular breathing and loss of appetite. If the stockman sees
that the dung and urine are stained with blood, or that the milk quantity in dairy
cows falls, or that the eyes become watery or sunken and produce a discharge,
he should take immediate action. A common disease, which is caused by
bacteria is Brucella. It is contracted by human beings and it is called undulant or
Malta fever. People contract it from infected milk or dairy products. The disease
causes remittent fever and general exhaustion and it can last for months.

The first major applications of biotechnology in animal agriculture are in the areas
of animal growth, reproduction and health. One of the consequences of genetic
engineering is the mass production in microorganisms of proteins, including
hormones, enzymes, activating factors, amino acids and feed supplements.
These biological substances can be used for detection, prevention, and
treatment of infectious and genetic diseases or stimulation to growth.

A. Questions

What is the most important concern when selecting breeding stock?

Which features should be considered?

Which factors contribute to the animal’s performance?

Is a controlled environment important, if we desire dairy cows of high productivity?
What kind of building is suitable for rabbits?

Why is the fully automatic layer cage system of primary importance, as far as poultry
rearing and egg production are concerned?

Refer to the features that characterise healthy and vigorous rabbits.

What must a good farmer consider, if he wants to raise pigs?

According to what does livestock food vary?

10. What must livestock food consist of?

11.  Which are some of the typical symptoms of diseased animals?

12. How do people contract Malta fever from animals?

13. Which are the symptoms of this disease?

14. Which is one of the consequences of genetic engineering?

A S o
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B. Exercises

1. Match the following, so as to form fifteen pairs of synonyms.

a. select 1. think seriously about
b. rear 2. livestock
c. consider 3. farm animals
d. vigor 4. establish
e. treat 5. state of becoming better
f. breeding stock 6. choose
g. ensure 7. ftight
h. improvement 8. shiny
i. stock 9. raise
j- install 10. bring about
k. alertness 11. decrease
l. glossy 12. take care of
m. firm 13. brilliance
n. reduce 14. make sure
0. cause 15. strength
2. Complete the table.
verb noun
select
concern
choose
performance
treat
house
prefer
ventilate
contribute
delivery
removal
construction
install
reproduce
loss
application
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3. Based on pieces of information provided in the text, complete the
following sentences.

a. A cowshed for dairy cows must respond to certain requirements for
b. Itis better to keep rabbits in hutches indoors, because .........................
c. Well-curved ribs and a firm and medium body are not the only ..............
d. Livestock food varies according to the animals’ digestive system, but
e. A symptom of a diseased dairy cow is that the eyes .................oooeiin.
f. The first major applications of biotechnology in animal agriculture are in the
leld Of .

4. Match the items from the columns A and B so as to form meaningful
expressions.

A B
a. vegetarian 1. milk
b. prompt 2. action
c. stained with 3. diseases
d. low 4. health
e. infected 5. pulse
f. remittent 6. symptoms
g. genetic 7. diet
h. good 8. system
i. typical 9. fever
j- layer cage 10. blood
k. manure 11. hutches
l. outdoor 12. removal

5. Rewrite the sentences using the prompts given.

e.g. The farmer selected high quality dairy cows.
High quality dairy cows were selected by the farmer.

a. The stockbreeder should consider the health and vigor of the animals.

The health and vigor of the @niMalS...........cceerrriiiceee e
b. The farmer must offer the dairy cows a controlled environment.

THE AIMY COWS ..ot
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He has housed the rabbits in outdoor hutches.

TRE FADDILS ...
Mr Smith has raised pigs of the most desirable characteristics.
PSRttt r e en
A good farmer easily detects symptoms of Malta fever.

Symptoms Of Malta fEVEN ..o
Human beings contract undulant fever from diseased animals.

UNAUIBNE FEVET ... e

Decide whether the bold-faced words are nouns, adjectives, or verbs.

The performance of an animal depends on several factors.

. Prompt action must be taken by the farmer to prevent the diseases of animals from

spreading.

A diseased cow suffers from high temperature and loss of appetite.

Most animal diseases are infectious.

Any building which is dry and free from draughts is suitable for the housing of rabbits.
Modern technology has greatly improved poultry rearing and egg production.
Healthy rabbits are characterized by longevity.

A straight and firm baseline is one of the desirable characteristics when choosing high

quality pigs.



Dairy production —
Milking systems and techniques

Farmers spend a lot of money and time to breed cows, sheep and goats.
They build barns, cowsheds, stalls and buy various equipment to ensure high
quality and productivity of both meat and milk. The production of high quality
milk depends on different factors. An important factor to be considered is the
utilization of milking machines, systems and techniques.

The milking machines and systems are usually made of stainless steel, which is
an essential material for the protection of milk from deterioration and infections.
The bucket milking system is used for milking cows. Milk is sucked from the
four teats through four stainless steel tubes in conjunction with simultaneous
pulsation. The milk is transferred through the four steel tubes into a long milk
tube, which ends in stainless buckets where milk is collected.
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Bucket milking system

With reference to milking sheep, there are four main systems of mechanical
milking:

1. The mobile milking buckets which are used in a series of stalls through
which the ewes pass.

2. The parlour system as per which the milking workers stand in a pit between
one or two rows of sheep (single or double parlour). The ewes are restrained
in yokes. There is one milking unit between each pair of sheep. One of each
pair of sheep is first milked; then the unit is switched to the other of the pair.
The milk passes through a pipeline, via a cooler, to a holding tank or churns.
When all the sheep in the row have been milked, the complete line of ewes is
released together. The yokes are fixed and the ewes are only able to enter and
fill the row from one end; a yoke at a time (the “cascade” system).

3. Another parlour system is almost the same as the previous one, except
for the yoke system which is different. The row of yokes moves backwards
and forwards on wheels. They can be occupied by the ewes in any order and
when the yokes are all full, the whole row is moved backwards into the milking
position.
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Milking parlour with moving rows of yokes

The Carousel system

4. A parlour system known as Carousel is a system according to which the
sheep move round on a rotating circular platform and are milked as they move,
on the conveyor belt principle. The worker stands in the center.
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Questions

Why do farmers spend a lot of money and time?

Refer to an important factor for the production of high quality milk.

Why are the milking machines and systems usually made of stainless
steel?

What is the process of milking in the bucket milking system?

Where are the mobile milking buckets placed when they are used for
milking sheep?

How does the milk pass to churns in the parlour system?

What happens after all the sheep in the row have been milked? (Parlour
system)

What is the role of yokes in the “cascade” system?

How are the sheep milked in the Carousel system?

. Exercises

. Find the words in the text meaning the following:

a building to which cows are taken to be milked or in which they live during the coldest
winter months

to draw liquid from

able to move, or be moved quickly and easily

row (of things)

controlled or prevented from doing something or moving

a large container for storing liquid or gas

a large metal container in which milk is stored or carried from the farm
fastened firmly in position

causing to turn round a fixed point

an endless moving belt that carries objects from one place to another

Give the definition of the bold-faced words to complete the
sentences below:

ASTAILIS ..ottt enas
ARFOUGR IS ..ottt
AYOKE IS ..ottt
A MIlK PIPEIINE IS ... s
ALBWE IS ...ttt b bbbttt bbbttt re et be e rns
A COOIBT IS ...ttt ettt e en
ADUCKEL IS ...ttt
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Match the words of the first column with the appropriate words of the
second one.

a. system 1. keep; hold

b. breed 2. method; technique

c. utilization 3. carried; caused (sth) to change position
d. pipe 4. raise; bring up

e. material 5. stuff; matter

f. transferred 6. sentout; passed on (sth)

g. retain 7. tube

h. transmitted 8. use

Rewrite the sentences without changing their meaning.

e.g. Alot of money is spent for the purchase of milking machines.
The MaNUFaCIUrErS .......coi i
The manufactures spend a lot of money for the purchase of milking
machines.

The milk is collected in stainless steel buckets.

TRE FAMMELS ..ottt bbb b
The ewes are restrained in yokes.

The MIIKING WOTKETS ..ot
One of each pair of sheep is first milked.

TRE WOTKETS ...ttt et ne b e
All the sheep in the row have been milked.

TIRE WOTKET ...ttt ettt sttt et et e sbe st e s ebesbeste s eneanens
The yokes are fixed.

THE WOTKEIS ...ttt s et bbb s
They can be occupied by the ewes.

TRE BWES ..ottt b et

Rewrite the process of the parlour system using the following
sequence devices: first, secondly, thirdly, then, after that, finally.

Based on the text, put the (sets of) words below in the correct order
so that they make sense.

stalls / through / pass / of / the ewes / a series

the sheep / between / is / the / there / a pit / of / rows

a cooler / the milk / holding tank / a / through / passes / to

alis/ system/time / the “cascade” / a yoke / at

move / circular platform / as / the sheep / a rotating / are milked / on / they
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Photosynthesis: Storing energy

Photosynthesis
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Like all living beings, the food that plants actually use as a source of energy is
sugar, but unlike other living organisms, plants themselves manufacture their
own sugar through the marvellous process of photosynthesis.

In photosynthesis, light, chlorophyll, energy, carbon dioxide, and water act
together within the plant to produce sugar and release oxygen. Plants harness
the sun’s energy to stimulate this process which will take place only when they
are in the presence of light. What happens, very simply, is this:

Plant leaves draw in carbon dioxide from the atmosphere and roots absorb
water from the soil. The chlorophyll in the leaves and other green tissues
absorbs the light energy and uses it to split the water into hydrogen and
oxygen. The hydrogen and carbon dioxide immediately combine into sugar
and the oxygen is given off into the surrounding atmosphere.

It's worth noting that the oxygen, which in this process frees into the air, makes
up all of the oxygen we breathe. And the role of photosynthesis becomes
even grander if we consider that it not only provides us with oxygen, but —by
converting sunlight into chemical energy— it produces the energy that sustains
all plant and animal life on earth, as well.
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For photosynthesis to occur, a plant’s leaves, stems, and roots must be healthy
and interacting properly in a favourable environment with adequate light,
temperature, and humidity.

The role of photosynthesis, then, is to make food for the plant. When it produces
more than the food the plant can use immediately, the excess is stored for later
use.

A. Questions

How do plants manufacture their own sugar to use it as a source of energy?

What is the process of photosynthesis?

Why does photosynthesis take place only in the presence of light?

What does the chlorophyll in the leaves and other green tissues do during the process
of photosynthesis?

What happens when the hydrogen and carbon dioxide have combined into sugar?
How much of the oxygen we breathe does photosynthesis make up?

Which environmental factors must exist for photosynthesis to occur?

What happens when more food is produced than what the plant can use?

oo bh =
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B. Exercises

1. Find the words in the text meaning the following:

a. Green colouring matter found in all green plants.

b. Achemical element; a gas present in the air, without colour, taste or smell but necessary
for all forms of life on earth.

c. Chemical synthesis brought about by the action of light, particularly the building of
complex plant material from carbon dioxide and water in the presence of chlorophyll.
The gas produced when people or animals breathe out, or when carbon is burnt in air.

e. The capacity for, power used for working (machines, etc.); the force, strength, capacity
(of a person) to do things.

f. Sweet substance obtained from various plants.

g. (Amount of) water vapour contained in the air.
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2. Complete the following table:

verb noun adjective
. living
- stimulate -
presence -
- consider

- . marvellous
- - simple

3. Match the words of column A with their meaning in column B

A B
a. free 1. inhale and exhale
b. marvellous 2. give; offer
c. breathe 3. happen
d. provide 4. wonderful
e. occur 5. release

4. Choose the answer that best completes the following:

1. Plants actually use ..........c.......... as a source of energy.
a. vitamins
b. nutrients
c. sugar
d. fertilizers

2. Inthe process of photosynthesis,

a. light, chlorophyll, energy and water, all act together within the plant to produce sugar
and release oxygen.

b. light, chlorophyll, energy, carbon dioxide and water act together within the plant to
produce sugar and release oxygen.

c. light, chlorophyll and energy act together within the plant to produce sugar and
release oxygen.

d. light, chlorophyll and water act together within the plant to produce the sugar and
release oxygen.
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3. Which elements combine immediately into sugar, so that oxygen is given off into the
atmosphere?
a. Hydrogen and oxygen.
b. Carbon dioxide and oxygen.
¢. Hydrogen and light.
d. Carbon dioxide and hydrogen.

4. Which of the following do you agree with?
a. Through photosynthesis sunlight is converted into chemical energy.
b. The oxygen that the photosynthesis process frees into the air makes up some of the
oxygen we breathe.
c. For photosynthesis to occur, leaves, stems and roots don’t need to be healthy.
d. Temperature, light and humidity are irrelevant factors as far as photosynthesis is
concerned.

5. The role of photosynthesis is
a. to support the plant.
b. to fertilize the soil.
c. tokill the harmful insects.
d. to make food for the plant.

5. Solve the puzzle
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enough for a purpose

more than what is needed

the mixture of gases surrounding the earth

to use a natural force to produce (useful) power

an eatable substance

set free

the mixture of gases which we breathe

(across) the process that keeps plants alive and their leaves green
(down) a connected series of actions, changes, operations, etc.
animal or plant cells that make up a particular organ

do sth; work

the opposite of dark

of great importance

keep a supply for future use

top covering of the earth in which plants grow

air taken into and sent out of the lungs

the name of our planet

connected with, used in, or made by chemistry

®oo0 o

. Say whether the following statements are True or False. If False,
explain why.

Plants themselves, create their own sugar through the process of photosynthesis.
Plant leaves draw in carbon dioxide from the soil.

The chlorophyll in the leaves absorbs the light energy.

Photosynthesis provides us with hydrogen.

Through the photosynthesis process the sunlight is converted into chemical energy.
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Greenhouses

PART A

Materials and equipment necessary for their construction

Greenhouses meet all modern cultivation requirements. A greenhouse is
a covered and enclosed space which is built to protect the crops and the
gardening plants from the winter cold. Greenhouses consist of a peripheral
basic wall on which an iron or wooden glass frame is based.

Every greenhouse should preserve the appropriate degree of temperature and
humidity. That is why it is equipped with a heating system, thermometers which
inform of the abrupt changes of temperature, run off basins for the moisture
and a reliable hydrometer.
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Glass, fiber glass or plastic material —depending on the climatic conditions—
are among the most widespread materials used for the construction of the
peripheral wall. Single or double glass, mounted with rubber strips, provides
optimal daylight transmission. An alternative of fibre glass is also possible.
The construction requires minimal maintenance. Optimal climate control is
achieved automatically by an efficient system of ventilation, space heaters
and evaporative cooling methods. Large exhaust fans and cooling corridors
form the basis of the ventilation system. Various types and capacities of space
heaters are suitable for partial and total house heating. A central switch panel
coordinates ventilation and heating, ensuring an even temperature throughout
the greenhouse.

A. Questions

1. What is a greenhouse?

2. What do greenhouses consist of?

What are greenhouses equipped with, so that they can preserve the appropriate degree
of temperature and moisture?

Which material provides the best daylight transmission?

How is an optimal climate control achieved?

Which devices form the basis for the ventilation system?

Why must ventilation and heating be coordinated?

d
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B. Exercise

Say whether the following statements are True or False. If False, explain
why.

Greenhouses meet all modern cultivation requirements.

A greenhouse is an open space.

Greenhouses should preserve the appropriate degree of temperature and humidity.
A construction of fiber glass requires repeated maintenance.

Only one type of space heaters is suitable for partial and total house heating.

® o0 oo
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PART B

Types of greenhouses

Greenhouses are classified by the temperature needed for the growth of the
plants that are to be cultivated. That's why farmers have to choose among
greenhouses of low temperature, mild temperature and tropical temperature.
Greenhouses of low temperature: They serve for the growth of plants which
must be protected from frost (e.g. chrysanthemum) or from excessive heat
(e.g. cyclamen).

Greenhouses of mild temperature: The temperature must be proper for the
subtropical plants of Australia and southern China (e.g. anthurium, begonia,
ficus, kentia).

Greenhouses of tropical temperature: The temperature may reach 30°C, but it
must not fall below 15°C. Therefore, strong thermal units are necessary. Plants
grown in these greenhouses also need a lot of water for the maintenance of
the atmospheric humidity. They are usually tropical plants such as orchids,
crotons and dracaenae.

Reproduction greenhouses are the ones which avoid the loss of heat. They
are usually equipped with mould or sand and are covered with glass or plastic
frames for the growth of transplants in a sheltered area.

The greenhouses’ dimensions, installations, irrigation and ventilation systems
usually differ. If they are properly chosen, as the case may be, experiments have
proved that cultivation of different plants is more successful and productive
in greenhouses than cultivation by means of conventional methods (open-air
gardens, fields etc.). Production can usually be three times higher.

It's worth noting that, all the year round, people can enjoy a great variety of food
—mainly consisting of vegetables and fruit— which they couldn’t enjoy before the
greenhouses’ establishment. In our country, for example, bananas, tomatoes,
cucumbers, eggplants, marrows, lettuces and artichokes are cultivated in the
appropriate temperature of a greenhouse throughout the year, while some
decades ago they were seasonal vegetables.

A. Questions

1. How are greenhouses classified?
2. What do greenhouses of low temperature serve for?
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What do plants grown in greenhouses of tropical temperature need a lot of water for?
What are reproduction greenhouses usually equipped and covered with?
Refer to the crops mentioned in the text which are cultivated in our country.

B. Exercises

1.
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Which of the words in the texts (parts A and B) mean the following?

demands; needs

shut on all sides

agricultural plants; yearly or seasonal produce of a grain, fruit etc.
perimetric

framed

perfect

is accomplished

effective

categorized in groups / types
more than normal

suitable; appropriate

of heat

. degree of moisture in the air

supplied with what is needed
range
periods of ten years

Find the words, in both texts, which best replace the underlined parts
in the following sentences.

Greenhouses satisfy the requirements of modern cultivation.

Their construction needs the smallest maintenance.

The best climate control is achieved by an efficient system of ventilation.

A central switch panel makes ventilation and heating work effectively together.

That's why agriculturists have to choose among greenhouses of different temperatures.
They are used for plants which must be kept safe from frost.
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Which verbs correspond to the following nouns?

change
cultivation
requirement e
transmission e
construction L
maintenance
CONMrOl
ventilation L
heater
INCIEASE e

T Se@me o0 T

4. Complete the blanks in the 2nd list below:

verb noun
a. meet
b. cover
C. proteCt
d. provide =
e. achieve
f. evaporate
G- PrESEIVE e
h.  equip e,
i inform e
jooomoisten s
k. classify
l coordinate e
m. establish
N GIOW e
0. 10SEe
P- reproduce e
g. differ
r. install e,
s. mrigate
. enclose e
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Put the (sets of) words in the correct order so as to make meaningful
sentences.

humidity / should preserve / of temperature / degree / and / every greenhouse / the
appropriate

thermometers / the abrupt / inform of / in greenhouses / of temperature / changes
strong / for greenhouses / temperature / of tropical / thermal units / are necessary
dimensions / usually differ / installations / the greenhouses’ / ventilation / and / systems
[ irrigation

successful / cultivation / usually proves / and productive / in greenhouses / to be

Fill in the blanks with the proper form of the verbs in the parentheses.
Example: Greenhouses (meet) all modern cultivation requirements.
Answer: Greenhouses meet all modern cultivation requirements.

Glass, which
transmission.
The best climate control
A central switch panel
All greenhouses should
humidity.

Greenhouses (classify) by the kind of the (cultivate) plants.
Greenhouses of low temperature serve for the growth of plants which must
(protect) from frost or from excessive heat.

In greenhouses of tropical temperature, the temperature may

(mount) with rubber strips, (provide) perfect daylight

(achieve) by an efficient system of ventilation.
(coordinate) ventilation and heating.
(preserve) an appropriate degree of temperature and

(reach) 30°C.
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Cooperatives - What are they?

Agricultural cooperation implies the voluntary joining together of physical,
financial, and human resources. In this way, it is possible and easier to market
farm products, obtain supplies, and ensure many needed farm services. The
underlying principles that distinguish cooperatives from other types of free
enterprise businesses are:

1. Democratic control by members.

2. Payment for capital — limited to a conservative rate.

3. Savings —distributed in direct proportion to the patronage of each member.

The desired result of formal cooperation is to bring the benefits of permanent

and efficient business organization to farmers. This is achieved through the

following aims and activities of cooperatives:

1. A cooperative business tries to render the greatest possible service to its
members.

2. |t sells on account of its members —under their or its own name- their
products.

3. It sets at the disposal of its members technical means for the conditioning
and the commercialization of the products.
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It rationalizes the various work systems, the cure and the presentation of
the products.

It makes research and studies concerning both the production and the
marketing.

It accepts the rules for the commercialization which improve the quality of
the products.

It buys all the materials and equipment which are necessary for the
production.

It makes studies and plans for the installations.

To sum up, the chief aim of farmer cooperatives is to help their members
promote their own economic well-being, by marketing farm products and
obtaining the needed goods and services effectively. A cooperative buys and
sells in order to help its members —as producers— increase their individual
earnings.

A. Questions

1.
2,

What does the term “agricultural cooperation” imply?

What are the principles that distinguish cooperatives from other types of free enterprise
businesses?

In your opinion, which activities of the cooperatives are of primary importance?

Do you think that farmer cooperatives greatly help with the development of farming and
agriculture?

What are the benefits of the individual farmers who are members of a cooperative?
(Give your answer based on the text and on your own experience).

Exercises

Match the words in the 1st column with their meaning in the 2nd
column.

a. enterprise 1. farm owned and controlled by the people who work in it
b. render 2. obtain

c. commercialization 3. the way of arranging and carrying on business

d. rationalize 4. divide among several or many

e. cure 5. give

f. earnings 6. the act of making sth a matter of profit

g. cooperative 7. make a method or system more modern and sensible
h. (to) market and less wasteful

i. distribute 8. the act of removing sth bad

j- get 9. offer for sale

10. money made by a company; profits
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Complete the following table.

verb noun adjective
a. cooperate I I
b. market . .
c. conserve -
d. production -
e. commercialization
f. . presentable
g. acceptable
h. necessity
i. - qualified
j- - effective

Complete the blanks with the proper form of the words deriving from
the ones in capitals at the end of each sentence.

cooperatives market farm products. AGRICULTURE

The desired result of formal is to bring the benefits of permanent and efficient
business to farmers. COOPERATE, ORGANIZE

A cooperative sells on account of its members their
It rationalizes the of the products. PRESENT

It buys the necessary for the production. EQUIP

. PRODUCE

Drawing information from the text, fill in the blanks to complete the
sentences.

Agricultural cooperation implies ................ and human resources.

The democratic control by members is one of the ................. .

Savings ..o in direct proportion to the ................. member.

The cooperative sets at the ................ technical means for the ................. of the
products.

It makes research and studies concerning ................. :

True of False? If false, explain why.

Through cooperatives the benefits of permanent and efficient business organization are
brought to farmers.
Each member is awarded according to his participation.



c. Products are sold on account of the manager of the cooperative.

d. The cooperatives borrow the equipment and materials which are necessary for the
production.

e. Members are helped to increase their individual income.

f.  No studies on the marketing and the production are made.

6. Fill in the blanks with the right form of the verbs in brackets.

a. The aims of modern cooperation recently

farmers.
b. If a cooperative business did not make research and studies concerning marketing,
there (not be) any progress.

c. Ifyouwantto be a member of a cooperative you (have) to follow its principles.
d. [fthere (not be) a democratic control by its members, the cooperative business
would not have achieved its purpose.

e. The chief aim of farmer cooperatives is
(promote) their own economic well-being.
f.  All savings (distribute) in direct proportion to the patronage of each member.

(change) for the benefit of the

(help) their members

7. Speaking

Look through the eight aims and activities of cooperatives and connect the subsequent
information with the earlier information provided. Use the connectors first of all, second(ly),
third(ly), then, in addition (to this), also, furthermore, finally.

Start like this:
First of all, a cooperative business tries to render the greatest possible service to its members.
Secondly, it sells on account of its members —under their or its own name- their products...
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Farm management

The modern farmer needs far more than the traditional agricultural skills.

1. He must exercise good judgement when he selects and buys equipment,
so as not to enlarge his overhead costs.

2. He may find it wiser to rent certain machines than to invest heavily in one
that he will use for only a few days a year.

3. He must know how and when to borrow money, as he will need credit at
times.

4. He must watch the market prices to know when to sell to his best advantage.

5. He must be aware of new fertilizers, chemicals and techniques, and he
must learn how to apply them without needless expense or waste.

6. He must keep his costly machinery in good working order.

7. He must keep complete records of his income and outgo, not simply to
report his income tax properly, but also to aid himself to make decisions
upon improving his operations.
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8. He must keep in mind the farmer’s formula for success: “Volume times
price minus costs equals profit”.

All'in all, farming demands greater and more versatile managerial skills than
almost any other business of comparable size.

Preparing charts and checking up on vital signs

A farmer should keep and consider three prime charts in order to achieve the

goals he has set for his business:

1. Abalance sheet, which lists all of his assets, liabilities, and net worth.

2. An earnings statement, which shows how he has progressed financially
during the year.

3. Acash flow chart, which keeps a track of all cash that comes in and goes
out of his business during a time period. The time periods can be daily,
weekly, monthly and/or yearly.

Some vital signs which must also be checked are:

Profitability, which has to do with the amount of money a farmer made the
previous year.

Liquidity, which ties into cash flow and has to do with his ability to pay his family
living expenses, cash operating expenses and debt service commitments in a

timely fashion.
Solvency, which has to do with his financial strength to last out a decade.

A. Questions

Why must the modern farmer exercise good judgement when he buys equipment?
Why must he know the time he can borrow money?
Why must he watch the market prices?
What should he be aware of?
What must he keep in good working order and why?
How can he improve his operations?
What's the conclusion drawn from the principles mentioned in the text?
Which are the three prime charts a farmer should keep and consider in order to achieve
the goals he has set for his business?
9. What does the “balance sheet” list?
10. What does the “earnings statement” show?
11.  What do we mean by the term “cash flow chart"?
12. Explain the meaning of the terms profitability, liquidity and solvency.

O Nk WD
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. Exercises

Find the words in the text meaning the following:

have; practise

money spent regularly to keep a business running

use (money) to make more money out of something that will increase in value

a system of buying goods or services when they are wanted, and paying for them later
amount of money that is spent

a sum of money paid, in accordance with the law, to the government according to income,
property, goods bought, etc.

all things owned by a person or business and having some money value, esp. if they can
be used to pay debts, produce goods, or in some way help the business to make a profit
the debts owed by a business to its creditors and to its owner(s)

the difference between total assets and total liabilities, representing the capital owned by
a business

Based on the text fill in the blanks with the appropriate words.

The modern farmer needs far more than the traditional agricultural
Sometimes, it's better for a farmer to certain machines instead of buying one
which he will use for only a short time.

He must know when to borrow money, because he may need
He must know all about the new chemicals and techniques.
He must keep complete of his income and outgo.

Modern farming greater and more versatile managerial skills.

at times.

Fill in the blanks with the person who deals with the following:

farms
management
credits
market s
investments
operations

Say whether the following statements are True or False. If False,
explain why.

The modern farmer may find it wiser to rent certain machines than to buy them.
The modem farmer shouldn’t be aware of new fertilizers and chemicals.
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He must keep complete records of his income and outgo.

He should keep his expensive machines in a good working order.

Farming today does not demand any special managerial skills.

Abalance sheet lists all of the farmer’s assets, liabilities and net worth.
Profitability has to do with the amount of money a farmer spent the previous year.
An earnings statement shows the farmer’s financial progress during the year.

You’re an expert on farm management. Advise a farmer on how he can
improve his farm and make a better profit.

Make suggestions starting like this:
a.  Whydon't you...

b. You had better...

c. Isuggestyou (should)...

d. Wouldn'tit be a good idea to...

Match the two parts of the conditional sentences.

Part A

If he watches the market prices,

If he watched the market prices,

If he had watched the market prices,

Part B

he would know when to sell to his best advantage. (But unfortunately, he doesn’t watch
the market prices.)

he will know when to sell to his best advantage.

he would have known when to sell to his best advantage. (But unfortunately, he didn’t
watch the market prices.)

Rewrite the sentences using the new prompts.

The modern farmer may have to rent certain machines.

Certain machines ........c.ccccoeevvvrerenen.

Sometimes he borrows money.

Sometimes money .........cccoceeeeeeeenne

The farmer must keep his machinery in good working order.

The farmer’s machinery .........c.cccccoeevvnne.

The farmer should make useful decisions upon improving his operations.
Useful decisions ........cccoovvveeeerennne

Modern farming demands versatile managerial skills.

Versatile managerial skills ...........c.ccccovrvrinennns

1M
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Your earnings statement shows your financial progress.
Your financial progress ..........c.ccceeeevrvnnnnn.

Rewrite the sentences using «so as to» and «so that» as in the
example.

Example

He must run through the financial analysis to find out whether his business is on course
towards his goals.

He must run through the financial analysis so as to find out whether his business is on
course towards his goals.

He must run through the financial analysis so that he can / will find out whether his
business is on course towards his goals.

He must know how and when to borrow money to avoid throwing his money about.

He must judge carefully when he selects and buys equipment to minimize the danger
of overhead costs.

He must watch his markets to know when to sell to his best advantage.

He must know how to apply fertilizers and chemicals to avoid needless expense or
waste.

He needs far more than the traditional agricultural skills to have better results.

He often takes care of his costly machinery to keep it in good working order.



Part two

Elements of metallurgy and
mining
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Part 2

contributing
to the
exploration
of an area
for mineral
deposits

their use~
Describing techniques

Acquiring vocabulary

Dealing with prepositions

Unit Skills/Functions Structures/Activities
1. Rock Reading: Giving information~ * Answering questions
formation categorizing in types
and and groups~Describing
classification features
Acquiring vocabulary » Completing sentences with
suitable words
« Identifying words with their
definitions
* Matching synonyms
* Forming opposite meanings
by adding prefixes
Understanding and using the * Forming sentences by
language for the metallurgical putting words / phrases in
specialization their correct order, drawing
information from the text
Emphasizing facts » Turning active into passive
voice
2. Sciences, Reading: Understanding terms~ * Answering questions
techniques Identifying sciences~ » Guessing what term a
and devices Describing devices and description refers to

« Identifying words with their
definition

» Forming derivatives (nouns,
adjectives)

* Replacing words in
sentences with their
synonyms

» Completing blanks with
prepositions
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Unit Skills/Functions Structures/Activities
3. Minerals- Reading: Describing features and | ¢ Answering questions
Metals- properties » Completing blanks with
Metals’ metals’ properties
physical
properties Acquiring vocabulary » Forming derivatives (nouns,
adjectives)
» Choosing appropriate verbs
to form meaningful sentences
Stating similarities and » Completing blanks in
differences sentences by identifying
metals’ properties
Making comparisons » Forming sentences by
comparing metals’ properties
4. Metallurgy - Reading: Describing processes » Answering questions
Methods of » Forming paragraphs by

ore dressing

Acquiring vocabulary

Emphasizing facts, places, and
items

putting sentences in their
correct order

Identifying words with their
definitions

Completing a table with
derivatives

Forming meaningful phrases
Completing sentences with
the suitable words

Turning from active to
passive voice and vice versa

5. Metallurgy -
Methods of
removing
additional
gangue
and making
alloys

Reading: Describing processes
and techniques

Acquiring vocabulary

Dealing with prepositions

Answering questions
Identifying True-False
statements

Forming paragraphs by
putting sentences in their
correct order

Identifying words with their
definitions

Forming meaningful
expressions

Forming derivatives (nouns)

Completing blanks
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Unit

Skills/Functions

Structures/Activities

Confirming statements

Expressing purpose

Adding question tags

Joining sentences with “so
that”

6. Some hints on
surface and
underground
mining:

a. Surface
mining

b. Underground
mining

Reading: Describing facts~
Describing types of
mining~Describing
uses of equipment

Acquiring vocabulary

Speaking and writing

Referring to people and
items~Explaining the reason~
Describing simultaneous acts
and purposes

Answering questions
Identifying True-False
statements

Joining parts of sentences

Forming derivatives (verbs,
nouns, adjectives)
Classifying items

Agreeing or disagreeing on
the meaning of words

Completing a guided
dialogue

Rewriting 2 sentences

in one, using connectors
(which, while, because, that,
who, not only... but)

7. Metallurgy
of iron -
Steelmaking

Reading: Describing processes,
facts, techniques and
methods~Identifying
features~Describing
items

Acquiring vocabulary

Answering questions
Identifying True-False
statements

Completing sentences with
suitable words

Matching synonyms
Forming derivatives (nouns)
Replacing Greek words in a
text

8. Metallurgy of
aluminum

Reading: Describing
characteristics, uses
and applications

Acquiring vocabulary

Answering questions
Agreeing or disagreeing on
information provided in the
text

Matching halves to form
sentences

Identifying words with their
definitions

Giving opposites

Forming derivatives
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Unit

Skills/Functions

Structures/Activities

Confirming information

» Adding question tags

9. Metals: Their
conductivity
and their
chemical
properties

Reading: Describing properties
and features~
Describing chemical
reactions

Acquiring vocabulary

Comparing facts

» Answering questions

» Agreeing / disagreeing on
information provided in the
text

» Completing sentence blanks

* Matching synonyms

* |dentifying words with their
meaning

» Forming derivatives (nouns)

» Completing sentences with
comparative forms

10. Castings and
heat treatment
of metals

Reading: Describing properties
and uses~Referring
to the metal working
process

Acquiring Vocabulary

Identifying materials

» Answering questions
* Identifying processes by
ticking columns

* Identifying words with their
definitions

» Completing sentences
choosing the appropriate
word

» Matching items with the
material they are made of

11. Working with
metal - Bench
and sheet
metal tools

Reading: Describing processes~
Describing tools’
uses and functions~
Identifying tools with
their pictures

Acquiring vocabulary

» Giving the Greek equivalent
of the English term

« Classifying tools according
to their use

« Ticking columns to indicate
tools’ uses

« Combining parts to make
meaningful sentences

« Labelling pictures
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Unit Skills/Functions Structures/Activities

12. Methods Reading: Describing methods/ * ldentifying pictures with
of joining tasks, processes and methods
pieces of techniques~Describing » Matching processes with
metal items and tools techniques
» Matching methods with
devices
» Matching questions with
answers
» Matching equipment with
techniques
* ldentifying techniques with
devices

» Matching parts of sentences

Acquiring vocabulary + Completing sentences with
suitable words

* ldentifying words with their
definitions

» Matching words to form
meaningful phrases

» Forming derivatives

» Solving a puzzle

Writing » Writing a guided paragraph
13. Atoms - Reading: Defining chemical * Answering questions
molecules properties and features | ¢ Identifying True-False
and their statements
compounds » Completing sentences
Acquiring vocabulary * |dentifying words with their
definitions

» Forming derivatives (adj.)
 Substituting Greek terms
with their English equivalent
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Unit

Skills/Functions

Structures/Activities

14. Earthquakes

Reading: Describing features
and processes-
Expressing cause
and result

Acquiring vocabulary

Dealing with prepositions

Revising verb tenses

Emphasizing processes,
results and events

Answering questions

Identifying words with their
definitions
Matching opposites

Completing sentences

Rewriting a sentence in different
tenses

Turning from active to passive
and vice-versa
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Rock formation and classification

The composition of the earth surface includes an unlimited variety of rocks;
hard, soft, heavy, light, coarse-grained and fine-grained rocks. There are
rocks of all colours, shapes and sizes. All these make rock division into
categories difficult, because their distinction is not always completely evident
in nature. Rocks could be classified on the basis of their origin but this is
not always feasible, as we do not always know how some rocks have been
originally formed. They could also be classified according to the types and
the amount of mineral deposits rocks are composed of. Nevertheless, this
classification is not always accurate because rocks of widely different origins
and structures have the same mineral composition. Furthermore, rocks could
be classified in accordance with their chemical composition, but in this case
—as in the previously mentioned one— we would categorize rocks of evidently
different types into the same group. The fact that chemical compositions need
laboratory analysis makes rock categorization more complicated. To sum up,
a classification based on rocks’ origin, composition and structure at the same
time, is difficult to be carried out.

To most geologists, rocks are divided into three groups according to their

formation:

a. Igneous or primary rocks. These rocks were formed from the very hot
molten material (magma) beneath or within the earth’s crust. When this
molten fluid material issues from a volcano (lava) it solidifies after becoming
cool and forms the volcanic rocks. When the molten material becomes cool
within the earth, it forms the plutonic rocks. Both volcanic and plutonic rocks
belong to the group of igneous rocks. An example of such rocks are granite
(coarse crystals) and basalt (fine crystals).

b. Sedimentary or transported rocks. These rocks were formed from
weathering materials (e.g. sand, clay, silt, etc.) which had been carried and
deposited by wind, water or glaciers. In the course of time, these materials,
deposited in layers, cemented together and formed new rocks such as
sandstones, clays and shales. Some rocks of organic origin (such as chalk,
coal, etc.) and most of the surface rocks belong to this group.
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Metamorphic rocks. These rocks were formed after the igneous or
sedimentary rocks had changed or metamorphosed by heat and pressure,
deep under the earth’s surface. Heat and pressure caused the original
rocks’ melting and then the molten material solidified again, forming the
metamorphic rocks. Some rocks belonging to this group are limestones,
marbles and slates (from shales).

. Questions

Refer to some varieties of rocks which compose the earth’s surface.

Why is the division of rocks into categories difficult?

According to which factors could rocks be classified?

Name the three groups into which rocks are divided, according to most geologists.
What were igneous rocks formed from?

How are the volcanic rocks formed?

How were the sedimentary rocks formed?

Which forces under the earth’s surface have changed the igneous or sedimentary rocks
into metamorphic ones?

. Exercises

. Which of the words in the text mean the following?

material made up of various substances

stones which form the major part of the earth’s crust

divisions, in a system of classification, of objects into groups according to their nature
the first existence of something

relating to (the applications of) chemistry

a place equipped and used for experimental study, research, analysis and testing in any
branch of science

a specialist in geology

a mountain with a large opening (crater) through which lava, steam, gases or ashes from
the depth of the earth are erupted at the surface

a mass of ice which moves very slowly down a high mountain valley

a fine-grained sedimentary rock easily splitting into thin plates or layers



2. Match the words of column A with the words of column B.

1

A B

a. unlimited 1. obvious

b. variety 2. kind

c. evident 3. initial

d. feasible 4. limitless

e. accurate 5. altered

f. type 6. below; under
g. beneath 7. range

h. changed 8. exact

i. original 9. make; shape
j- form 10. possible

Fill in the blanks in the 1st list below.

verb noun

composition
variety
division
shape

origin

deposit
classification
structure
group
analysis
categorization
formation
metamorphosis
heat

pressure

o3 g3~—FTTS@mea0DTe

Add the prefixes de-, un-, in—, to form opposite meanings to the
following:

limited
complete
composed
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accurate
form s
OrganiC e
changed
natural

Based on the text put the (sets of) words below in the correct order,
so that they make sense.

Example: were | do / how | not / we / rocks | know | some / always |
formed
Answer: We do not always know how some rocks were formed.

mineral composition / rocks / according to / their / be classified / could

needs / chemical composition / laboratory / analysis

divide / most geologists / three groups / rocks / into / their formation / according to

are / formed / crystal rocks / cools / if lava / rapidly

transported rocks / by wind, water / were / formed / or glaciers / from weathering / material
/ deposited / and / carried

some rocks / such as / coal / or / chalk / sedimentary rocks / belong to / origin / organic / of
sedimentary / of the rocks / most / of the earth / surface / on the / are

come from / metamorphic rocks / igneous / or sedimentary / rocks

Using the prompts given, rewrite the sentences without changing
their meaning.

Example: Alarge variety of rocks covers the earth surface. (active)
Answer: The earth surface is covered by a large variety of rocks.
(passive)

We can classify rocks on the basis of their origin.

ROCKS .ottt ettt ettt e bt se b e rere e
They would categorize rocks of evidently different types into the same group.

Rocks of evidently different types...........cceiiirriiccc e
We need a laboratory analysis to know the rocks’ chemical composition.

A 1aboratory @NAIYSIS .......coviveiieiiiee e e
Geologists divide rocks into three groups according to their formation.

A deep layer of volcanic ash buried the city of Pompeii on August 24th, 79 A.D.
The City Of POMPEIi.....coiiiiiiicicciii et
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The crater of the long inactive volcano of Vesuvius had let out a deadly layer of gas and
ash.

Adeadly layer of gas and ash ..........cccccoeiiiiiiicicici e
. Heat and pressure under the earth’s surface have changed the igneous or sedimentary
rocks into metamorphic rocks.

The igneous or SEdiMENtary rOCKS ..o

. Based on the text, fill in the blanks below:

The of the earth surface includes a great variety of
Rock division into is difficult.

Rocks could be classified on the of their origin.
Chemical compositions need analysis.

Geologists divide rocks into three groups
Volcanic and plutonic rocks belong to the group of

to their

rocks.
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Sciences, techniques and devices contributing
to the exploration of an area for mineral
deposits

With reference to mining, exploring or prospecting is the process of searching
an area for mineral deposits. The sciences that contribute to the search for
minerals are geology, geophysics, geochemistry and paleontology.

Geology is the science dealing with the study of the earth’s crust or surface and
the materials in it. Geology particularly deals with the dynamics and physical
history of the earth and the rocks which it is composed of, as well as with
the physical, chemical and biological changes that earth has undergone or is
undergoing. This proves that this science plays an important role in the search
for valuable mineral deposits. Geophysics combines geology and physics.
As it includes dealing with the physics of the earth and its atmosphere as well
as dealing with oceanography, seismology, volcanology and geomagnetism,
this scientific discipline contributes to the techniques used in prospecting for
mineral deposits. Geochemistry applies chemistry to the study of the earth’s
features and, as it deals with the chemical changes in the composition of the
earth, it can determine the geological and chemical characteristics or features
of any area to be explored. Paleontology also contributes to the exploration
for mineral deposits, as it can detect evidence of the presence of fossil fuels,
such as coal, natural gas and petroleum which are formed from organisms that
lived millions of years ago.

The first step for exploring or prospecting the earth for mineral deposits is a
geological survey of the surface of the area which is going to be explored.
After that, studies must be attempted for the processing of the findings in the
subsurface. Geophysical and geochemical techniques are used to track down
samples of minerals in the explored area and to determine the extent of the
mineral deposits.

All the above processes require some necessary techniques. One of the
most important geophysical techniques is the core drilling. It is carried out
with a hollow cylinder through subsurface layers to obtain samples of rocks
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(cores). Geochemists analyze mineral samples, so that they can determine
their elements.

Some of the devices used for finding out what lies beneath the crust of the
earth are:

*The gravimeter which measures the earth’s gravity; e.g. stone has a smaller
gravitational pull than granite.

*The Geiger counter which examines carefully the presence of radioactive
substances.

*The seismograph which records the period, magnitude and direction of earth
tremors. The waves recorded on a seismograph show the densities of the
various rock strata.

*The magnetometer which measures the strength of the earth’s magnetic
field. The densities of different rocks beneath the soil indicate the changes in
magnetism that can be shown by this meter.

Mineral wealth also lies under the seas, especially where the layers of the earth
come together. The most extensive underwater mining is for tin and oil which
has proved to be profitable. Experts decide on the commercial importance of
the deposits after the data have been run through a computer. In this way, the
deposit is analyzed and it is shown whether it is rich enough or not.

A. Questions

1. What is the search for mineral deposits called?
2. Which sciences contribute to the search for mineral deposits?
3. Which science deals with the study of the earth’s crust or surface and the materials in
it?
Why does geology play an important role in the search for mineral deposits?
Which sciences does geophysics combine?
What does geochemistry deal with?
Why does paleontology contribute to the exploration for mineral deposits?
Which fossil fuels formed from organisms which lived millions of years ago are
mentioned in the text?
9. What is the first step for exploring the earth for mineral deposits?
10. Which techniques are used to track down samples of minerals in an explored area?
11. How is the core drilling technique carried out?
12. Why do geochemists analyze mineral samples?
13. Which are some of the devices used for finding out what lies beneath the crust of the
earth?
14. What does the seismograph record and why is this important?
15. Does mineral wealth lie only under the earth?

© N~
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Exercises

. Which of the words in the text mean the following?

the exploration of an area for minerals, oil, gold, etc.

the scientific study of matter and energy

the hard outer covering of the earth

a mineral oil obtained from below the surface of the earth and used to produce petrol,
paraphin and various chemical substances

detailed inspection showing the general condition of (an area, sth, etc.)

having to do with the study of the chemical composition and changes in the crust of the
earth

to find something by searching

central parts of rock masses removed by boring

abundance of something

layers of rocks composed of one material lying between rock beds of other materials

Can you guess what the following descriptions refer to?

Example: It's the scientific study of the ocean.
Answer: Do you mean the oceanography?

It's the science of volcanic phenomena.

It's an instrument used for comparing the strengths of magnetic field and magnetic
moments.



3.

—ET T S@ oo T

Complete the table below.

noun (science) noun (scientist) adjective
I I physical
I I chemical
- - biological
- I geological
- geochemist -
geophysics . .
paleontology . .
I seismologist I

Form the nouns deriving from the following verbs:
[Remember that some nouns have the same formation as their corresponding verbs,
e.g. search (v.) — search (n.)]

deposit
demand
Know
COMPOSE e
change s
study
attempt
FEQUINE s
analyze
MEASUME s
record
indicate

Replace the bold-faced words of the following sentences with words
or phrases found in the text, so that the meaning of the sentences
remains unchanged.

Example: The search for mineral deposits requires knowledge of geology.
Answer: The search for mineral deposits demands knowledge of geology.

Geology is concerned with the dynamics and physical history of the earth and its rocks.
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b. The first move for exploring the earth for mineral deposits is a geological survey.
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Special methods are used to find (by searching) samples of minerals in the explored
area.

Geochemists analyze mineral samples, so that they can find out precisely their
elements.

Certain devices are used to discover what lies underneath the crust of the earth.
Specialists decide on the commercial importance of the deposits after the stored
information has been run through a computer.

Fill in the missing prepositions.

The search
Geochemistry deals
crust.

Geochemical techniques are used to track
area.

Core drilling is carried with a hollow cylinder.

Some devices are used for finding what lies under the surface of the earth.
The waves recorded a seismograph show the densities of the various rock
layers.

Scientists decide the commercial importance of the deposits.

The data concerning the mineral deposits are usually run a computer.

mineral deposits needs knowledge of geology.
the chemical composition of the matter in the earth’s

samples of minerals in the explored




Minerals
Metals
Metals’ physical properties

Minerals and metals are among the most important materials found in nature,
that are utilized to enable us dominate over our environment.

Minerals are inorganic substances usually in the form of crystals from which
metals are extracted. They have a relatively definite chemical composition and
physical characteristics. Stones, rocks and grains of sand are also classified as
minerals. Sometimes, coal belongs to the same classification, although in its
rocklike form it’s originally organic, because it comes from decayed vegetable
matter which, over millions of years, has solidified under pressure and heat.

Metals are chemical elements which are extracted from chemical compounds
in minerals called ores, and have similar properties.

* They are usually shiny and are characterized by a silvery white luster when
they are polished. They absorb and emit light of all frequencies in the visible
range.

* They are ductile; that is to say, they have the capability of being pulled out
into rods and wire. They do not break and they retain their new shape. One of
the most ductile metals is copper. Tin and aluminium are also very ductile.

* They are malleable; that is, they can be hammered or rolled into thin sheets
and foils, as a malleable material does not break easily under pressure. Gold
is extremely malleable and copper as well as lead are malleable, too.

*  Some of them are elastic. An elastic material stretches easily under stress.
However, when the stress is removed, it does not retain its new shape but it
regains its original one. Among metals, some alloys of steel are quite elastic.
* Metals are also durable. A durable material resists corrosion; it is corrosion
resistant. Among metals, chromium and platinum are extremely durable. Gold
and aluminium are quite durable.
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A. Questions

What kind of substances are minerals?

What kind of composition do they have?

Which solid mineral materials that are not metals are also classified as minerals?
Which material belongs to minerals, although in its rocklike form it's originally organic?
What are the chemical compounds in minerals, from which metals are extracted, called?
Refer to the five similar properties of metals, mentioned in the text.

o gk owbd-=
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B. Exercises
1. Fill in the blanks in the following table.

noun adjective
a. | importance | s
nature |
S environmental
d. | chemistry |
e. | classification | .
foo] original
g. | similarity |
h. | shine | (i

=h
=
@D
o)
c
@D
>
=

. | elasticity | e
m. | durability |
N o, corrosive

2. Write the properties of the following metals as presented in the
above text.

Metals Properties

Copper
Tin

Gold
Chromium
Aluminium
Steel
Lead
Platinum

3. Complete the blanks at the end of the sentences by identifying metal
properties with their definition.

a. The ability to return to the original shape after deformation: ...........c.c.cccee..e.
b. The ability to resist surface abrasion or penetration: ...............c.........
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c.
d.

4,
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The ability to be shaped by rolling out or hammering when cold: .............cccooveee.
The ability to change shape or be drawn into wires without breaking: ..............cccc.c.....

Complete the paragraph below which states the similarities and
differences between a malleable and a ductile metal.

Both a malleable and a ductile metalcan _ (a). In a malleable material
the change of the shape canbemadeby __ (b) it, whereas in a ductile by

(c) it. Amalleable materialcanbe — (d) thin sheets, while a
ductleonecanbe __ (e).

Choose the appropriate verbs or phrases from the tables below to
make meaningful sentences.

broken

hammered

drawn into wires
pressed

A malleable metal can be mined rolled into sheets
pushed

beaten

shaped

formed

stretched

broken
hammered

drawn into sheets
pulled into wires
formed into wires
formed into rolls
drawn into wires

A ductile metal can be




6. The table below indicates to what degree each of the metals has
certain properties.

Metals Malleability Ductility Durability
lead 3 1 2
chromium 2 2 4
zinc 3 2 3
castiron - - 1
nickel 2 3 2
brass 2 2 3
steel 2 1 1
bronze 2 2 4
tin 3 3 3

Note: 1 not very, 2 quite, 3 very, 4 extremely, — not at all

Now use the table to quote the above mentioned metals’ properties as in the examples.

+ Lead is not very ductile.

* Itis more ductile than cast iron.

+ Zinc is more malleable than chromium.
+ Brass is quite ductile.

* Nickel is less durable than brass.
* Nickel is not so durable as brass.
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Metallurgy - Methods of ore dressing

Metallurgy is the science and the techniques used to remove metals from
their ores. The branch of metallurgy that includes separating valuable metals
from worthless ores, after they have been mined, is known as process
metallurgy. Metallurgy also includes purifying metals and forming alloys. A lot
of techniques are used to purify metals which are extracted from their ores and
are to be collected. That's why process metallurgy is also known as extractive
metallurgy.

Metallurgical processes may be divided into three principal stages:

1. Preliminary treatment, in which some impurities are removed and the
desired component of the ore is concentrated. 2. Reduction, in which ore
minerals are converted to a metallic state by driving off nonmetallic elements.
3. Refining, in which the metal is purified and, in some cases, substances are
added to give the desired properties to the final product.

The treatment of ores often begins at the mine with ore dressing (or
concentration as it is called) to concentrate the ore. In a great number
of mined ores, only a small amount of the desired metal is contained. For
example, less than 1% copper is contained in copper ores. Nevertheless, this
percentage can reach the amount of 30%. Through concentration method,
the ore is crushed into small particles. After that, flowing water is used to wash
and separate heavy from light particles.

Another method of ore dressing is flotation, through which the finely crushed
ore is mixed with water and detergent, oil or a chemical, while air bubbles
are passed through the particles suspended in the above mentioned mixture.
While the mixture is agitated, the particles which rise to the surface can be
removed.

A third method is the magnetic separation which is mostly used with certain
kinds of iron ores. Magnetic oxide (Fe,O,) is separated from waste material.
The ore is crushed and then electromagnets are used to attract the particles of
Fe,O, which is ferromagnetic.

Agglomeration is another method, according to which particles of the ore
stick together, through the technique of sintering. In this way, particles are
partially fused into porous lumps which are called sinters. The waste material
- consisting of physical and chemical separations - that results from the above
methods is called gangue.
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Diagram of flotation tank. A rotating paddle at the bottom of the cell

distributes the mixture and also sweeps the bubbles around the central pipe.

A. Questions

™

10.
1.
12.

Noakowbd=

What is metallurgy?

What is the process of separating valuable metals from worthless ores called?

Why is process metallurgy also known as extractive metallurgy?

Name the three stages of metallurgical processes.

Where and how does the treatment of ores often begin?

To what extent is the amount of the desired metal contained in mined ores?

Through which method is the ore crushed into small particles which are washed and
separated into heavy and light ones?

According to the flotation method, what is the finely crushed ore mixed with?

Why are air bubbles passed through the particles suspended in the previously
mentioned mixture?

Which method is mostly used with certain kinds of iron ores?

Through which technique do the particles of the ore stick together?

What do we call the waste material that results from the four methods you have already
studied?
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Exercises
Find the words in the text meaning the following:

academic subjects and areas of study in which exact measurement, observation and
calculation are used

practical skills or methods applied to a particular task

a series of operations deliberately undertaken; method, esp. one used in manufacture or
industry

make pure or clean

serving to extract or based upon extraction

coming first and preparing for what follows

working out; handling; process(ing)

freeing or separating from impurities or other extraneous substances

a rate, amount or number as a share of one hundred parts

pressed or squeezed with force or pounded into small pieces

balls formed of liquid and containing air or gas

moved or shaken (a liquid); stirred

causing metal particles to bond together by pressing and heating

pieces or masses of solid matter without regular shape or of no particular shape

Put the sentences that follow in their correct order to have a paragraph
which makes sense.

A great number of mined ores contains only a small amount of the desired metal.
Nevertheless, this percentage can reach the amount of 30%.

After that, flowing water washes and separates heavy from light particles.
Through concentration method, the ore is crushed into small particles.

For example, copper ores contain less than 1% copper.

Fill in the blanks below:

verb noun adjective
A purity
b, reducible
C product; production ..
A concentrated
€. s e separable
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fo suspension X

Or i e mixed

N agitated

b attraction
Jo resultant

Match the items from List A with items from List B to form meaningful
phrases.

List A List B
a. extractive 1. state
b. preliminary 2. ores
c. metallic 3. lumps
d. ore 4. metallurgy
e. mined 5. dressing
f. flowing 6. material
g. air 7. treatment
h. magnetic 8. separation
i. porous 9. water
j- waste 10. bubbles

Complete the sentences with the appropriate words drawing
information from the text.

The branch or metallurgy that includes reducing valuable metals from worthless ores is
known as .

includes conversion of ore minerals into a metallic state by driving off
nonmetallic elements.

Concentration method is also known as method.

are extremely small constituents of matter.

is a method for separating the different minerals in a mass of powdered ore,
based on their tendency to sink in or float on a given liquid.

__ is mostly used with certain kinds of iron ores.

Electromagnets are used to attract the particles of ore oxide (Fe,O,) which is

In agglomeration, particles are partially fused into porous lumps known as
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6. Rewrite the sentences, without changing their meaning, using the
prompts given.

e.g. Metallurgy includes separating valuable metals from their ores.
Separating valuable metals from their ores is included in Metallurgy.

a. Metallurgy also includes purifying metals and forming alloys.

Purifying metals and forming @lloys .........ccocovvivieeeieiiiiirsseeee s
b. The treatment of ores often begins at the mine.

The MINE IS The PIACE ... vt
c. Agreat number of mined ores contains only a small amount of the desired metal.

In a great numMber of MINEA OFES, .........cccvvveueriiiiec e
d. The particles risen to the surface can be removed.

The particleS WHICh ...
e. Electromagnets attract the particles of the ore oxide (Fe,O,).

The particles of the ore oxide (F€,0,) .....covviriiiiiiii s
f. They call “gangue” the waste material that results from the treatment of ores.

The Waste Material ..........coeriii e
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Metallurgy - Methods of removing additional
gangue and making alloys

The techniques used for removing additional gangue or impurities and making
alloys are divided into the following groups:

a. Pyrometallurgv which uses heat. In this group, a well known technique is
roasting, that is heating ore in the air in order to oxidize. The heating of the
ore takes place in an enclosed space, so that undesirable substances —such
as sulfur- can be removed. During the heating process, sulfur combines with
oxygen and is moved away in the form of gas sulfur dioxide. Most sulfide ores
and carbonate ores are converted into oxides by roasting. In this way, the free
metals are more readily obtained from their oxides than from their sulfides or
carbonates.

Distillation is another pyrometallurgical technique. Mercury, zinc, cadmium
and other metals which can be changed into vapors are easily separated from
other substances through distillation. The separation is achieved by heating
the ore up to the point that metal vaporises. The vapor is captured in vessels,
where it can condense, on condition that it is not combined with oxygen.
Smelting is also a very widespread pyrometallurgical technique, as it is used
for iron production. According to this technique, the ore is heated until it reaches
a liquid state, so that the gangue can be removed. In other words, the ore is led
into tall blast furnaces with coke and flux, which is usually limestone. The slag,
which is formed from the coagulated gangue, floats on top of the melted metal.
Heated air is forced into the furnace to provide the oxygen which is necessary
for combustion.

b. Hydrometallurgy is another group of techniques where water is used.
Leaching belongs to this group. According to this technique metals are
extracted at ordinary temperatures by leaching ore with liquid solvents. The
ore is dissolved in water or in a mixture with selective solvents which must
dissolve only the desired metal or mineral, but no other elements in the ore.
Sometimes, a chemical compound is formed (salt) in which a metal replaces
hydrogen. The pure metal is recovered by treating the solution with hydrogen
or by the process of electrolysis. For example, carbonate and oxide ores of
copper may be leached with dilute sulfuric acid, and the resulting copper
sulfate solutions may be directly subjected to electrolysis.

141



c. Electrometallurgyisalsoanothergroup oftechniques andituses electricity.
The most important technique belonging to this group is Electrolysis, that is the
passage of an electric current through an electrolyte with subsequent migration
of charged ions to the negative and positive electrodes. The electrodes are
electrically charged rods or plates placed in a leaching solution. The negative
ions move towards the positive electrodes (anode) and the positive ions move
towards the negative electrodes (cathode).

The combination of leaching and electrolytic processes reaches the highest
standards of reducing metals from their ores. Magnesium, copper and
aluminium are obtained through this combination of processes. The method
of electrolysis can be followed either with leached or with melted metals and
ores. Through this method, the purifying of metals such as copper and nickel
is definitely achieved.

A. Questions

1. Name the three groups of techniques used for removing additional gangue or impurities
and making alloys.
Which pyrometallurgical technique is first mentioned in the text?
Why is the ore heated in the air?
Where and why does the heating of the ore take place?
How is sulfur removed from the ore during the heating process?
Are only sulfide ores converted into oxides by roasting?
Which technique is used for changing mercury, zinc and cadmium into vapors and for
separating them from other substances?
Where is the vapor captured and how can it condense?
9. Which pyrometallurgical technique is used for iron production?
10. Which raw materials are used for iron production?
11. Why is heated air forced into the blast furnaces?
12.  Which group of techniques does leaching belong to?
13. What's the definition of “electrolysis™?
14. What do the negative ions move towards?
15. What else do we call a negative electrode?
16. Which metals are obtained through the combination of leaching and electrolysis?

No o kkobd
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. Exercises

. Use the terms “Leaching, Smelting, Sulfides, Oxides, Roasting, Vapor,

Carbonates, Electrolyte, Solution, Electricity” to complete the gaps.

. Heating ore in the air in order to oxidize.
: Compounds in which oxygen is bonded to one or more electropositive

atoms.

: Compounds of sulfur with a more electropositive element or —less often—

group.

: Salts or esters of carbonic acid.

. Avisible exhalation, as fog or smoke, suspended in the air.

. Fusing or melting ore in order to separate the metal contained.

. Using water or a mixture with selective solvents to dissolve or extract the

metallic compound from the gangue in the ore.

. The process by which a gas, liquid, or solid is dispersed homogeneously in

a gas, liquid, or solid without chemical change.

. Electric current or power.
. Any substance that dissociates into ions when melted or dissolved in a

suitable medium and thus forms a conductor of electricity.

Match items from list A with items from list B to form meaningful
expressions found in the text.

o Se@meoooTw

B
additional 1. substances
enclosed 2. technique
undesirable 3. furnaces
pyrometallurgical 4. gangue

5. state

6. electrodes
selective 7. space
chemical 8. process
positive 9. solvents
electrolytic 10. compound

3. Form the abstract nouns deriving from the following:

a.

b. oxidize
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CONVEIt e
combine
distl
Vapo(U)rize e
Produce e
coagulate
MIX
SOlVE
PASS e
migrate
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Complete the blanks with a suitable preposition.

The techniques used removing additional gangue are divided three
groups.
Sulfur combines oxygen and is moved away the form gas
sulfur dioxide.
this way, the free metals are obtained their oxides.
Vapor can condense, condition that it is not combined with oxygen.
The slag floats top the melted metal.
Oxygen is necessary combustion.
Leaching belongs the Hydrometallurgy group of techniques.
The pure metal is recovered treating the solution oxygen.
example, carbonate and oxide ores of copper may be leached dilute

sulfuric acid.

Electrolysis is the passage
subsequent migration
electrodes.

an electric current
charged ions

an electrolyte with
the negative and positive

Decide whether the following sentences are True or False. Correct the
false ones.

Roasting belongs to the hydrometallurgical techniques.

Most sulfide ores and carbonate ores are converted into oxides by roasting.

Mercury, zinc and cadmium which can be changed into vapors are easily separated from
other substances through distillation.

Through distillation, the separation is achieved by heating the ore up to the point that the
metal is melted.
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Leaching is widely used for iron production.

Blast furnaces are used in the smelting technique.

Carbonate and oxide ores of copper may be leached with dilute sulfuric acid, and the
resulting copper sulfate solutions may be directly subjected to electrolysis.

Cadmium, zinc and silver are obtained through the combination of leaching and
electrolytic processes.

Confirm the following statements, as in the examples.

e.g.This technique is used for removing additional gangue or impurities,
isn'tit? (Yes, itis.)
Hydrometallurgy doesn’t use heat, does it? (No, it doesn’t.)

Pyrometallurgy USES NEAL..........ccciiiiiiiricee e
Undesirable substances can be remMoved, .........cccccviveveiiiicciece e
The vapor isn’'t captured in the air, .........ccoeiiecr e
The ore is heated until it reaches a liquid state, ..........ccocevvveiriceiicicec e
The slag floats on top of the melted metal,...........cccoeeiiiiiiiccci e
They have dissolved the ore in a mixture with selective solvents, ...........cccoceevvviviienne
This pure metal hasn’t been recovered through the process of electrolysis,...................
| think electrolysis will be the most suitable technique for removing additional gangue
from thiS 0r€ Of COPPEN, ...ttt

Join the pairs of sentences to express purpose.
e.g. * The oreis heated in an enclosed space.
» Undesirable substances can be removed.
The ore is heated in an enclosed space, so that undesirable
substances can be removed.

+ Most sulfide ores are converted into oxides.

+ The free metals will be more readily obtained.

* You must heat the ore up to the point that metal vaporises.

+ The separation of the metal from other substances can be achieved.
+ Heated air is forced into the furnace.

+ The oxygen which is necessary for combustion will be provided.

+ Treat the solution with hydrogen.

¢+ The pure metal will be recovered.
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Put the sentences that follow in their correct order so that you can
form a paragraph describing the roasting process.

The heating of the ore takes place in an enclosed space, so that undesirable substances
—such as sulfur- can be removed.

Roasting is a well known technique belonging to the pyrometallurgical methods.

During the heating process, sulfur combines with oxygen and is moved away in the form
of gas sulfur dioxide.

According to this technique, the ore is heated in the air in order to oxidize.

In this way, the free metals are more readily obtained from their oxides than from their
sulfides or carbonates.

Most sulfide and carbonate ores are converted into oxides by roasting.

Blast furnace



Some hints on surface and underground mining

A. Surface mining

Mining is the act, process or industry of excavating minerals or metallic
substances from the earth. The place where this process takes place is the
mine.

Before an area is to be mined, the surface must be explored to have evidence
of mineral deposits. If the exploration has determined that there are deposits
near the surface of the ground, then they are excavated by surface mining.
The overburden must be removed to recover ore. Depending on its nature, the
overburden can be removed by using different equipment: Power shovels or
bucket excavators can be used to remove soil and loose or weak rock. On the

An open pit mine with benches cut into the ground

147



other hand, explosives must be used to remove the overburden, if it is hard
rock. They are placed in holes which have been drilled at intervals and then
blasted to break and remove the rock. The waste material is thrown at a place
far from the mine and then it is moved away by bulldozers or in trucks.

Surface mining can be of various types, such as: a. Open pit or open cut
mining in which benches, like terraces, are cut into the ground, b. Strip
mining in which the overburden is removed in such a way, that the vein of
ore runs horizontally to the surface, c. Contour strip mining in which the
strips follow the contours —that is, the lines that separate different heights or
elevations— in mountainous or hilly areas, d. Placer mining in which heavy
substances are separated from the light ones —contained in minerals that are
found in alluviums— by the use of flowing water and the force of gravity. This
system of mining needs simple equipment which is the placer miner’s pan.
The mineral-bearing alluvium is placed in the water-filled pan and while it's
being shaken, the heavy particles sink to the bottom and the light ones are
removed while they are being washed. Of course, there are some mechanized
devices not only for excavating, but for removing waste material from valuable
minerals. Shovels or scoops adjusted to dredges or floating barges belong to
this kind of devices, e. Quarrying, which is another type of surface mining, is
the process of excavating rock from which building stones, slates, gravel, sand
or the like are obtained by cutting or blasting.

A. Questions

Why must the surface of an area be explored before it is mined?

Are shafts and tunnels involved in surface mining?

How is an overburden of weak rock or soil removed?

How is an overburden of hard rock removed?

Name the various types of surface mining.

Which process of surface mining includes excavating rock from which building materials
are obtained?

S wbh=

148



B. Exercises

1. Tick the False or True box. If you tick False, explain why.

® o0 oW

=h

Mining is the process of excavating minerals from the earth surface.
While an area is being mined, the surface is also being explored.

Power shovels can be used to remove soil and loose or weak rock.
Bucket excavators can be used to remove hard rock.

Open pit mining is a type of surface mining according to which benches
like terraces are cut into the ground.

Contour mining is applied in hilly or mountainous areas.

g. The only equipment used for placer mining is the placer miner’s pan.

h. Quarrying is the process of excavating rock from which valuable metals
are extracted.

2. Two students are trying to consolidate what they have learned about
mining in general and about surface mining In particular. Based on
the text, complete their dialogue.

Student A :
Student B :
Student A :

Student B :

Student A :

Student B :

Student A :

Student B :

Student A :

Student B :

Student A :

Student B :

Student A :

Student B :

Student A :

What do we call the process of excavating minerals from the earth?
When must the earth surface be explored to have evidence of mineral
deposits?

To recover ore.

What kind of equipment is useful for surface mining?

| think bulldozers and trucks are also needed for throwing waste material at a
place far from the mine.

That's right. I've forgotten it. Now, let's name the types of surface mining
mentioned in the text.

Yes, it's the open pit (or open cut mining) the ...........cccoveiiiiinnenres
What differentiates quarrying from other types of surface mining?



B. Underground mining

Shaft mine

If mineral deposits lie deep, beneath the surface of the ground, then
underground mining is required. It's the most complicated field of mining
because veins of ore are found in various sizes and shapes and they follow
different directions. That's why intensive underground exploration is needed to
determine the possibility and practicality of mining a site, and to relocate the
veins. Horizontal shafts or tunnels that provide an entrance to an underground
mine are called adits. Underground mines are classified according to the type
of the openings that provide the way into them. Mines with access through
horizontal shafts are called drift mines. Mines with access through vertical
shafts are called shaft mines and the ones with access through inclined
(slope) shafts are called slope mines.

At the top of the shafts there is constructed the headframe, which is made
of timber or steel and it carries the sheave or pulley for hoisting rope. It also
serves different purposes such as lifting or transferring the mineral deposits.
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Another piece of equipment necessary for underground mining is the cage.
It's an elevator which lowers or brings up the miners. The sump is a pit at the
bottom of a shaft where water is collected. The tunnels which are horizontally
excavated to reach and follow the veins of ore are called drifts. Some other
tunnels which connect the drifts, usually at right angles to them, are called
crosscuts. Shafts directed upward are called raises, while shafts directed
downward are called winzes. The productive area of the mine from which the
mineral deposit is to be removed is the stope.

Some of the machines and devices belonging to the equipment which is
necessary for underground mining are: a. The ones used for haulage such as
wheelbarrows or hand-pushed carts for small mines and conveyer belts, cars
mounted on tracks, rubber-tired cars and diesel-powered cars for large mines.
Trucks are also used in mines with good ventilation, b. The continuous miner
which is a machine, in continuous operation, with cutting edges to break up soft
and weak mineral deposits and to remove them from the mine. c. Pneumatic
drills, working by means of compressed air, such as the hand-held drill which
is known as jackhammer. d. Mobile machines which hold several drills and
are known as jumbos or drifters, e. Hydraulic devices such as the hydraulic
jack, for raising and lifting heavy weight, which can operate by water supply or
another liquid.

Of course, the existing equipment is not enough for the good operation of a
mine. Ventilation, support and stabilization systems are very important factors
to be considered for the mine personnel’s safety. Protective equipment such
as steel-tipped shoes and hard hats must also be worn by the people who are
involved in this hazardous occupation.

A. Questions

1. When is underground mining required?

Name the types of mines which are classified according to the shafts that provide
entrance to them.

What is constructed at the top of the shafts?

What do we call the pit at the bottom of a shaft where water is collected?

What is a drift?

Name some underground shafts.

What is the productive area of a mine called?

Which machines or devices for underground mining are mentioned in the text?

What must miners wear to protect themselves?

N
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B. Exercises
(Note: The exercises that follow are related to both parts A and B of the unit.)

1. Complete the missing words.

a. verb noun
.......................... excavation
explore L
deposit
.......................... natural
.......................... explosive
glevate
.......................... adjustment
enter
.......................... construction
equUIp
ventilate

b. noun adjective
.......................... industrial
explosion L
weakness e,
horizon
mountain - L,
glevate
hill
.......................... alluvial
variety
.......................... practical
production L
.......................... safe
hazard

2. Based on the text, complete each sentence a. to I. with one of the
endings 1. to 12.

Power shovels or bucket excavators ..................

Explosives must be used to ..................

Waste material is moved away ..................

In open pit mines .................

In contour strip mines ..................

The placer miner’s pan ..................

Quarrying is the process of excavating rock ..................

@ "o o0 T
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1.
12.

Adits are the ..................

Slope mines are the ones with ..................

The headframe is usually made of ..................
The tunnels which connect the drifts ..................
Pneumatic drills work by means of ..................

e by bulldozers or in trucks.

.............. is used in placer mining.

.............. can be used to remove soil or loose and weak rocks.

.............. horizontal shafts or tunnels that provide an entrance to a mine.
.............. are known as crosscuts.

.............. remove the overburden, if it is hard rock.

.............. benches, like terraces, are cut into the ground.

.............. from which building materials are obtained.

.............. compressed air.

e the strips follow the lines that separate different heights or elevations in

mountainous areas.
.............. timber or steel.
.............. access through inclined shafts.

Combine the following pairs of sentences into one, using the joining

words in the brackets.

e.g. The area is to be mined. The surface must be explored to have
evidence of mineral deposits. (before)
Before the area is to be mined, the surface must be explored to have
evidence of mineral deposits.

The placer mining needs a very simple piece of equipment. It's the placer miner’s pan.
(which)

The water-filled pan is being shaken. The heavy particles sink to the bottom and the light
ones are removed as they are being washed. (while)

Quarrying is another type of surface mining. It's the process of excavating rock from
which building materials are obtained. (which)

Underground mining is the most complicated field of mining. The veins of ore that are
to be mined are found in various sizes and shapes and they follow different directions.
(because)

Horizontal shafts or tunnels provide an entrance to an underground mine. They are
called adits. (that)

The headframe carries the sheave or pulley for hoisting rope. It also serves different
purposes such as lifting or transferring the mineral deposits. (not only .............. but)
Miners are involved in this hazardous occupation. They must wear steel-tipped shoes
and hard hats. (who)
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Tick the right box. Tick “yes” if the answer is right and “no” if the

answer is wrong. The first one is done for you.

exploration means thorough examination in order to test or learn
equipment means supplies needed for a purpose
explosive means a substance that can explode
horizontally means vertically

mountainous means having mountains

alluvium means rock

sink means float

valuable means worthless

shallow means deep

gravel means a mixture of small stones with coarse sand
sand means finely crushed rock as seen on the beach
complicated means difficult, having many confusing parts

. various means the same

cage means a framework for workers in a mine
hydraulic means worked or driven by compressed air
stabilization means causing sth to become stable

Yes

No

Based on the text, make two lists of the following pieces of equipment
concerning surface and underground mining. One with pieces of
equipment used in surface mining and one with pieces of equipment

used in underground mining:

cages, wheelbarrows, power shovels, pulleys, hoisting ropes, bucket excavators,
sheaves, hand-pushed carts, bulldozers, conveyer belts, trucks, cars mounted on tracks,
rubber-tired cars, placer miner’s pans, diesel-powered cars, jackhammers, dredges,

floating barges, jumbos, scoops, hydraulic jacks.

surface mining underground mining



. ldentify which of the following statements are true and which are
false. In case they are false explain why.

. Power shovels are used to remove soil and loose or weak rock.
b. Waste material is moved away by bucket excavators.
c. In contour strip mining the strips follow the lines that separate different heights or

elevations in mountainous or hilly areas.

d. The placer miner’s pan is the only equipment used in placer mining.
e. Quarrying is a type of underground mining.

The horizontal shafts or tunnels that provide an entrance to an underground mine are
called adits.

. Pneumatic machines work by means of compressed air.

. Ventilation, support and stabilization systems are not very important factors to be
considered for the miners’ safety.
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Metallurgy of iron ~ Steelmaking

156

About 5 percent of the earth’s crust is iron. Most of it is
combined with oxygen, silicon, or sulfur. Important source
minerals for iron production are haematite (Fe,O,),
limonite (Fe,O, « H,0), magnetite (Fe,O,), and siderite
(FeCO,). Iron pyrites (FeS,) are quite abundant, but
they cannot be used as sources of iron because sulfur is
an objectionable impurity in the final product.

The industrial production of impure iron is carried out
by carbon reduction in a reaction vessel called a blast
furnace which is designed to operate continuously and
it's a tall cylindrical structure which is used for smelting -
the most common pyrometallurgical technique. The ore
is fed into the furnace while coke and flux (limestone
and /or silica) are added. By means of high temperature,
the mixture becomes liquid and the valueless waste
material (gangue) coagulates in the form of slag which
floats on top of the melted metal. In the meanwhile, air
is forced into the furnace, so that the necessary oxygen
for combustion can be provided. The iron drawn from
the blast furnace is called pig iron. Although it contains
carbon and sometimes other impurities, pig iron is used
for the production of steel by various methods.

Steelmaking is a purifying process through which steel
is produced. Steel is any of various forms of refined
iron containing less carbon than pig iron and more than
wrought iron. It possesses various qualities of hardness,
elasticity and strength. One of the most widespread
means of steelmaking is the Bessemer converter. It's
a big container, which is lined with fired bricks and other
substances which render the lining refractory. According
to the Bessemer process, air is forced through the



molten iron and the converter blows the oxygen upward to remove the
impurities. The refined metal, which is steel of excellent quality, can be cast,
cooled and hardened in a barlike or bricklike shape which is called ingot.

The open hearth process is another steelmaking method which uses a large
rectangular chamber and a heating device which is called a regenerator.
According to this method, the slag floats on top of the melted metal and the air
is heated to a very high degree —by means of the regenerator— so that the fuel
is burnt. The above method is followed especially for used metal that can be
recycled and which is known as scrap steel.

The Bessemer converter
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The blast furnace, the Bessemer converter and the regenerator of the open
hearth process, belong to the means used for iron production and steelmaking
by means of pyrometallurgical techniques, that is, by means of heat. Nowadays,
electricity is used to provide the necessary heat for steelmaking. One of the
most common electric furnaces used in steelmaking is the electric arc furnace.

A. Questions
1. Which minerals can be used as sources of iron?
2. Why cannot iron pyrites be considered as sources of iron?
3. How is the industrial production of impure iron carried out?
4. What is the blast furnace?
5. What is the product of a blast furnace in iron smelting?
6. What is produced from pig iron?
7. What's the difference between: a) steel and pig iron, and b) steel and wrought iron?
8. What's the most widespread means of steelmaking?
9. How does the Bessemer process work?
10. What's the other method -mentioned in the text- that is used for producing steel?
11. What is the heating device used in the open hearth method called?
12. For what has open hearth process been especially useful?
13. What's the steel that can be recycled known as?
14. Whatis the furnace which uses electricity to provide the necessary heat for steelmaking

called?

B. Exercises

1. Match the items in List A with their definitions in List B.

List A List B
a. Converter 1. high temperature reduction processes for obtaining
b. Ablast furnace metals in the liquid state
c. Pigiron 2. the compounds formed between the flux and the
d. Smelting gangue during the smelting process
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e. Flux 3. avessel used to produce iron from its ores

f. Slag 4. vessel for refining melted metal

g. Container 5. a substance added during the smelting process to
h. Ingot remove impurities

6. the molten iron drawn from the blast furnace
7. barlike or bricklike shape
8. vessel

2. Which are the abstract nouns that derive from the following?

combine s
important e
abundant
reduCe
operate
add
purify
FTEMOVE e
convert
COMPOSE e

T oSse@meooTw

3. Replace the Greek words in the following text with their English
equivalent.

Kwk (1) is necessary in iron-making since it is able to support heavy charge in the uyikduivo
(2). A peiypa (3) of coke, opukToU (4) and acBeatoAiBou (5) is fed in at the top of the blast
furnace and a 1oxupd pelpa (eotol agépa (6) is passed in near the TTuBuéva (7). Here,
avBpakag (8) burns to give povogeidio Tou dvBpaka (9) and a uwnAr Beppokpaaia (10). The
monoxide and some free carbon perform the avaywyn (11). Carbon together with akaBapaieg
(12) from the ore and kavoiun UAn (13) passes into the peuaTo (14) iron which is tapped off
as akatépyaoTog aidnpog (15). The Aciwpévn okwpia (16) is tapped off separately.

4. Decide whether the following statements are true or false. Correct the
false ones.

a. Most of the earth’s crust is iron, most of which is combined with oxygen, hydrogen or
sulfur.

b. The blast furnace is a tall cylindrical structure, used for smelting and designed to operate
continuously.
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The waste material coagulates in the form of flux which floats on top of the melted metal
which is produced when the furnace method is followed.

Steel is produced from pig iron by means of various methods.

The open hearth process is a technique for producing pig iron.

In the open hearth process, the air is heated and the fuel is burnt by means of a
regenerator.

Scrap metal is the discarded metal that can be recycled.

Drawing information from the text, fill in the blanks in the following
sentences.

Steelmaking is a through which
less than pig iron.

The Bessemer process uses a large
other

In the Bessemer process the refined
form of bars or bricks which are called
The open hearth process uses a big .
The open hearth technique is useful for the of .
In the electric furnace, is used to provide the necessary
steelmaking.

is produced. It contains

which is with fired and

is poured, and in the

for




Metallurgy of aluminum

Aluminum is a silver-white metallic element, light in weight. It is ductile,
malleable and not readily corroded or tarnished. It is used in alloys and for
lightweight products. It is the most abundant metal (8 per cent of the earth’s
crust). Bauxite is a claylike rock which consists of aluminum oxides and
hydroxides with various impurities. It is the principal ore of aluminum. Pure
aluminum is obtained by means of electrolytic reduction.

Bauxite is purified through the Bayer process. The crude oxide is treated
with hot solution of sodium hydroxide in which the aluminum oxide dissolves.
Silicon oxide also dissolves. The solution is filtered to remove the undissolved
ferric oxide (Fe,O,) and then to be cooled. The filtered solution is then
agitated with air and crystalline aluminum hydroxide is added as a seed. This
causes the precipitation of aluminum hydroxide Al(OH), while the silicates
remain in solution. Pure aluminum oxide (Al,O,) is obtained by heating the
resulting Al(OH),. Purified AlL,O, (alumina) is then electrolyzed in the Hall-
Heroult process. Alumina -dissolved in a molten mixture of fluorides such as
cryolite (Na,AlF,), calcium fluoride, and sodium fluoride- is electrolyzed at
about 1000°C.

Although large amounts of aluminum exist in nature, it was a rare metal in a
pure state, until this century. Through electrolytic process aluminum is now
available for commercial and industrial use. It's been one of the most familiar
metals as it is quite soft and weak when it is pure, but when alloyed with
other metals, it becomes quite strong. It's light and tough and it's chemically
active but it resists corrosion, because of a self-protecting oxide coat. All the
above properties of aluminum make it one of the most important materials
for replacing steel in many construction jobs. It is also a good conductor of
electricity and is often used for electric wiring instead of copper, which has
become scarce and expensive.

A. Questions

What are the features of aluminum?

Which is the principal ore of aluminum? What does it consist of?
How is pure aluminum obtained?

How is bauxite purified? Describe the process.

In which process is purified alumina electrolyzed?

o=

161



T Sae@ e o0 T

N

o0 o

162

Through which process is aluminum an available material for commercial and industrial
use?

Does aluminum resist corrosion?

Can it be used in electric wiring? Why?

. Exercises

Refer back to the text and find the words which mean the following:

able to be pressed, beaten or pulled into fine strands without being heated
it can be beaten or pressed into different shapes easily

destroyed slowly by chemical action

cause something to lose its brightness by being exposed to air or damp
metal formed of admixture of metals

plentiful; more than enough

substances present in another substance that make it of poor quality

in the natural state; unrefined

separation of a solid substance from the liquid in which it is held

special qualities or characteristics of a substance

Which are the opposites of the following?

light
readily s
MOSt
IMPUrE e,
hot
undissolved e,
cooled
SOft
SIIONG s
EXIENSIVE e

o S@moooT

Ask for confirmation of the following information by adding question
tags to the sentences.

Aluminum is malleable, ................ ?

Bauxide consists of aluminum oxides and hydroxides, ................ ?

While the aluminum hydroxide precipitates, the silicates remain in solution, .............. ?
Aluminum is used as a structural material, ............. ?

Pure aluminum is soft, ............... ?



4. Match the items in list A with the items in list B so as to form meaningful
sentences.

5. Use your knowledge and tick appropriately in the following table:

Salhwbd=

List A

Bauxite is
Aluminum is

To remove the undissolved ferric oxide

Alumina is electrolyzed
Aluminum is
When alloyed with other metals

List B

light in weight.
at about 1000°C.
a claylike rock.

aluminum is strong.

mPpoo0Tw

a good conductor of electricity.

USES

PROPERTIES

plastics

light

cooking utensils

good conductor of electricity

windows, doors, roofs

malleable

magnet occurs free in nature
paints
alloys for washing machines rapidly diffused
foil in place of tin inactive
ductile

transmission lines

responds to heat

glass responds to heat treatment
scavengers transparent
jewellery corrosion resistant

airplane alloys

soluble in water

pipe insulation

reducing agent

flashlight bulbs

compressible

chains

containers for soft drinks

when alloyed strong

the silicon oxide solution is filtered.
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Write whether you agree or disagree on the following statements. In
case you disagree, explain why.

Pure aluminum is soft and remains as such when mixed with other metals.

Bauxite is purified through the Bayer process.

Purified alumina is electrolyzed in the Hall-Heroult process.

Gryolite, calcium fluoride and sodium fluoride are a molten mixture in which alumina is
not dissolved.

Pure aluminum oxide is obtained by heating the resulting aluminum hydroxide.
Aluminum does not resist corrosion because it lacks a protective oxide coat;

Complete the nouns in the list below.
verb noun

corrode
CONSISt
treat
CAUSE e
precipitate
FEMaIN s
proceed
FeSISt



Metals: Their conductivity and their chemical
properties

One of the common physical properties that characterizes metals is that they
are conductors of heat and electricity. Heat and electrical conductivity of solid
or molten metals are unusually high. The electrical conductivity of metals is
over a million times greater than that of a strong electrolyte. A metal undergoes
no changes in properties when it carries current.

The conductivity of metals decreases with increasing temperature. At very low
temperatures (-255°C or lower) certain metals become superconductors;
the electrical resistance drops to zero. Certain elements, like silicon (Si),
and germanium (Ge), have conductivities that, unlike metals, increase with
increasing temperature. These are called semiconductors.

Chemically, the metallic character of an element is associated with the tendency
to lose electrons. In chemical reactions with nonmetals, metal atoms tend to
donate electrons. Their electronegativities are low. The metals with very low
electronegativities form oxides which react with water and yield OH ions. Metal
oxides which act in this way are called basic oxides. The higher the oxidation
state of a given metal is, the greater is the acidity of the oxide. Because of
their strong tendency to lose electrons, metals usually act as reducing agents
and generally emit electrons when exposed to high frequency photons
(photoelectric effect) or when heated at high temperatures (thermionic
emission).

A. Questions

Which is one of the common physical properties that characterizes metals?

Is the electrical conductivity of metals greater or smaller than that of a strong electrolyte?
Does a metal undergo any changes in properties when it carries current?

In which case do metals become superconductors?

What do metal atoms tend to do in chemical reactions with nonmetals?

Which metals form oxides which react with water and yield OH ions?

Which factor controls the acidity of the oxide?

How do metals act because of their strong tendency to lose electrons?

OGN R WD~
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B. Exercises

1. Match the synonymous items of the two columns.

a. common 1. reduce

b. strong 2. inclination

c. decrease 3. ordinary; usual
d. associate 4. provide; supply
e. tendency 5. send; radiate
f. donate 6. powerful

g. yield 7. have to do with
h. emit 8. produce

2. Which words in the text mean the following?

substance that allows heat or electric current to pass through it

being liquefied by heat

be subjected to a process

non-metallic chemical element found combined with oxygen in quartz, sandstone, etc.
the process of becoming rusty

give or send out; discharge

rate of occurrence or repetition of something

indivisible unit of electromagnetic radiation

S@ e o0 T

3. Which nouns derive from the following?

chemical
electric s
solid
resist
associate
0SE s
tend
eMit

Se@ "o o0oTw

4. Fillinthe blanks with the right form of the adjective in each parenthesis.

a. Oneofthe (common) physical properties of metals is that they are conductors
of heat and electricity.
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The electrical conductivity of metals is over a million times
a (strong) electrolyte.

The (high) the oxidation of a given metal is, the
oxide.

Metals emit electrons when they are exposed to
when they are heated at (high) temperatures.
At very low temperatures (-225°C) or even
superconductors.

(great) than that of

(great) is the acidity of the

(high) frequency photons or

(low) certain metals become

Do you agree or disagree on the following? If you disagree, explain
why.

Metals are conductors of heat and electricity.

A metal undergoes many changes in properties when it carries current.

The conductivity of metals increases with increasing temperature.
Semiconductors’ conductivity increases with increasing temperatures.

In chemical reactions with nonmetals, metal atoms tend to donate electrons.

The higher a metal’s oxidation state is, the lower is the acidity of the oxide.

Metals act as reducing agents, because of their strong tendency to lose electrons.

Referring back to the text, fill in the blanks with the appropriate words.

One the common physical
conductors of heat and
The electrical of metals is much greater
A metal does not undergo any
The conductivity of metals
Semiconductors are called the

that characterizes metals is that they are

that of a strong electrolyte.
in properties when it carries

with increasing
whose conductivity

with increasing

temperatures.

Chemically, the character of an element has to do with the to lose
electrons.

In chemical with nonmetals, metal tend to donate

Metals act usually as reducing electrons when

to high frequency

and generally
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Castings and heat treatment of metals

The advances in mining, refining and metal working have made the utilization
of metal products an established practice in human life. Household and
personal items, ornamental, building and industrial products or tools, machines,
weapons, even spacecrafts are made of metal. But how are metals treated so
that their products can take their final shape?

Most of the metal products we use contain cast parts which are produced in
the foundry. The process of producing metal objects in the foundry by pouring
molten metal into a mould is called founding. Articles produced by founding are
called castings. Examples of castings are tools.

Depending on their use, castings, as all metal objects, must have certain
characteristics, such as hardness and toughness. To obtain these characteristics
they are often specially heat treated through the following principal methods:

Mould

Hardening

It is a process of heating metal to a certain temperature and then quenching
(cooling) it in a suitable medium such as water, oil, etc., in order to make it
harder. The hardness of the metal depends on the amount of carbon in it, the
temperature of heating and the speed of cooling it.
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Tempering

It is a process which is used to remove a certain degree of hardness and
brittleness of a metal and increase its toughness. This process is often applied
to hardened steel tools which break easily and must lose some of their
hardness. One of the methods used is to place the hardened metal in a bath of
molten lead and then quench it.

Annealing

It is the opposite of the hardening process. It is the process of softening a
metal to make it easier to machine, cut, shape etc. In annealing, the metal is
first heated and then cooled as slowly as possible. The slower the cooling, the
softer the metal becomes when it gets cold.

Surface hardening

It is the hardening of the outer surface of a metal. Only low-carbon steel and
wrought iron can be surface hardened. In this process a small amount of
carbon is added to the surface of a metal to make it hard. Metal items which
need a hard surface, such as screws, hand tools etc. are subjected to the
surface hardening method.

A. Questions

1. Which advances have made the utilization of metal products an established practice in
human life?

2. What kind of metal products are mentioned in the first paragraph?

Where are cast parts of metal products produced?

4. Which four principal methods are used, so that metal products can obtain the
characteristics of hardness and toughness?

5. What does the hardness of a metal depend on?

6. Which process is applied to hardened steel tools? Why?

7. Through which process are metals softened, so that it'll be easier for them to be
machined, cut and shaped?

8. Which metals can be surface hardened?

d
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B. Exercises

1. Match the words with their definitions.

a. brittle 1. a place where metal or glass is melted and formed into a
b. treatment particular shape
c. tough 2. (ametal)which has been heated to a very hightemperature,
d. foundry and so it has become a hot, thick, sticky liquid
e. molten 3. a container used to form something into a particular shape
f. mould 4. something that is hard but it breaks easily

5. something strong and difficult to break, cut or tear

6. process followed to obtain a desired result

2. Choose the appropriate word to complete the sentences.

a. Classis ..o
1) brittle 2) corrosive 3) malleable
b. Plasticineis ......ccccoeuune.
1) ductile 2) corrosive 3) tough
c. Porcelainis ......cccoo...
1) soft 2) brittle 3) ductile
d. Apiece of meat may be ...................
1) durable 2) tough 3) ductile

e. Heisas.... as iron.
1) hard 2) soft 3) elastic
f. Rockis ...cccoorueunne
1) malleable 2) elastic 3) hard
g. Rubberis ......cccoo.....

1) brittle 2) corrosive 3) elastic

h. Hardened steel tools are usually ...................
1) soft 2) brittle 3) elastic

i. Butteris ...
1) tough 2) hard 3) soft

4. Choose the appropriate words to fill in the gaps.

a. harden - hardness - hard
1. The of metals greatly depends on the amount of carbon they contain.
2. Avery tool breaks easily.
3. We add carbon to metals to

them.
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brittleness - brittle

1. To remove some from tools we apply the tempering process.

2. lIceisa material.

toughen - toughness - tough

1. ____ rubberis needed for tyres.

2. To metals we apply the tempering process.

3. Aspecial treatment is applied to increase the of the leather.
soften - softness - soft

1. Her handbag is made of
2. Heat metals.

3. Velvet is famous for its

leather.

Tick (v) in the appropriate column, drawing information from the text.

Surface

Hardening | Tempering | Annealing hardening

Hardness is added to
the metal.

A certain degree
of hardness and
brittleness is
removed.

The metal is heated
and then cooled.

The metal is softened.

An amount of carbon
is added to the
surface of the metal.

The metal is cooled
as slowly as possible.

The hardened metal

is placed in a bath of
molten lead and then
quenched.

It is applied on
hardened steel tools.

The metal becomes
easier to cut or
machine.

It is applied where
a hard surface is
needed.
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5. Look at the pictures and say what each of the items shown is made of.
e.g. Picture 1: The engine block is made of cast iron.

Valve springs
/ steel
Engine block .
cast iron Pistons
/ aluminium
2. Battery 4. Rails
lead

3. Rivets

- aluminium

- copper

- brass

-tin wrought iron
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Tube

copper

7. Screws

Head

- steel
- brass
= aluminium

Hammer

steel

bronze

Earrings

gold

10. Cutlery

silver
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11. Socket

steel
zinc-chromium plated

13.

Tap

nickel

12. Musical instrument

brass




Working with metal - Bench and sheet metal tools

Bench and sheet metal is the most important material used for metal working.
It is available in the form of rods, squares, flat bars and sheet stock of various
sizes and thicknesses. It is worked usually cold with hand tools and some
kinds of machines, such as the drill press, the rolls, the bar folders, etc.

sheet rod

bar square

Using hand tools and precision measuring instruments properly enables skilled
metal workers to have excellent job opportunities. Working with bench or sheet
metal tools is not so easy, however; on the contrary, it is sometimes more
difficult than operating some machines.
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A metal worker must be able to perform various activities, such as the ones
illustrated below.

1 Screwing / unscrewing,
tightening or loosening
screws, bolts, nuts...

2 Gripping metal pieces,
pipes and other small
objects

4 Scribing lines or circles
on metal surfaces

3 Holding workpieces
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5 Marking or starting a hole

6 Filing 7 Draw filing

8 Forming sheets of
metal/making rolls
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9 Making various bends on
metal rods, bars, tuber or wires

11 Making seams

10 Bending metal sheets

12 Hemming
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13 Forging

14 Cutting pieces of metal 15 Shearing thin sheets of metal

16 Cutting internal threads 17 Making external threads
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18 Measuring threads

19 Cutting holes in
metal pieces (drilling)

20 Checking right angles

21 Scraping metal surfaces 22 Taking measurements

23 Grinding blunt (=dull edged) tools
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To perform all the previously illustrated activities, a technician must be able to
use a wide variety of tools skillfully.

Below you can see the most common hand and measuring tools, machines
and accessories which are necessary for working with metal.

HAND TOOLS
1 Flat-tip screwdriver 5 Allen-hex socket
2 Cross-point screwdriver 6 Socket spanner
3 Offset screwdriver 7 Socket

4 Automatic/Retaining screwdriver 8 Ratchet
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10

11

12

13

182

Swivel handle

Extension

Tee handle

Open-ended wrench

Ring wrench

14

15

16

17

18

Combination wrench

Adjustable wrench

Pipe adjustable/Monkey wrench

Combination/Universal pliers

Flat-nose pliers



19

20

21

22

23

Round-nose pliers

Adjustable pliers

Lock-grip pliers

Side cutters

End cutters

24

25

26

27

28

Tin snips/Shears

Hacksaw/Metal saw

(Cold) chisel

Pipe/Tube cutter

(Screw) Tap
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29

30

31

32

33

184

Die

Scrapers

File

Scriber

Dividers

34

35

36

37

Punch

Ball peen hammer

Mallet

Surface gauge



Hand drill 39 Hand groover

MEASURING TOOLS

Internal/inside calipers 4 Micrometer
External/Outside calipers 5 Steel rule
Vernier calipers 6 Screw-pitch gauge
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OTHER PIECES OF EQUIPMENT

Forgingtongs 6 Clamp
Anvil 7 Vice

Surface plate 8 Bending machine
Vee block 9 Forming machine/Roll
Try square 10 Bar folder



"

12

13

14

Squaring shears 15

Grinder -Polisher- Buffer

Impact wrench 16

Electric drill 17

18

Drill press

Steel brush

Oiler

Spirit level
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Exercises

1. Go over the lists of pictures again —depicting the hand tools, the
measuring tools and other pieces of equipment— and complete the
blanks below their English name with the Greek equivalent.

2. Classify the tools and other equipment in the following categories,
according to their use.

a. Holding/Gripping b. Tightening/Loosening

c. Cutting d. Measuring e. Bending/Forming
.................................................................................. (Making bends, loops,
.................................................................................. angles, hems, seams, rolls)

f. Threading g. Scribing/Marking h. Drilling
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3. Label the pictures below.
Check how many words for tools you can remember.

a.
1r e ———
~
2. —_ ~ 4
3 ——— J—
— e —— 5
T ——— 6
b.
L Tl
2 e 12, e,
B s 13
e e T4, e,
D ——— 1,
B e 16, e
T e 1T e
8. e 18, e
0. s 19,
10,
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13,

16,

17,

19,

12,

14,

16,

18,

20. ...,
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sayouaim
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Salp
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sJaqLos

Bunmjs

Bunswwey

Buiquos

Buluasoo)
Buiusyybiy
Buima.os

Buipioy
Buiddub

4. a. Tick (v) in the proper place to indicate the use of the following tools

o9sn

ST001
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b. Use the grid to make sentences as in the examples.
We can cut rods of metal (by) using (a) hacksaw(s).
To cut rods of metal we (can) use (a) hacksaw(s).

(A) hacksaw(s) is/are used to cut/for cutting rods of metal.

5. Use the table to make meaningful sentences.

Bench and sheet metal workers use (a)........cccceeeuveeeeen.

a. starting holes on metal to make drilling easier.
b. hold tightly pieces of metal while working on them.
1. forming machine c. making bends on rods, bars or tubes.
2. dril d. cut threads on the surface of metal rods or bolts.
3. punch e. gripping objects or holding pieces of metal steady.
4. dies f. take internal or external measurements.
5. surface gauge . . . )
for | g. curving sheet metal and forming cylinders of various
6. mallet )
7. vice to diameters.
8. calipers h. making bends on rlods and bars, and also bending,
9. vee block hemming or seaming sheet metal.
10. lock-grip pliers i. cut holes in solid metal.
11. bending machine j- setobjects on them for marking.
k. scribing lines parallel to a surface or vertical to
another line.
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6. Match the two columns to form meaningful sentences.

Se@meoo0ow

—

194

A

We use chisels to

Forging tongs are used for
With flat-tip screwdrivers,
Use a screw-pitch gauge to
Files are useful for
Scrapers are used for

Tee handles give

Metal workers use try
squares to

We often use grinding
machines for

A bar folder is used for
Use a surface plate to

10.

1.

B

find the number of threads per inch.

. scraping metal surfaces to clean or

make them smooth.

check flat surfaces.

cut sheets of metal, shear off rivets
and split rusted nuts from bolts,
especially in hard-to-get-to places.
bending metal sheets, making hems,
or turning an edge to receive a wire.
check right angles on metal pieces.
holding pieces of metal while forging
or heat treating them.

a better grip and save effort during
repetitive work, or provide extra power.
cutting, smoothing and removing small
amounts of metal.

grinding dull-edged tools, e.g. chisels.
Furthermore, by fixing another wheel
they can also do polishing or buffing.
we can screw slot-head screws.



Methods of joining pieces of metal

Joining metals is a routine in the making of metal objects and constructions.
Especially in the making of metal constructions, it is often necessary to fasten
or join pieces of metals. The metals can be castings, metal sheets, iron bars,
rods, etc. Pieces that are to be joined may be composed of the same or
different metals and they may be joined either permanently or occasionally.
There are various methods of joining metals. The choice of the method that is
to be followed depends on the requirements of the construction.

The diagram below presents the basic classification of these methods.

Task 1

Study the diagram, and then complete the text that follows.

There are two methods of joining pieces of metals. The ........ccccoeveiccnne, (1) and the
................................. (2). In the mechanical method, metals are joined by using fastening
devices SuCh as .......occceeeeeecrirninennnen. (5 AT (4)and ....oooevrne (5),
while inthe ..o, (6), by using a heat source.
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................................. (7) are used for holding pieces permanently..........c.ccccocevvvvvrvevenn. (8)
and.....coeeeieieees (9) are used, on the other hand, for making temporary joints, or if
the e, (10) requires occasional adjustment.

According to the temperature of the heat source to be used, the thermal method is
distinguished into..........c.cccvvrveernnne. () (12) and ..o (13).

Task 2

In the spaces provided below each picture, write if the method illustrated,
is mechanical or thermal.
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Task 3

The definitions that follow, refer to the joining of metals using a heat
source. In the spaces provided, write the Greek term for the various
techniques of joining metals by the heat source described below.

a. melting both pieces (base metals) at the point to be joined: ........ccccoevvvvvviecciiiiin
b. using (melting) a filler metal to join the PIECES: .....vovvveeeeiii e e
c. melting both the base metals and the filler: ...

d. heating the base metals at the point to be joined (in temperature lower than their melting
point) and pressing them at that point: ...........ccceeiiiiiiiiccec e,

Task 4

Relate the pictures to the techniques of joining metals using a heat
source described in the previous task (3).

e.g. Picture 1 corresponds Picture 2 ....ooveeeeeeveeeecee
totechnique (d)
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Task 5

Look through the diagram presenting the methods of joining pieces of

metal again, to identify the process described (Soldering, Brazing or
Welding).

a. ltis the process of joining metals together at temperatures above 500°C using brass or
bronze as afiller: ...,
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. ltis the process of joining metals at very high temperatures either with the use of a filler
or by heating (fusing) metals to their melting point: ...........cococoeieieiiivirreeienns

It is the process of fastening two or more pieces of metal together by means of a filler
(solder) having a low melting point (below 500°C): .....ccccvovvvreereriirireeieeenns
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Task 6
Mention the methods, fastening devices and processes you would use
to join:

a. girders and beams of a bridge
e.g. | could join them either by the thermal method (welding) or by the mechanical one
using rivets.

b. pieces of wrought iron furniture

d. ducts used in heating, ventilation,
air-conditioning systems

Task 7

Match the answers with the questions to consolidate what you’ve learnt
about soldering, brazing and welding. Fill in the gaps provided at the end
of each question with the number of the corresponding answer.

Questions

What kind of filler is used in soldering? ..................

What are the fillers used in the welding process called? ..................

How many welding techniques are there? Which are they? ..................

What kind of gaseous mixture is used to create the flame in gas welding? ..................
What is arc welding? .................

PoooTe
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In arc welding, how are the pieces joined? ..................

What is the minimum amperage used to create the electric arc? ..................
What is the oldest form of welding called? ..................

What is melted in brazing? The filler or the base metals? ..................

Which is the alternative term used for the gas welding process? ..................

TS Ka

Answers

. Three. The gas, arc and forge welding.

. Only the filler is melted.

. Oxyacetylene welding process.

. ltis the forge welding which has been practised by blacksmiths for centuries.
. They are called welding rods.

. A mixture of acetylene and oxygen.

. ltis the process of fusing metals using the heat of an electric arc.

. An alloy of tin and lead, which is called solder.
. 60A.

. By means of an electrode. The electrode used to create the arc melts and serves as a
filler rod for the joint.

OO0 N O G & WD -

-
o

Pieces of equipment and techniques used for joining metals

Below are illustrated some pieces of equipment used in the various processes and techniques
for joining metals using a heat source.

Electrode

Cylinders with oxygen and acetylene
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Task 8

1. The following diagram presents the equipment used in the various soldering, brazing
and welding techniques.

2. The table below the diagram names the various soldering, brazing and welding
techniques.

Use your knowledge to identify the soldering, brazing and welding
techniques according to the equipment used in each one of them. Write
the name of the technique in the spaces provided in the diagram.

SOLDERING-BRAZING-WELDING
TECHNIQUES
* Gas soldering * Oxyacetylene (gas) welding
* Gas brazing * Electric soldering
* Arc welding * Electric brazing
+ Soldering with a soldering copper
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Exercises

1. Complete the following table:

SOLDERING BRAZING WELDING
(7))
ﬁ e.g. solder (an alloy
= of tin and lead)
=
(7]
ww
(7]
<
o
(7]
]
o
>
w
[a)

2. Fill in the blanks with the technique or process used for the following
cases:

Joining metals:

by melting the parts of the metal pieces we want t0 join ..........cccceveevvrvreeccciene
with an alloy of tin and lead @s @ filler ...
with brass or bronze as @ filler ..........ccooiiieece s
with @an electrode as @ filler .........ccccvviicvccii s

oo oy

Using (the following devices):
e. asoldering copper and @ gas fUMACE ..........cveueueieririrsee e
A JAS TOTCN ettt en
G- AN EIECHAC IMON OF GUN w..eviiiiis e

=h

Using (the following as a heat source):
h.  awelding MACKINE ..o
i. amixture of oxygen and acetylene gases ........ccccovveveeceiiiisseee e
Jo PTOPANE GAS ..viiiiiiiiictetctee sttt sttt b ettt nn s nenas

According to the temperature:

k. melting point of the filler below 500°C..........ccoiiiiiii e
I melting point of the filler above 500°C ..........ceiriiieiirce e
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3. Complete with the English equivalent.

CROSSWORD PUZZLE

Across

KaoaitepokdAAnon pe aépio*

HAeKTpIKA KaoaITEPOKOAANON*

HAekTpIKA PTTPOUT{OKOANGN*

Mrpout{okOAAnon agpiou®

O&uyovokOAAnon* (akAnpA GUYKOAANGN 0EuyOVOU-aaETUAIVIG)
2kAnpr ouykOAAnan e ogupnAdtnon®

I

Down

1. KaooitepokdAAnon

2. Mmpout{okOANnon

3. HAextpikiy ouykOAAnon*
(okAnpry)

4. XkAnpr ouykOAAnon

* two words
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4. Make six pairs of similar in meaning words out of the two lists.
List A: join, melt, process, alloy, equipment, create
List B: technique, mixture, produce, device, fasten, fuse

5. Write nouns deriving from the following verbs:

Verb

e.g. join
heat
practise
fill
process
press
compose
classify
solder
mix

6. Writing Activity

(Building up a paragraph - Describing items and processes)
Use the information given, below to write a paragraph describing the equipment

used in Gas Welding.

Expressions to help you

thatis ...

either ... or

that / which / whose ....
also/too / as well ...

is / are ... equipped with ...
one ... while the other ...
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One indicates the
cylinder pressure.

The other, the amount
of pressure in the hose.




(red).

One contains
oxygen (green/blue).
The other, acetylene

Regulators regulate
the pressure of the
gas flow from the
cylinders to the torch.

In the torch the
gases are mixed
and the flame

is produced.

Start like this:

The equipment used in gas welding consists mainly of two cylinders containing
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Expressing Usefulness and Purpose.

Use the table to make meaningful sentences.

1
2
a. Two regulators
b. Two manometers 3.
c. The hoses
d. Screws and bolts 4.
, to
e. Rivets . . 5.
is / are in order to
f. Aheat source
needed/used so as to
g. An amperage 6.
over 60 A 7.
h. Welding rods
i. Acetylene and 8.
oxygen
9

. join metals in the arc welding

process.

. carry the gases from the

cylinders to the torch.
control the pressure of the
gas flow in the cylinder.
make temporary joints.
carry out soldering, brazing
and welding.
make strong joints.
produce a flame in gas
welding.
indicate the amount of
pressure in the hoses and
cylinders.

. hold metal pieces together

permanently.
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Atoms - molecules and their compounds

It is known that ores are mineral compounds containing metal. Compounds
are pure substances composed of two or more elements whose chemical
composition is constant. For example, quartz is a compound of one atom of
silicon and two atoms of oxygen. But, what is the atom?

The atom is a particle, which is the smallest component of an element having
the chemical properties of the element. It consists of a positively charged
nucleus of neutrons and protons. This positively charged nucleus exerts an
electrical attraction on one or more electrons in motion around it.

The smallest physical unit of an element or compound — consisting of one
or more different atoms in an element and two or more different atoms in a
compound - is the molecule.

209



Atomic weight is the average weight of an atom of an element based on 1/12
the weight of the carbon -12 atom. The quantity of an element, whose weight
in grams is numerically equal to the atomic weight of the element, is a gram
atom or the gram-atomic weight.

Molecular weight is the average weight of a molecule of an element or
compound measured in units based on 1/12 the weight of the carbon -12 atom.
That is to say, it's the sum of the atomic weights of all the atoms in a molecule.
The quantity of a substance the weight of which equals the substance’s
molecular weight is the mole. This weight is expressed in grams and contains
6.02 X 102 molecules of the substance.

>

Questions

What is a compound?

What is the smallest component of an element called?

What does an atom consists of?

What does the positively charged nucleus of the atom exert?

How is the molecule defined?

What is the average weight of an atom of an element called?

What else is a gram atom called?

Is the molecular weight the average weight of an atom of an element or compound?
What is the molecular weight measured in?

What do we call the weight expressed in grams and containing 6.02 X 10% molecules
of the substance?

© PN

-
e

B. Exercises

1. Referring back to the text, identify the bold-faced words.
€.9. COMPOUNAS GrE.........cocuiiiiiiiiiii bbb
Compounds are pure substances composed of two or more elements whose
chemical composition is constant.

QUAIZ IS ..t
THE @EOM IS......ieceiice et aens
The atomic WeIghtis ..........ccoiiiii s
AGram @tOMIiS .....ocoviicciiie s
TRE MOIE IS ...

®» o0 oo

210



S

. substance

. properties

@ "o o0 T

. based on

Match the synonyms in columns A and B.

A B

contain movement towards
include

depending on
amount

qualities

consisting of
matter

composed of

attraction
quantity

Nogaprowbh=

Complete the table

nouns adjective

atom | s
metal
element
example
electricity
attraction
difference
molecule
equality
Substance .........................................

In the following paragraph replace the Greek words with their English
equivalent.

The atom is éva pépio’, that is the smallest cwparidio? of an element having the
chemical 1816TnTeg Tou aToIxEioU®. It consists of a positively @opTiopévo Truprva* of
neutrons kai Trpwrtoviwv®. This BeTIkG® charged nucleus aokei’ an electrical éA&n® on
one or more nAekTpovia® in kivnan'™ around it.

Drawing information from the text, complete the following:

Ores are compounds which contain
The atom consists a positively nucleus of neutrons and
The smallest physical of an element or is the
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Molecular is the of the weights of all the atoms

molecule.
The
weight, is the

of a substance, the of which equals the substance’s

Say whether the following statements are True of False. Correct the
False ones.

Ores are mineral compounds containing silver and gold.

Compounds are impure substances composed of two or more elements.
The smallest physical unit of an element is the molecule.

Quartz is a compound of one atom of silicon and two atoms of oxygen.

The atom consists of a negatively charged nucleus of neutrons and protons.
The gram atom is also called the gram-atomic weight.



Earthquakes

A bridge damaged by an earthquake Territorial rupture

An earthquake is the most destructive of all natural phenomena. It consists of
rapid vibratory motions of rock near the earth’s surface. A single shock usually
lasts for no more than a few seconds, but severe earthquakes may last for
even three minutes. Most earthquakes are due to rock movement along faults.

When the earth moves suddenly along a fault line, shock waves spread out in
all directions, just as the waves which are created when you drop a pebble into
a pond or when you tap the side of a bowl of gelatin with a spoon. But these
are greatly oversimplified examples. The nature of an earthquake is extremely
complex and involves masses and energies almost beyond comprehension.

Earthquakes occur without warning. A big earthquake is felt over thousands of
kilometres, but the destruction it causes is limited to a much smaller area. The
rapid vibrations are more responsible for the damage than the displacements
involved. A great number of earthquakes shake man-made buildings to
pieces. Water in stream beds can actually be thrown completely over the
banks. Strong shock waves can uproot trees and cause massive landslides.
However, sturdy houses on solid rock foundations may be able to survive with
minor damage.

213



Earthquake intensities tend to be higher in alluvium and soft soil. Atown located
in a river basin of flat alluvial plain may be badly damaged, while a similar city
closer to the fault but constructed on bedrock mountains escapes unscathed.
At great distances, damage is usually limited to taller buildings that are swayed
by slow surface waves. Damage may also occur when two buildings set up
different motion and pound each other.

massive landslides

>

Questions

What does an earthquake consist of?

How long does a single shock last?

What is usually the cause of an earthquake?

Which examples of waves can be compared to the shock waves?

Does the destruction caused by an earthquake spread out in distances of thousands of
kilometres?

Which factor basically causes the damage caused?

Refer to some kinds of damage caused by a severe earthquake.

8. s the kind of sail significant, as far as the earthquake intensities are concerned?

aRkowbd-=~

No
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Exercises
Find the words in the text which mean the following:

disastrous

moving with great speed

movements

a violent blow or shake caused by a collision or an explosion
serious

a crack in the earth’s surface, where one rock has slid againsts another
expand

a small roundish smooth stone

difficult to understand or explain

quantity of matter (in an object)

restricted

moving sth from the usual or correct place

built

intact

beat sth with a great force

Match words from the two columns to make eight pairs of opposites

a. rapid 1. excludes
b. simplified 2. plant
c. involves 3. slow
d. strong 4. complex
e. uproot 5. liquid
f. solid 6. expanded
g. minor 7. weak
h. limited 8. major

3. Write a noun that derives from the following:

MOVE e
destroy
vibrate
involve e,
comprehend ...l
displace
SUNVIVE e

@™o oo oo
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h. intense
i.oset
jo different

4. “Shock waves spread out in all directions.” Rewrite the sentence in the
following tenses: Simple Past, Present Continuous, Past Continuous,
Present Perfect Simple, Present Perfect Continuous, Past Perfect
Simple and Future Perfect Simple.
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. Fill in the blanks with the following words: with, to, beyond, very, in,
over, when, of, on, out, along.

.............. the earth moves suddenly .............. a fault line, shock waves spread
.............. in all directions.

. Thenature .............. an earthquake is .............. complicated.

. When an earthquake takes place, masses and energies are involved which are
.............. comprehension.

. ltis difficult to express the strength .............. an earthquake .............. common terms.

. Water............ stream beds can be thrown .............. the banks.
Sturdy houses .............. solid rock foundations may be able .............. survive
.............. minor damage.

. Rewrite the sentences using the prompts given.

Strong shock waves will uproot trees.
LIRSS
. Atown located in a river basin or flat alluvial plain may be badly damaged by a high
earthquake intensity.

A high earthquake INtENSIY ..o e
Some earthquakes shake man-made buildings to pieces.

Man-made DUIIAINGS ......c.ceririeieece s
. Tall buildings are swayed by slow surface waves.

SIOW SUMACE WAVES .......vvviviiieiiee ettt bbb
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Vocabulary - Terminology

A

ability, ikavotnTa

abrading, diaBpwuévog

abrasion, TpIfn, amdtean, Aciavan, ydapaiyo
abrupt, amétopog

absorb, ammoppoow

abundant, dpBovog

accept, (amo)déxoual

acceptable, amodekTdg

access, mpoopaon

accessory, e£aptnua, ateooudp, CUUTTANPwW-
pariké / BondnTiké e€dpTnUa

accomplish, emTEAW, EKTEAW, DIEKTTEQAIWVW,
TTPAYHOTOTTOIW, ETTITUYXAVW

accordance, cup@wvia

in accordance with, aUugwva / avdoya ue
according to, cUQwva L

account, Aoyopiaopdg

accumulate, emowpelw, cUCOWPELW
accurate, akpIfiig, owaTog

acetylene, akeTuAévio, aoeTUAIVN

achieve, KatopBwvw, EMTUYXAVW

acid, o¢u

acidity, outnTa

act, evépyeia, Tpacn, evepyw, dpw

action, 6paaon, Tpatn, evépyeia

activate, 6paoTnpioTToIW, EVEPYOTTOIW
active, evepydg, evepynTikog, OpaCTAPIOG
activity, dpaoTnpidTnTa, EVEPYEIQ

adapt, Tpooapudlw

add, pooBéTw

addition, TpoaBnkn, augnon, Tpoabeon
additional, (em)mpooBeT0g, CUPTTANPWHATIKOG
adequate, TTaPKNAG, APKETOG

adit, €icodog, aTod (1d10uT. opuyeiou)

adjust (to), mpooappdlw (o€), pubuilw
adjustable, pubpilouevog, emdexduevog pUB-
pion

adjustable pliers, Aapida (toiumidi) ue pubuIo-
MEVO Avolyua alayovwy, yavi{otavaAia
adjustable wrench, yaAAIKd KAeIdi, KAEIDi pe
pUBUICBEVO Gvolyua

adjustment, epappoyn}, pUBuION, TTPOCOPHOYN
advance, Tp60d0G, £CENIEN

advanced, TTponyuéVOG, QVETITUYUEVOG
advantage, TTAcovéKTNpa, OPEAOG

to one’s advantage, mpo¢ 6@eAoc / yia T0 GU-
Epov Karoiou

advisable, evoedelypévog, opBog

aeration, agpiouog

affect, emnpeddw, emdpw (o€), TPOTRAAW
(emi aoBeveiwv)

affirm, empBepaiivw

Ag (Agricultural), yewpyIkag, aypoTiKog

age, nAikia

agglomeration, ouykepaoUOG, GUCCWUATWON,
OUPTIETPWON, OUVTNEN

aggregate, ouvaBpoidw, aUvolo, GBpoiopa,
TOIMEVTOAGOTIN, CUNTTETPWHA, OUYKPIUG, (adpa-
VEG) TTPOOHIYMa

agitate, Tapdoow, avatapdoow, avadedw
agricultural, aypoTikdg, yewpyIKOG
agriculture, yewpyia

aid, Bonbw, éxw wg Bordnua, BoRbnua

aim, oKoTTo¢, 0TOX0G

air, aépag

air pocket, Buhakag a€pog

air-conditioning, kKNipaTiopog

alertness, e¢umvdda, {wnpdda, “‘ompETada’,
oBeATdda, {wnpoTnTa

all in all, cuvohikd

Allen-hex socket, kAeibi TUTTOU AMEV, OWAN-
vwTo KAEISI yia §efidwpa efdywvwy TTagiuadiwv
allow, emTpéTw, a@AvW, TTAPEXW

alloy, kpdpa (JeTdAAwWV), avauign HETAAWY,
KPOMOTOTTOIW

alluvial, Tpooxwalyevig

alluvium (pl. -s / -ia), mpdoxwaon (atmod dupo,
AdoTIn K.ATT. TTOU OXNUaTiCETal PE TN POX| TWV
uddtwv), Bolpkog, AdoTn

along, kot prkog

along with, padi e

alteration, petaBoAn, aAhayn

alternative, evoAAaKTIKOG, EVAAAGKTIKA AUoN
alumina / aluminium oxide, o&gidio Tou ahou-
piviou

aluminium/aluminum, aAouyivio, apyikio
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aluminum hydroxide, udpotgidio Tou apyiAiou
amending, BeAtiwon, di6pBwan, ouvtipnon
amino acids, apivotéa

amount, Too6TNTA, TTOOOV

amperage, (£v)Taon pedpatog, Babuog auTep,
apTrePdq

analysis, avaiuon

analyze, avoAiw

anatomy, avatopio

anchor, oTepewvw, ayKupoBoAw, dykupa
angle, ywvia

animal, {wo, {wikog

animal agriculture, ekTpo@r| {wwv
annealing, &emlpwya, Bpadeia woén, avomn-
on, HoAGKwpa / aTrooKARpUVGn HETAAAWY
annual, JoVOETEG QUTO, OVOETIG

anode, dvodog (xnu.)

anthurium, avBoupio

anticipation, mpdpAsyn, TPoAnwn

anvil, apdvi, akuovag

apart, uakpid, wpiotd

aphid, agida, pehiykpa

apparatus, ouokeur

appetite, 6pegn

application, epappoyrj, xprion, aitnon
apply, mapéxw, dlavéuw, XPNOILOTIONW
apply for, kavw aitnon, arodpal

apply (to sth), epappdlw (ot kT)
appropriate, katadAAnAog, apudlwv

aquatic, udpopiog, uddTivog

arc, 160 (NAeKTPIKS 1} YEWHETPIKG), BoATdikd
16¢0

arc welding, nAektpoouykoAAnon (okAnpn)
area, £kTaaon, Teploxr, TOUEQG, Tedio

array, o€Ipd, TapaTagn

artichoke, aykivapa

article, €idog, mpdyua

artificial, TexvnT6g

ash, otaym

Asia, Acia

asset, TePIOUTIaKO aTOIXEIO, EVEQYNTIKO (ETTI-
Xeipnong)

associate (with), ouvdéw / £xw axéon pe, ou-
veTaipiopal

atmosphere, arpdogaipa

atmospheric, aTHO0PAIPIKOG

atom, dropo (xnu.)

atomic weight, atopikd Bdpog

attachment, e€dptnua, TpoodpTnua

attack, emmiBepa

attempt, emixeipw, dokipddw, TpooTdbeia
attendant, emoTdTng, PUAaKag
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attention, poooxn

attract, éAkw, eAkUw, Tpapw

attraction, éA¢n

attractive force, SUvaun €AEng, eAKTIKA dUvapn
auger, TpuTIQvI

automatic, autopaTog

automatic / retaining screwdriver, autéuaTto
katoapidl Ye kaoTavia, KatoaBidl ue autduaTn
Tahivépopnaon

automatically, autoudrwg

available, diabéaoipog, eAeUBepog, uTrdpyxwy
average, J£00g (6pog)

avoid, amogelyw

aware, eVAUEPOS

be aware of, avridauBavouar,iuar yvworng,
&iuar evijuepog

axle, d¢ovag (Tpoxou)

B

backbone, omrovOuAIKA 0TI AN

backfill, mapayéuioua

backwards, TTpog Ta Ticw

bacterium (pl. -a), BakTnpidio, BakTrpio
balance, 10oppoTria, utrdAoiTo Aoyapiacpuou,
100{UyI0

balance sheet, 10oAoyiopdg, deAtio TTwARTEWY
balanced, icoppotnuévog, katdAAnAog

bale, ymdAa, dépa

baler, xo0pT0deTIKO pnXAVNUa

ball, yméAa

ball peen hammer, cQupi e NUICPaIPIKN KE-
@aAj, oQupi pTdAag

banana, pmavava

bank, 6x6n

bar, TAdka, pdBdog, HoXAGS

bar folder, kapTrTikr) pnxavr}, oTPAVTa, uNXavA
KAUWNG UAAWY PeTAAOU

barge, poouva, goptnyida

bark, phoidg (dévTpou)

barley, kpiBdpi

barn, (oiT)ammobnkn

basalt, BacdAtng

base, faoilw, e¢aptw, otnpidoual, Baciloual
base metals, uteAr] pETaAAa, un TOAUTIHG PE-
TaANa (6TTWG XOAKAG, HOAUBDOG, Weuddpyupog
K.ATT)

baseline, fdon, ypaupi/mepiypappa owpaTog
basic, Baagikdg, kUpiog

basically, Bacikd

basin, Aekavn, yoUpva

basis, fdon



on the basis of, fdoei Tou / g

batch, moodtnta, maptida, pépog, TpRPa
bath, Aoutpd

bauxite, Bwgitng

beam, 6okdg, TaTepPo, Yadépl, TAGTOG (TTAoiou,
yépupag), kapdpr (Nautmy.)

bean, pacoAi

bear, pépw, aoTddw, KpaTw

bear the weight, onkwvw / Baotédw 10 BAPOS
beat (- beat - beaten), kTutw

bedrock, Bpayxwdeg udoTpwpa

bee, péNiooa

beet, 1€0TAO

beetle, okabdpi

begonia, Biykovia

belief, mioTn, memoibnon

believe, moTelw

belong (to), avikw (o€)

below, kdTw amd, TapakaTw

bench, maykog (epyaaciag), Tpdmeda epappo-
oToU, TTPOOXWON, £daPog TTPOOXKWONG

bench metal, pétalo katepyalduevo ato
€QAPUOOTAPIO

bend, kduyn, aTpon, Adyiopa, KopT, Auyilw,
KOUTITW

bending machine, kauTTIKA unxavr, KoupuTa-

006pog

beneath, kdTw amo, TapokaTW

beneficial, euepyeTikdg, weENPOg

benefit, 6pelog, kEpdog

beverage, 010 (GX1 OIVOTTVEUPOTWOEG), OpE-
ynpa

biennial, dietég (uTd), dIETAS

biological, BioAoyik6g

biologically, SioAoyikd

biotechnology, Biotexvohoyia

blackish, paupidepog

blacksmith, o1dnpoupydg

blade, Aetrida, petaAAikO EAacua, Adpa, BeAdvn
(01dnp.)

blast, avoiyw / avativdoow pe duvapimda,
Bdédw poupvéro, TpokaAw £kpnén, pelpa (aé-
pOG, K.ATT.)

blast furnace, uyikapuivog

blood, aija

blood circulation, kukhogopia aipatog
bloom, av6ilw, dvbion

blow, puow

blow in, eupuow

blower, puontipag, euoepd

blunt, otpoyyUAepa, auBAUTNTO

bolt, pmouAdvi, KoxAiag, pavdarog

bond, dcopelw, 6eapdg

bone, 0oTOUV, KOKKOAO

bore, TpuTiW)

borrow, daveidopa

botrytis blight, {ipavon opeNduevn og Botpu-
™, KamvId (QUTWV)

bottom, Kdtw pépog, TUBUEvag, TaTog, FuBdg
branch, k\adi, kAGd0G (mOTAUNG)

branchlet, kKAaddki

brass, pmpoUT{og, Acukdg opeiXaAKog

brass hammer, opeixdAkivog Bpaxiovag/opupa
brazing, etepoyevrig/eTepopung okAnpn ou-
YKOAANGN e XaAkoKGAANan/ utrpouvifokdAAnan
bread, ywpi

break (- broke - broken), omdlw

breakdown, ammoaUvBeon, BAGPN (0€ PnXaveg),
e&avtAnan, Katdppeuon

breathe, avamvéw

breathing / breath, avamvor)

breed, TpéQw, EKTPEPW

breeding stock, {wa yia avamapaywyn
bridge, yépupa

brightness, owreivotnTa

bring, ¢épw

bring up, avotpéQw, ueyoAwvw

brittle, eUBpaucTog

brittleness, euBpaucTéTnTa

broccoli, pmpokoho

bronze, opeiyaAkog kaoaiTépou, PTPouvVT{og,
pTTPOUTEIVOG

bubble, pouckdAa, puoalida

bubble plan, diaypaupaTiké oxédio

bucket, kadog, kouBdg

bud, pmoupTrouki, o@BaAuds / pdm (eutol)
buffer, oTIABwTIKOG TPOXOG/UNXAVA

build, Tilw, kaTaokeudlw

building, kTipiakadg, kTipio

bulb, BoAB6g

bulldozer, pmouAvtola, pnxavr| ekoka@ng kai
I00TTEdWONG

burn, kaiw

burst, emeniéual, ekpriyvupal, E0TTW, oKAw
business, £Tixeipnon, EYTIOPIKES EPYOTIEG
butane, foutdvio

butter, fouTupo

butterfly, meralolda

cabbage, Adxavo

cadmium, kadyio

cage, BaAapiokog, kAouPi, KAwBAG, eykAwPilw
layer cage, kAoufi yia kdreg wortokiag (diarn-
poUueves ag KAwBoaroixieg)
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cal(l)ipers, OI0BATNG CUYKPITIKWYV JETPHOEWY UE
KUPTA GKPQ, KOUTTAOO £0WTEPIKWY dIAOTATEWY,
diapnATNg pérpnong diauétpou

calcium, aoféaTio

calcium silicate, TupiTiké aoféoTio
calculation, urohoyiou6g

call, ovopdlw, KaAw, TNAEQWVW

can, Tevekég, KovaepBoKoUTI

capability, buvarétnta, IkavétnTa

capacity, IKavoTnTa, XWENTIKATNTA

capillarity, Tpixoeidr) eaivopeva

capillary, Tpixo€Idég ayyeio

capital, kepdAaio, kepahaiog, TpwTeUouoa
capture, aiydaAwTidw, cUNapBavw
carbohydrates, udpoyovdvBpakeg, udatdvbpa-
KEG

carbon, dvBpakag

carbon dioxide, 610¢¢idio Tou GvBpaka

carbon monoxide, povoggidio Tou dvBpaka
carbonate, avBpakikd dhag

carrot, KapoTo

carry, (UeTa)eépw, Exw, BaOTw

carry out, @épw €Ig TEPAG, ekTeAw, OlEEdyw,
TTPAYUOTOTTIOIW, EQAPHOlW

cart, kapo, KapdTol

cascade, oU0Ccun o€ ocipd

case, TEPITITWON, TrEpioTAON

cash, petpnTd (xpnu.), PEUOTO XPHUQ

cash flow chart, didypapua poig (Topeiag) Ke-
@aAaiou / Tapgiou

cash operating expenses, daTAveG yia TN Ael-
Toupyia Tng emixeipnong Tou katafdAhovTal o€
HETPNTA

casing, 6nkn, kouTi, kagdvi

cast, KahoUTTI, urTpa, Xutog (yia JETaAAQ)

cast iron, xutooidnpog

casting, koAoUTrwua / XUoIyo pETAMwWY, XuTd
METOAAO / KOUUATI

categorization, kardra¢n o€ katnyopieg, Tagivo-
Mnon

categorize, KaTaTdOOW O€ KATNYOPIaQ, TA§IVOUW
category, karnyopia, T4¢n

caterpillar, kauma, epmrioTpia

cathode, kdBodog (xnu.)

cauliflower, kouvouTridl

cause, TPokaAw, TPOgEVW, aItia

cement, TOIUEVTAPW, EVWVW OTABEPA, TOIUEVTO
ceramic, KepapIKOG, TMAIVOG

cereal, dnunTpiaka, o1TnpEd

certain, GUYKeKPIPEVOG

chain, aAuaida, oeipd

chalk, kpnric, aoBeaToMBog
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chamber, 6dAapog

change, aAAayr|, aAAGlw

change my mind, aAAGdw yvwun

channel, diauog, diodog, TOPOG, kavdAl, Oi¢-
&odog

characteristic, xapakTnpioTIK6(G), yvwpiopa
characterize, xapoktnpilw

charge, PopTidw, yepidw (nAeKTp.)

chart, didypaupa, Tivakag TANPOPopPIWY
check, mapakohouBnan, éAeyxog, EAEyXw
cheerful, xapoUpevog

chemical, xnuikd oToIXEI0, XNMIKOS (€TTIB.)
chemically, xnuika (empp.)

chemicals, xnuikd, XnHIKEG OUTiES / TTPOIdVTQ
chemistry, xnueia

cherry, kepdol

chickpea, pefUbi

chief, mpwrapyxikog, KUPIOG, TTPWTEIWY
chisel, koTTidl, OpiAn

chlorophyll, xAwpo®UAAn

choose, diaAéyw, ETAEYW

chop, hiavi{w, K6Bw (o€ KoppaTdkia)
chromium, xpwyio

chrysanthemum, xpuodvbepo

chuck out, epifwvw, TETW WG AxXPNOTO
churn, K4d0g (peyGhog)

circular, KuKNIKOG

circumstance, mepioTaon

citron, kitpo

citrus (fruit), eotrepidoeIdég

clamp, ouoQiyyw, OQIYKTAPAG, TOEUTTEPI
classification, kararagn, Tagivounon, katnyopia
classify, Tafivopw, katotdoow

clay, TnAdg, apyihog

clayey, apylAdng

clean, kaBapdg

clear, pavepdg, cagng, Tpoeavig, diauyng
climate, kAiua

climatic, kAipatoloyikog, Tou KAipaTog
cling, TpookoAwpal

close, KovTIvOg, gyyuUg, TTUKVAG

close spacing, Tukvd dlaoTApaT

clutch, ouuTTAéKTNG, VTEUTTPAYIAL
coagulate, Tlw

coal, yaidvBpakag, kdppouvo

coarse, Tpayug

coarse-grained, xovOPOKOKKOG, adpOG KOKKOG
coat, youva, Tpixwua (CwoA.), emmioTpwaon
coating, oTpwHa, EMKAAUYN

coccinella (pl. -ae), kokkivéAAn (EvTop.)
cochineal insect, koxeviln, vomdA (Bogikd
€vTopo)



coke, Kok, oTrTdvBpakag, €idog AiBdvBpaka
cold, kpuog, wuypdg

collect, paleuw, GUYKEVTPWVW, GUAEYW
combination, ouvduaopdg

combination / universal pliers, mévoa yevikig
xpriong

combination wrench, kAeidi pe ouvduaouo
YEPHAVIKOU Kal QUEPIKAVIKOU QVOiyUaTOg
combine, koutiva, BepIloaAWVIOTIKE pnxavn,
ouvdualw

combine into, evivopal (kal HETATPETTONAN) OF,
avTIdpw o€ (XNH.)

combine with, evwvopa/ouvdualw/-opal pe
combustion, kauon, dioTUppwWaTN

come across, ouvaviw, BPiokw

commercial, uTTopeUoINOG, EYTTIOPIKAG
commercialization, eumopguparomoinon
commitment, 6¢0euan, 0PEIAf, UTTOXPEWON
compact(ed), cupTrayng

comparable, Suvapevog va ouykpiBei
complete, cupmAnpwvw, oAokANpwvw, TTAR-
pNG, TEAEIWPEVOG

complex, TTOAUTIAOKOG, TrEPITTAOKOG, GUVOETOG
complicated, TepitTAokog

component, £€GpTNUA, GUOTATIKO PEPOG, ATTOP-
TiCov TPANA, CwaTII0

compose, amapTi{w, omoteAw, OouvBéTw, Ou-
YKPOTW

be composed of, amoreAoduar amé
composition, gUvBean, doun

compost, koudoTa, KOTTPOXWHA

compound, évwaon (xnu.), iypa
comprehension, avti\nyn, katavonon
beyond comprehension, 6UokoAa karavonTog,
mépa amo 1a 6pia TS avriAnwng, mou dev 10 GUA-
AapBavel /xwpder avBpwimivog voug

compress, GUUTTIE(W, TTIEQW

compressible, oupmeoTog

concentrate, GUYKEVTPWVW Kal KaBapidw PETaA-
A

concentration, 8ioAoyA, OUykévTpwaon  Kal
KoBopIoudg  peTaAelpaTog,  dlaXwWPIoHOS
concept, 16¢a, cUAMNwn 19€ag

conceptual design, ox£610 TTOU £xw KaTd vou /
TTOU €XW OKEPTEI / GUANGBEI

concern, agopw, YéAnua, epovtida
conclusion, ouptépacua

draw a conclusion, ouumepaivw, Byd{w/kara-
Myw o€ ouumrépaoua

condense, UypOTTOIW O£PI0, CUPTTUKVWVW
condition, 6pog, TpolTobean, katdoTaaon

on condition that, urro Tov 6po 61, ue v
mpolmoBean om

conditioning, TpogToIpacia

conditions, ouverikeg, TEPIOTACEIG
conductivity, aywyiyomnta

conductor, aywyog (Bepy. K.ATT.)

confine, kotakpatw, deouelwW, TTEPIOPIW
conifer (tree), Kwvo@dpo (dévtpo)
conjunction, oueugn, oUVOECHOG

in conjunction with, amé koivou, aUuewva e,
o€ ouvoUaauo e

connect, Cuvdiw, EVWVW

consequence, GUVETTEIN

conservative, ouvtnpnTiKo(q)

consider, pehetw, eEeTalw, AapBdvw cofapd
uttown

consist of, amorehoUpal atmod
constant, ouvexng, 0Ta0epog
construct, kartaokeudlw,  xTidw,
construction, Sour, KATAOKEUR
contact, Exw emaQn Ye, ETAQN
contain, Tepiéxw, (OUW)TTEPIAaUBAVW
container, 6oxe&io, KIBWTIO
continuous, ouvexng, OI0PKIG
continuous miner, opuKTnG, pnxavnua oGlap-
koUG Aeiroupyiag yia Tnv €¢0pugn Kai atroud-
Kpuvan ammoBePATwY OPUKTWV

contour, Trepiypayua

contour strip mining, €¢6puén pe ™ pEBodo
TIEPIMETPIKWY Babuidwv

contract, poaBdAropal amd (acbéveia), KoA-
AW, aptadw

contrary, avtiferog

on the contrary, avriférwg, amevavriag, Touva-
vriov

contribute (t0), ouvelIoEEpw,
control, €Aeyxog, EAEyxw
conventional, ouvinpnTikdg, TaPAdOTIAKAG,
OUMBOTIKOG

convert (into), petarpémw / aMalw (o)
converter, UETATPOTTENG

conveyer, JETAPOPENG

conveyer/conveyor belt, arépuovag 1havTag,
INAVTAG UETAPOPAG, TTEPIOTPEPONEVN JwvN
cooking utensils, payeipika okeln

cool, dpooepds, Wuxpds, kpuwvw, dpoailw,
Yuxpaivw, Yuxw

cooler, cuokeun Yuéng

cooperation, ouvepyaaia, cUpTPagn
cooperative, GuveTaIpIOPAG, OUVEPYATINOG
coordinate, ouvtovi{w

copper, XaAKog

core, KUANvOpog, KuAivopIkd Tufua (Bpdyxou,
€dA@oug, K.ATT.) atmooTmacBév Sia yEwpyHoEwg,
TTupnvag

QTIOKVW

OUMBANW
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corn, KaAQpTTOKI

corrode, Sl0BpwvwW

corrosion, d1GBpwan, okoUplacua
corrosive, 810BpwTIKAG, 0&EIdWTIKAG

cost, k60TOG, KOOTI(W

costly, akpifdg

cotton, BapBdxi

country, xwpa, Trarpida, £§oxn

cover, KaOAUTITW

covering, kGAuyn, kGAuppa, TTEpiBAnua
cow, ayeAada

cowshed, BouaTdaio

crater, KpaTrpog

crawler / crawler tractor, epmruaTpPIOPOPO
TPAKTEP

create, dSnuioupyw

creature, ov, TAdopa

credit, TioTwon

crop, 00d¢Id, GUYKOMISH, KAANIEPYEID (QUTWIV)
cropland, kaANigpyrioIun yn

Cross, otaupog, dlaaTalpwar, SI00TAUPOUE-
vog, TEUvwy, dlaayilw, Sl00TaupwWvVW
crosscut, oTaupoedfg/eykdpaia Tour
cross-point screwdriver, oTaupokatodpido
croton, kpoTwv (Bor.)

crown, kéun 6évTpou

crude, akaTépyaoTog

crumb, KopudTi, Tpiupa, Bplyako, wryua
crumble, Bpuppatidw / -opa

crumbly, €0BpuTTTOG, TTOU TPIRETON EUKOAQ
crush, Bpuppatidw, cuvBAiBw, KoviopToTTOIW
crust, Aoi6g

cryolite, kpu6AiBog

crystal, kpuoTahog

crystalline, kpuoTaAAIKGG

crystallize, kpuoTaMwvw, YeTarpémw o€ KPU-
oToANo

cucumber, ayyoupl

cultivate, kaMigpyw

cultivation, kaAAiépyeia

cultivator, kaA\iepynTIKA Unxavn, KaANiEpynTrg
cure, @povrida, emegepyaacia

current, peUya

curve, KOUTIUAN

cut, Toun, KOWIWo, peiwan, KOPw

cut open, avoiyw (K6BovTag)

cute, 6UOPPOG, XAPITWHEVOS

cutlery, payaipotpouva

cyclamen, KukKAGuivo

cycle, kUkAog

cylinder, kUAIvdpog
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dacus, ddkog

dairy, yahakTokopeio

dairy cows, yoAaKTOTTapaywyIKEG ayeAGdES
dairy production, yaAakToKOUIKY| TTOpaywyr|
damage, KotaoTpEQw, nuId

damp, vypacia

data (sing, datum), 6edopéva

daylight, ew¢ Tng nuépag

dead, &epog, vekpdg

dead furrows, dypnoTa / epd auAdkia

deal with, £xw va kdvw pe, aoxohoUuar e,
TTpayparevoual

debris, utroAsippara, cuvTpippia, pTada
decade, dekaetia

decay, oamilw, Tapakuadw, camoua
decide, amo@aacilw, kpivw

decide on sth, amogacilw yia k7., KataAjyw
O€ KT.

deciduous, puAAoBdAog

decision, amogaon

deck, yeuddoTeyo, 0TEYAOUEVO GUBEVTPO
decompose, amoouvBéTw, HI00TTW
decomposition, ammooUvBeon

decrease, peiwvw / -opal

deep, Babug, Babia

deep-rooting, pe Babiég piceg

definite, ouykekpiuévog, oagng, (kaB)opiouévog
deformation, Tapaudpowaon

degree, fabudg, Babuida

deliberately, okdmua, peAetnuéva

delight, amoAauon, euxapiotnon

demand, amaitw, {nTw, amaitnon
democratic, dnuokpaTikdg

density, TTukvoTnTQ

depend (on), eEaptwual (aTmo)

dependent on, e¢apTwpevog oo
depending on, avdAoya pe

deposit, amobepa, Koitaoua, kabifavw, kara-
KaBilw

debt, xpéog

debt service, emidoon xpewv

depth, BdBog

depth adjustment, pUBuion BaBoug
design, oxé010, oxed1G{W

designation, (T1poo)d10pICUGG, XAPAKTNPIOUOG,
TEpIYpaQN

designing, oxediaopdg, oxediaon
desirable, emBuuntog

desire, emBupw, emBupia



desired, emBupnTdg

destruction, kataoTpoor

destructive, KaTaoTPETTIKAG

detach, ammok6TTW, ATTOCTIW

detect, aviyvelw

detection, avixveuon

detergent, ammopputravTikd

deterioration, emdeivwaon, eBopd, xGhaoua
determination, (Trpocad1)opiouog
determine, Tpoodiopidw, uTohoyilw, kabopidw
develop, avarrTuoow/-opal

development, ¢€AiEn, avdmTuén

device, unxaviopog, Téxvaopa, edptnua,
MECO, OPAYETI, ETTIVONCT, GUOKEUR, MNXavnua
die, OTTEIPOTOHOG ECWTEPIKWV OTTEIPWHATWY,
BidoAdyog, eiNiEpa

diesel, viileA, TeTpéAaio kauong

diesel engine, merpeAaiokivntn / vinZeAokivntn
Hnxavi

diesel-powered, vinleAokivnTog

diet, TpdmOG dlaTPOPriC, BiciTa

differ, dia@épw

diffuse, Siayéw

dig, okdBw

digestive, TemTIKOG

digger, okamTIKO Pnyavnua

dilute, apaivw uypod

dimension, diGoTaon

dioxide, di0ggidio

diptera (sing, -us), d6imtepa

direct, Gueoog

direction, dieuBuvon, kateubuvon

directly, dueoa, kat eubgiav, apéowg
directly related, ou £xe1 dueon oxéon
disadvantage, BAGBN, {nuId, PelovEKTNUO
disc, diokog

disc plough, diokdpotpo

discard, eTw, {eokapTdpw

discharge, ekBaA\dpevo uypo, eKBAMw,
EKPEW, EKTACEUDN, TTapOXN

disease, aoBéveia

diseased, dppwaTog, 00BevAg
disintegration, amoouvBeon

disorder, diatapayn

displacement, petatdmon, petakivnon
dissociate, diaxwpilw, amooTIW

dissolve, diaAiw/ -opai

distillation, amréaTagn, p€Bodog &' amooTAgEWS
distinction, didkpion, diagopd

distinguish, diakpivw, Eexwpidw, diaxwpilw
distribute, (d1a)yoipalw, diavépw, KATAVEUW
distribution, diavopn, katavopr|, Hoipacid
ditch, Tappog, xavTaxi

divide (into), diaipw/xwpidw (o€)

dividers, diaoTtnuopeTpo, diafrtng oxediaong/
eyxapagne o€ PETAAAIKA ETTIQAVEIQ

division, xwpiopa, épio, TpANA, (UTTO)dIdipEon
dominate, Kuplopxw, ETIKPATW

donate, dwpilw, divw, Tapéxw

dormant, adpavig, KOINWHPEVOS

double, 6iTAGg

dracaena, 6pdkaiva (Bort.)

drain, (amo)aTpayyilw

drainage, (amo)aTpdyyion

draught, pedpa (aépog)

draw, oUpw, Tpapw, Byalw

draw in, €l0TTVEw, ATTOPPOPW

draw a conclusion, Byadw ouptépacua
draw filing, {exovopiaopa, Asiavon em@aveiag
peTéAAou TTpog oTiABwon

drawing, okitoo, oxedidypapua

dredge, BuBokopog, paydava

drift, o104 dlauyng

drift mine, opuyeio/yetalAeio pe opifovTIEG
0T0éG / PpéaTa

drifter, xpuowpuyog BdBoug

drill, puTw (pe TPUTTAVI), SlOTTEPW, AVOIYW
(TpUTTa), TpUTTGVI, HpATTAVO

drill press, unyavokivnro dpdarmavo / TpuTravi
drilling, yewrpnon, Tputavioya, 81dTpnon
drip, otadw

drip line of branches, aywyog evotdAagng Twv
KAGOWv

drip / trickle system, cUotnua oTagiuyarog /
AETITAG ponG oTayovwv

drive, petadoon Kivnong, odnyw

drive off, diuyvw, aTTopakpUvw

drop, TéQTW, pixvw, TETW, OTALW, OTAYOVA
drought, ¢npaaia

drown, Trviyouai

dry, gnpog

dry up, oTeyVWVW EVTEAWNG

dryness, ¢npotnTa

dual, 1TAdg

duct, aywyog, cwAjvag

ductile, 6Akipog, eUTTAAOTOG, JaAAKOG, EAaTdg
due (to), opeINdpevog (o€)

dull, pouvtog, appAlg

dull edged, pe oTpoyyuhepéva dkpa

dung, kd1pog, kaBaAiva, aBouvid ({wou)
durable, avBekTIKAG, e Bidpkela, oTaBePAg
dynamics, Suvapiki (THAPA TNG UNXAVIKAG)

E

ear, wridiov (kaAauTrokiou)
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earnings, képon

earnings statement, Aoyapiaoudg/kardoTaon
KEPOWV

earrings, okouAapikia

earth, yn

earthquake, ociou6¢

earthworm, yewokwAnkag

eat, Tpwyw

economically, e olkovopia, OIKOVOIKA
edge, akpo, kOwn, xeilog, akun, aixun
effect, amotéAeopa, ouvémeia, emppon
effectively, amoreAeoparikd

efficient, ammoteAeopaTikdg, amodoTiKAg, IKavog
efficiently, amoreAeoparikd, amodoTikd
effort, mpoomdBeia

egg,apyo

egg saver, oUoTNUa ao@aAeiag apfywv
eggplant, pehitfava

elastic, eAaoTikdg

electric, nAekTpIKOG

electric drill, nAekTpiké TpuTGvI / dpdTTavo
electrical, nAekTpohoyikag

electricity, nAekTpIou6g

electrode, nAekTp60I0

electrolysis, nAektpoAuon

electrolyte, nAektpoAUTng

electrolytic, nAekTpoAUTIKOG

electrolyze, nAekTpoAlw

electromagnet, nAektpopayvritng
electrometallurgy, nAektpopetaoupyia
electron, nAektpdvio

electronegativity, n\ektpoapvnTikdtnTa
element, oToixeio

elevation, aviywarn, UYwua, UYOPETPO
elevator, aveAkuoTrpag, acavoép

eliminate, ammopokpUvw, atmokA€iw, eCaAeipw,
TTEPIOPICW

emerge, EETPORAAW, eppavidopal, avaduopal
emit, ekTTéPTIW

employ, XxpnoIPOTTOIW, ATTACXOAW, TIPOTAA-
Bdavw, avaBétw £pyo

enable, mapéxw Tn duvatdtnTa

enclose, mepikAciw, TEPIBAMW, ECWKAEIW,
TEQIPPATOW

end, Téppa, Akpn, TEAOG, TEAEIWVW

end in, amoAyw, kataAfyw (o€)

end cutters, eympooBokOTTTNG

enemy, ex6p6¢

energy, evépyela

engine, unxavn

engine block, kupiwg ocwpa/“uTAoK” KIvnTpa
enjoy, aTmoAaupavw

enlarge, au¢dvw, emekTeivw, diEupUvw
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enormous, TTEAWPIOG, TEPATTIOS
enormously, Tdpa oAU, TepdoTIa

enrich, eymhourilw

ensure, £€ao@aAilw, eyyuwpal

enter, eioépyopal

enterprise, EUTIOPIKN ETTIXEIPNON

entire, 0AOkANpPog, 6Aog, ohoaxepPrg
entirely, evieAwg, €& oAokApou, 0AoaxEPWS
entrance, €icodog

environment, TepiBaAAov

enzyme, év(upo

equal, icoduvapw, Ioouyal, ioog (TTpog)
equal to, avtagiog, Ikavog, o BEan

equip, €podIddw

equipment, £podIa, £QodINCUOG, ECOTTANICHOG
erosion, 61dBpwaon

erupt, ekprjyvupai

escape, YATWvw, Eepelyw, Slapelyw
essential, facikdg, ouoiwdng, amapaitnTog,
avaykaiog

establish, dnuioupyw, oxnuaTidw, KabiEpwvw,
eykabidplw

establishment, eykatdoTaon, idpuon

ester, £0TEPAG

evaporation, e§dtpion

evaporative, e £atpion, eSaTpI(OpEVOG
even, OpoIOPOPPOG, OUOAGG

even though, akoéua kai av, TapdAo ou
evenly, opoidpopea

evenness, OoIOUOPYId

evergreen, aglBaAig

evidence, paptupia, amddeign

evident, epgavrig, eavepog, £kdnAog

ewe, TTpoBartiva

examine, e¢eTadW, avixveUw

excavate, avaokdTTw, Kavw avaoKapég/ek-
OKAQES, EKOKATTTW

excellent, Baupdaiog, £¢0xog

exception, e&aipean

exceptional, eaipeTIKAG, oTTOUBIOG
excess, TAedvaoua

excessive, UTTEPBOAIKAG, TTAEovalwv
excrement(s), TepiTTWUA

exercise, £xw, KAvw Xprion, aoKw/-oupuai
exert, (¢¢)aokw

exhaust, ekdiwén agpiwv, egdTpion, eCaviAw
exhaustion, e¢avtAnon

existence, UTrapgn, Tapouaia

expand, emekTeivw

expense, ¢€000, datdvn

experiment, Treipaya

experimental, TTeIpapaTkog

expert, €I0IKOG, EUTTEIPOYVWHWY



exploration, épeuva, diepelvnan, egepelvnon,
egéraon

explore, egepeuvw, (81)epeuvw, EEETAlW
explosive, EKPNKTIKO, EKPNKTIKY| UAN, EKPNKTIKOG
expose, eKBETW (T1.X. OTO QW)

express, ekppalw

extension, TpoékTaon, eméKTaON, dIAOTOAN
extensive, EKTEVAG, EKTETAPEVOS

extent, éktaon, péyebog

external, e§wTepIKOg

extra, emmA¢ov, TTapOTTavw

extract, amoomw, ¢ayw (uetaAA.), Byalw
extractive, e€okTIKOG

extractive metallurgy, o kKAGd0g TnG peTaA-
Aoupyiag TTou a@opd TIG EAKTIKEG EPYOTiES
extraneous, {évog, GOxETOg

extremely, utrepBoAikd

F

fact, yeyovog

factor, mapdyovrag

fairly, apkerd, oAU, Sikaia, cwoTd

fall, méptw

fall apart, Bpuppartifopal, xdvw T GUVEKTIKOTN-
10 (yIa €6Gn)

fall in, epmrimmw / avrkw o€

fancy, youaTo

far, yakpid

farm, aypdg, aypdktnua, KTAUa

farm products, aypotikd TpoiovTa

farmer, ekTpo@£ag, aypdTng, KTNVOTPOPOS
farming, aypokaAhiépyeia, yewpyikdg
farming operations, aypokaA\igpyeieg, aypoT-
KEG epyaoieg

fashion, Tpdmog, P6da

fasten, otepewvw, TPOOOEVW, PTTHYW, OQIYYW,
KOMwW, dévw

fat, Aitrog, TayUg

fault, pyua, eykatakpAuvion

fault line, TEKTOVIKG Prypa, YPOAUW HETOTITW-
OEwg

feasible, €ikTdg, TpayuaTomoIfaiyog, duva-
170G, EQAPUOOINOG

feature, xapaktnpioTikd (Yvwpiopa)

feed, Tpépopail, {wotpoer|

feed on sth, Tpé@opai pe KT

feed supplements, guuTTANpWUATIKG OTOIXEID
dlaTpoeng

feeding, (810)Tp00Qn, TGIGWA, BOOKA

feel (-felt - felt), cilcBavopal

be felt, yivouai aioBntég

ferric oxide, ogidio Tou a16ApPoU

ferromagnetic, o1dnpopayvnTik6g

ferrum, oidnpog (xnu.)

fertile, yovipog, elpopog

fertilize, Aimraivw (£60@ocg)

fertilizer, Aimaoua

fiber / fibre, iva

fiber / fibre glass, @diumep ykAag (€idog TAa-
OTIKOU yuaAioU)

ficus, @ikog

field, aypdg, xwpdei, Tedio, Topéag

fight, (kara)moAepw, pdyopal

figure, utroAoyidw

file, Aipa

filing, piviopa, Mipdpiopa, Asiavon pe Aiga
fill, cupmAnpwvw, yepidw

fill in, TAnpw, yepilw, oupTTANPWVW

filler (metal), pétaAAo TTOU XpnoIUoTIOEITaI TOV
OUYKOAANTIKO UAIKG OTIG OUYKOAAADEIG, “kOANON”
film, pepPpdvn, Aemtd oTpwa

filter, dINBw, @IATPGPW, GIATPO

final, TeNikOG

financial, oikovopIk6g

financially, oikovopikwg

find out, Bpiokw, avakaAUTITW

finding, eUpnua

fine, AeTrTd¢, KaAGG, TrEPIPNMOG

fine-grained, AeTTTOKOKKOG

finely, AeTr1d, WiAG

fire, pwmd, Tup

fired brick, Tupdtoufio

firm, aTaBepotroiw, o@IxTOG, OTABEPAC, ETaIpIa
firmly, oTaBepd

fix, oTepEWVW

flame, pAdya

flat, emriedo (oua.), emimedog, afabng, opaidg
flat-nose pliers, TAatutaiumdo

flat-tip screwdriver, koivd karoapidi pe re-
TAQTUOPEVO GKPO, KATOORi0I £YKOTTAG, KOXAIO-
oTPOYIO

float, emmA{w

flotation, emitAcuon

flow, péw, pon, KUAw

flower, AouAoudl, GvBog

flower bed, Taptépi

fluid, peuaTog, uypo

fluoride, pBopiolyog

flux, cuA\iTTaopa, PEUCTH Kal EUTNKTOG UAN
fly, poya

foil, éhaoua (petdAlou)

foliage, UMwua

following, emdpevog, akdAoubog, €€Ag
food,Tpoon

forage, Tpo@r| (wwv, Bookn, voun
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force, duvapn, 10%Ug, e¢avaykadw, eopTadpw
(Mnxav} K.ATT.)

force (into), kateuBlivw / mMElw e Bia (éoa o€)
forge welding, okAnpr cuyk6AAnon pe oQu-
pnAdTnan, nAekTpoouykAAANGn o€ KAWIVO
o16npoupyoU

forging, ooupnAdTnon, XGAkeuon

forging tongs, AaBida kauiveutr), TOIUTTION
KOMIVEUTNpiou

fork, mpouva

form, poper, oxAua, €idog, TUTTOG, oXNUOTI(W
formal, Tutikdg, emrionuog

formation, oxnuamnopog

forming machine/roll, unxdvnua KUKAIKAG
KAUWNS (@UMwV petdAAou), KUAIVOPOG Kauwng,
pnxovr KuAivdpwong

formula, ouvtayn, 100G, 6pOG

forwards, pog 1a euTPAg

fossil, amoAibwpa

fossil fuel, Quoikd kavoiyo, kaloiuog UAN TTpo-
epxopevn atmo amohiBwyaTa

foundation, BepéAio

founding, kahoUTrwpa/xUoIdo/xwveuon PETAA-
Awv

foundry, xutfipio, xwveutrpio

frame, okeAetdg, TAaicIo, Kopvila

framework, okeAeTdg, TAaiaio, doun

free, ameAcuBepwvw, amodeopelw, EAeUBEPOG
frequency, ouyvotnTa

frost, mayeTdg, maywvid

frost-free, xwpic wuyxog/mayetd

froth, appdg

fruit, epouTo, epolTa

fuel, kauoiya, Kavoiun VAN

fullness, TAnpoTNTa

function, Aeitoupyia, AciroupyikéTnTa
fungicide, pukntoktévo

fungus (pl. fungi), pUknTag

furnace, kapivog, eaTia, Poupvog

furrow, auAdki

furthermore, emimAéov, emiong, e¢aAAou

fuse, Nwvw, ouyxwvelw /-odal, TAKW, KOAW
dia THgewg

fuse (into), cuyxwveiw / -opai, (GUYKOAAW diat
MEEWG, Niovw (o€)

G

gallery, yahapia, otod

gangue, yaIwdelg TTpoaiels, TepiBAnua pe-
TOAEUPATOG, TIETPWHA TTOU TTEPIEXEI HETAMAEU-
pa, TETPWUA ETAQRS

garden, (Aaxavé)kntog
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market garden, mepiBoAI / kAo yia kaAiép-
yela EUTTOPEUTILWY OTTWPOKNTTEUTIKWY
gardening, KNTTEUTIKOG

gardening plant, guté KfToU

garlic, ok6pdo

gas, aépio

gas welding, okAnprj ouyk6AAnon pe T xpron
KOMIVETOU

gaseous, agpIwdng, agpPIoUX0G

gasoline / gasolene, Beviivn

gasoline engine, Bev{ivokivntn unxavn
gauge, HETPO, UETPNTAG, GPYOAVO HETPNONG
Geiger counter, yerpnTAg Mkdiykep (yia v
avixveuon TG padievépyeiag)

gelatin, CeAativn

generation, yevid

genetic, yeVETIKOG

genetic engineering, YEVETIK UNXavikA
genuine, yvio10g, 0waTdg

genus, yoviolo

geochemical, yewxnuIKOG

geochemist, 0 yewynuIKOG
geochemistry, yewynpeia

geological, yewAoyikog

geologist, yewAdyog

geology, yewAoyia

geomagnetism, yewuayvnTiopog
geophysical, yewpuaikog

geophysics, yew@uaoiki

germanium, yepuavio

girder, okeAeTOG (YEQUPAG K.ATT.), aTadAIVO
dokdpl

give, didw

give off, avadidw, amodidw, EAeuBepwvVW
glacier, Tmayetwvag

glass, yuahi

glossy, oTIATIVOG, YUaAIoTEPOS

goal, okotdg, emdiwgn

goat, Katoika, yida

gold, xpuodg, xpuodol

grain, dnunTpIakd, KOKKOG, KOUKOUTO!, WyUa
gram, ypauuapio

gram atom, ypauuodropo

grand, yeyaAoTrpeTAg, eydAog, £¢oxog
granite, ypavitng

grape, GTOQUNI

grapevine, kKAfua

grass, xAon, xoptdpi

grass walk, diadpopuog/uovottdn Je xAdn
gravel, xahiki

gravimeter, BopUpETPO, POPUTOUETPO
gravitational, eAkTIKOG, TG BapuTtnTag
gravitational pull, éA¢n, BapUtnTa



gravity, maykéopia éAgn, BaputnTa
greenhouse, Beppokio
grind, aAé6w

grinder, unxdvnua Tpoxioparog-Asiavong-oTiA-

Bwaong, akovioTApl, OHUPIOOTPOXOG-AEIAVTAG,
AEIOVTIKOG TPOXOG

grinding, akéviopa

gripping, Aapn, yavidwya, mdaoipo pe yavi(o
groove, Traroupa, papOwaon, auAakid
groover, epyaAcio yia T Slapdpewan BnAia-

OTIKWV OUVOETEWY / TTATOUPWV TTEONG Kal KAEI-

OipaTog pagwv Kal avadimAwoewy (o€ QUAA
HETGANOU)

ground, £da@og

grow, avatrtiogopal, KAANEPYW, PEYaADVW
growth, avdmTugn

guide, (kaB)odnyw, Kateubuvw

gummy, KOAM®ONG

gun, moTOM (AiTravong), AavTipag

H

hacksaw/metal saw, o10nporrpiovo
haematite (Fe,O,), aiuaritng

hairlike, (AeTrT6¢) oav Tpixa

ham, yAoutdg

hammer, ogupokoTiw, oQupnAaTW, CPUPI
hand, xépi

hand drill, xeipodpdmavo, xeipompiovo

hand groover, diapopewTikd epyaAcio BnAia-
OTIKWV OUVOETEWY, EPYAAEio XEIPOG yIa TV
Triean/kAgioIu0 PaQWV kal avadITTAWCEWY O€
QUM petdMou, epyaleio yia TTaToupeg
hand-held, Tou kpariétal / ouykpareital e 1o
Xép!

hand-operated, xeipokivnTog

hand picking, (TTpooekTIKO) pdlepa e 10 XEp!
hand-pushed, xeipokivnTog, Tou TrpowBeitai /
OTIPWYVETQI LE TO XEPI

hand tool, epyaAcio xeipdg

handful, gouyta

handle, (xeipo)Aapn, xepoUNi

hanger, kAddog kaptrogopiag, Todid

hard, okAnpdg

harden, okAnpaivw

hardening, oTtaBepotoinon, okAjpuvon
hardness, okAnpoTnTa, aTepedTnTa, Babudg
avToxng, oTepEoTIONON

harmful, BAaBepdg

harness, dapddw, deopelw (NNiakn evépyeia
K.ATT.), TIBaoElw

harvest, 000¢10, cuykopidr|, TpUYog, BepIouOS

harvester, pnxdvnua cuAoyrg / CUYKOUIONG
harvesting machine, unxdvnua ocuhoyng/
OUYKOMIBAG, BePIOTIKA unxavA

haul, éAkw, pupoUAKw

haulage, petagopd (Bapéwv TPoIdVTWV/UAKWY
KUpiwg We @opTtnyd auTokivnta f e IMAVTEG
HeTapopds)

hay, oavag, dxupo/-a

hazardous, emkivduvog

headframe, BapoUAko kKopuQrg

health, uycia

healthy, uyiig

heat, 6epuonta, (€on, Beppaivw

heater, BepudoTpa

heating, B¢puavon

heating system, ouoTnua B¢ppavong
heavily, Bapid, acuvriBioTa

heavy, Bapulg

heavy-wheeled tractor, Tpaktép Bapéog T0TTOU
heel (of a hand), Bdon maAdung (Tpog Tov
KapTTO TOU XEPIOU)

height, Oyog

help, Borbeia

helpful, xprioipog, BondnTikdg

hemming, oTpavi{apioua, avadiAwan dkpwv
herbicide, {I{aviokTévo

high, uwnAdg

hint, vi¢n, umraiviyuog

hill, Adgog

hilly, Aogwdng

hoisting, avuywrikdg, aviywaon, avéBacua
hold, (xaTa)kpaTw

hold on to, kpatw, TTPocKoMwalI (O¢)
holding, (ouy)kpdTnon, kpdTnua

hole, o), TpUTQ

hollow, koikog, koU®Iog, Kevog
homogeneously, opoioyevig

hoof (pl. hooves), omAf {wou

horizon, opifwv, oTpwia (YewA.)
horizontal, opi{ovTiog

horizontally, opifovTiwg

hose, eUkapTTog USPOCWAAVAG, pAvIKa, AACTI-
X0 (TToTiopaTOG), EANAOTIKOG CWARVOG

hot, (0166

hot tub, Bepuaivépevn maoiva

house, oTeyddw, oTIiTI, KATOIKIO

household, oikiakog, TnG oIkiag

human, avBpwivog

human being, avBpwmivo ov

human resources, avBpwmiveg TyEG/Tépol
humidity, uypacia (atuéoeaipag)

humus, xoUpog, Jaupéxwua
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husk, amogAoiw, Eg@Aoudidw

hutch, kAouBi (yio KOuvENID K.ATT.)
hydraulic, udpauAikdg, TTou AeIToupyei Je T
dloxéTeuarn vepou

hydraulic conductivity, udpauhiki aywyiyo-
mra

hydrogen,udpoyévo

hydrometallurgy, udpouetaAoupyia, emegep-
yaoia perdAou dia uypdg odou

hydrometer, TTUKVOUETPO, APAIGUETPO
hydroxide, udpo¢gidio

hymenoptera (sing, -us), upevotTepa

idea, 15¢a

igneous, TTupIyevAg, EKPNEIVEVAG, HayUaTOYE-
vng

illustrate, ameikovilw

immense, TEAWPIOG, TEPATTION

immensely, TepdoTia

impact, TpOOKpOUOT, AVTIKTUTIOG, ETTIPPON
impact wrench, emavagopTiduevo epyaheio/
TpUTTAVI/BpATTavo BIdwuaTog

implement, oUvepyo/epyaheio (TTapeAKOpEVO)
imply, utrovow, utrodnAwvw

improve, BeATIwvw, KaAUTEPEUW
improvement, BeAtiwan

impure, akdBapTog

impurity, akaBapoia

impurities, ¢€veg TPOOIEEIS (YEWA.)
inadequate, avemapknAg

inch, ivioa (1/12 Tod100=2,54 €K. Tou p.)
incline, kAivw, yépvw

include (oup)mepIAapBavw, TepikAgiw
income, ¢000a, €1060NUa

increase, augavw / -opal, avénon

indicate, d¢ixvw, (UTT0)dnAwvwW, UTTOBEIKVUW
individual, {exwpioTog, Evag-Evag, SI0QOpPETI-
KOG, OTOWIKOG, HELOVWHEVOG

indoors, o€ c0WTEPIKO XWPO, péoa
industrial, Biounxavikég

industry, Blounyavia

infect, yoAUvw, peTadiow véoo

infection, poAuvaon, petddoon véoou
infectious, poAuapartikog, Aoiuwdng

infest, Aupaivopai, paoTidw

infiltration capacity, dinénrikr| ikavétnTQ
influence, enpeddw

inform, TTAnpo@opw

ingot, pdRdog (xpuoou, K.ATT.)
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initial, apyikog

injury, BAGBN, CnuId, TPAUPOTIONES

inner, EoWTEPIKAG

inorganic, avopyavog

insect, éviopo

insect-fed, Tou TpépeTai Ye Eviopa, Eviopo@d-
Yog

insecticide, eviopoktovo

insoluble, adidAutog

inspect, e£eTa{w oxoAaoTIKG

install, eykaBioTw

installation, eykardoTaon

instalment, 560n

instrument, epyaAcio, 6pyavo

insulation, uévwan

intensity, éviaon

intensive, evaTikog

interact, aAAnAemdpw

intermingle, avauiyviw, / -ouai

internal, ecwTePIKAG

interval, didotnua (xpovikd), SIGAEIUUa, aTTo-
aToon

at intervals, kard diaoTruara

invest, emevouw

involve, (oup)mepiAapBdvw

be involved, éxw oxéon, AauBdvw xwpa

be involved in, acyoAoduai e, euttAékouai (o)
ion, 16v

iron, oidnpog

iron pyrite (FeS,), o1dnpotupitng, Beioixog
0idnpog

irregular, akavovioTog, avipalog, dppubuog
irrigation, dpdeuon

issue, ekpéw, Byaivw, £§odog, ékdoon, ékBaan,
Béua

item, Tpdypa, €idog

jack, ypuhhog

jackhammer, o@upi yia oTId0IHO PTTETOV /
OKANPWV KOITAOPATWY K.ATT.

jewellery, koopAuaTta

job, douAeid, €pyo, epyacia

join, ouvdEw, evwvw, OUiyw, CUVATTTW
joining, évwaon

joint, oUvdeon, évwan, apuog
judgement, kpion, yvwun

juice, xupog

jumbo, peydAn pnxavokivntn unxavn yia €66-
puén BdBoug, xpuowpuxog BdBoug



K

keep, QUAGTTW, B10TNPW, KPATW

keep a close eye on, @povTilw cuvexwg /
| adidkoTa

keep track of all cash, (dia)pw apxeio Tou
OUVOAIKOU PEUOTOU XPrHaTOg

kentia, kevmid (Bor.)

kernel, TTuprjvag, KoukoUTol

killer, doho@dvog

kilometre/kilometer, xINOuETPO

kind, €idog

knoll, hogiokog, BouvaAdki

knowledge, yvwon

L

label, €TIkéTa, TOTTOBETW / KOAW ETIKETA
labo(u)r, kéT0G, L6XBOG, Epyaaia

laboratory, epyacTiipio (€TOTNPOVIKO)

lack, otepoupal, EAAeIwn

land, yn, £€dagog, npd

landscape, Totio

landslide, yewAoyikr katoAioBnon

larva (pl. larvae), kdumia evrépou, TTpovUN
last, dlapKkw, KPATW, TTPONYOUKEVOG, TEAEUTAIOG
last out, diapkw, kpaTw (yia xp6vo)

last but not least, reAsutaio aAAd e¢ioou on-
HaVTIKO

lateral, TTAeupIkOG, TTAGYIOG

lava, AaBa

lawn, x\ootdmnrag, xAon, eouAa

lay (- laid - laid), TomoBeTw, Badw, oTPWVW
lay (eggs), yevvw (auyd)

layer, kOTa woTOKIaG, OTPWHA (YEWA.)

layer cage, kAoupi yia K6TEG woTokiag (SiaTn-
poUpeveS ae KAwBOTTOIYIES)

leach, diuAidw, @IATpapw (uypd)

leaching, 610Nion, @IATPApPICUA, N PETA KOBIZA-
oewg didAuon

lead, u6AUBdOG

lead (- led - led), 0dnyw, KataAyw

leader, ny£tng, apxnyog, kupiog BAacTdg
leader branch, 1o kevrpiké wnAdtepo KAadi TToU
gival n TTPOEKTACT TOU KOPpOU

leaf (pl. leaves), UAO

leafhopper, akpida

leafy, uAwWANG

learn, paBaivw

leather, 6épua, TeToi

leek, Tpdooo

leg, okéAog, 6D

legumes, 6oTTpia

length, prikog

lengthen, pakpaivw, EMUNKOVW

lentil, gakn

lettuce, papoUAi

level, emriedo, emiTedog (€M@AveIa), aTaOuN,
I00TTESWVW

liability, opeiAr), cUvoAo (0IKOVOUIKWY) UTTOXPE-
woewv, (ouvBwg aTtov TTANB.) TadnTIKG

lie (- lay - lain), keipai, Bpiokoual

life, Cwn

lift, vpwvw, onNkWvw

lifting, aviywon, avéBaoua, CAKwHA

light, eAa@pug, AeTrTdg, Ox1 Bapug, ewg
light-brown, avoikto ka@é (xpwua)

limb, (xovTpdg) KAwvog/kAGdOG (dEvTpou), AKPO
(owparog)

lime, aoBéotng

limestone, aofeoTdMBOG, TETPWUA

limit, Tepiopidw, 6pio

limonite (Fe,O, = H,0), Aeipwvitng

line, ypauun, o€ipd, emevouw, EMOTPWVW
linkage, ouvdeon

liparis / lymandria monachus, Airapig (évtopo
Trou TTPoaRaAAel ddon)

liquid, uypo, peuaTo (oua.), uypdg, PEUTTOS
liquidity, peuatotnTa

list, Balw o€ / eTidyvw KatdAoyo, KaTdAoyog
live, (w

livestock, {wa, (wvTavd, kotad!

living, {wvtavég

living expenses, ££060a diafiwang

loam, Tayu xwpa, TAGG

loam soil, TNAWdES £dagog

loamy, TTNAWdNG

locate, eykaBioTw, 16pUW

be located, supiokouai, Keiuai

lock, kAeidapid, KAeidwpa, KAEISWVW
lock-grip pliers, Tévoa yia ouykpdTnon ow-
MVwV / KOpPaTIWV K.AT., “OKUAQ”, ypITTOG,
aptdyn

longevity, pokpolwia

loose, agrivw eAetBepo, xahapwvw, xaAapd,
ATOG, eha@pig

loosening, xaAdpwon, EEAaokapiopa

lose, xavw

loss, amwAela, xdoiuo

low, xaunAdg

low capacity, Pikprig KNipakag, JIKPAG xwpenTi-
KOTNTAG, HIKPNG duvaToTnTag / IKavOTNTAG
low-carbon, pe xaunAf mepiekTikdTNTA (O€)
avBpaka
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lowland, edivij repioyr
lump, oB6Aog, koupdT, pala
luster/lustre, akTivofoAia, oTIATTvéTNTA, AdUYwn

machine, pnyxavn, pnxavnua, Katepyddopar e
epyaAeiopnyavn

machinery, pnxaviuara, unxavég

magma, Jayua, TTUKVOPEUaTn SIATTUpog UAN
aTmo Ta éykaTa NG yng

magnesium, payviolo

magnetic, poyvnTiKog

magnetic field, payvnriko6 medio

magnetic oxide (Fe,O,), payvnitng
magnetism, uayvniopdg

magnetite (Fe,0,), payvnrimg

magnify, peyebivw

magnitude, péyebog, éktaon

magnometer, payvnTéueTpo (6pyavo PéTpnong
NG MayvNTIKAG aTTOKAIONG)

mailable, Tayudpouroipog, Tou pTropei va
TaxudpounBei

main, KUpIog, BacIkdg

mainly, Kupiwg, TpwTioTWG

maintain, ouvinpw, d10TNPW

maintenance, d10TrpNoN, GUVTHPNON

major, KUpIog, TTpWTEUWY, CNUAVTIKATEPOG,
peyaAUTEPOG

major purpose, KUpIog OKOTTag

majority, TAgiovoTnTQ

make up, oxnuatilw, Tapdyw, KATAOKEUAW
making, Kataokeur, £pyo, PTIGEINO
malleable, eAaTd¢, eUTTAOOTOG, OQUPNAATAOINOG
mallet, pahakd c@upi (§UAVo A TTAAOTIKO)
Malta/undulant fever, peAiraiog TTupetdg, We
NiTokokkiaan, BpoukéAAwan

management, dioiknon, diaxeipion
managerial skills, diaxeIpIOTIKES / BIOIKNTIKEG
IKavOTNTEG

mandarine, pavtapivi

manganese, Payyavio

man-made, KATAOKEUAOUEVOG aTTO avOpwIva
xépia

manometer, JavopETPO

manufacture, Tapdyw, KATAOKEUAW
manufacturer, KaTOOKEUOOTAG, BIOUrXavog
manure, KOTTpOG

marble, pdppapo

market, egtropevopal, ayopd

market garden, epIBOAI/KATIOC GTOV OTTOI0
KaANiEpyoUVTal EUTTOPEUCIUA OTTIWPOKNTTEUTIKA
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market price, Tiur) ayopdg, ayopaia Tiur, TpE-
XOUOo« TIUA EUTTOPEUPATOC

marketing, PApKEVTIVYK, TO OUVOAO EVEPYEIWV
Y0 TNV TTPOWenan Twv ayabwyv ato Tnv Tapa-
YWyn oTov TENIKO KaTavaAwTr

marking, onuddepa, yapkdpiopa, cUuBoAa A
apIBuoi avaypa@oueVa OTIG CUCKEUATIEG EUTTO-
PEUNATWYV

marrow, KoOAoKUBdAKiI

marsh, €é\og

mass, pada, dykog, TARBog

mass production, Jaikr} TTapaywyn

mass removal machines, pnxaviuara padiknig
améoTIaong

massive, Jafikdg, ouadIkdg

matter, UAn, UAIKO, ouaia, {ATnua, Béua

no matter what, doyera / aveéaprnra amé
mature, WPIPOG

meadow, AIBad

mean, £VVow

means, €00, TPOTTOG

by means of, uyéow (tou/mcg), ue T PonBeia
measure, PETPW, UTTOAOYilw, PETPO
measurement, P£Tpnon, PETPNUA
measuring instrument, 6pyavo pérpnong
meat, kp£ag

mechanical, unxavikog, TG Unxavikig
mechanize, unyavotoiw

Mediterranean, Meooyeiakog, Tng Megoyeiou
medium, peoaiog, péco

meet sth, avramokpivoual o€, KAAUTITW, IKOVO-
TT0IW

melt (-melted-melted/molten), Awvw, TKw
melting point, onpeio ™ENg

member, uéAog

membrane, pepppdvn

mention, ava@épw

mercury, udpapyupog

metal, pétaio

metal worker, yetaMokaraokeuaoTig
metallic, peTaAAIKOG

metallurgical, petaA\oupyikdg

metallurgy, petaMoupyia

metalworking, HETOAOKATAOKEUEG, HETOANOUP-
VIKEG EpyoaieC

metamorphic, JeTauopQWOIYEVAS
metamorphose, JETAUOPPWVW /-opal
method, péBodog

micrometer, JIKPOUETPO

migration, (peta)kivnon, yetarémon, Petava-
0TEUON

mild, rjmog



milk, yaAa, appéyw

milking, dppeypa

mind, puaAo, TTvelua, Voug, yvwun

change one’s mind, aAAd{w yvwun, peraviwvw
mine, e€opUoow, Byalw pEtalAa, opuxeio, pe-
TaAA€io, peTaAwpuxeio

miner, petaAMwpUxog, avBpakwpUxog
mineral, PETOANIKOG, OPUKTOG, OPUKTO, HETGA-
Aeupa, avépyavog

mineral-bearing, o uTEPIEXWY / PEPWV OPUKTA
minerals, avépyava GAata, JeTaAAIKG oToIXEO
minimal, eAdyioTog

minimum, eAdyi0To

mining, YeTAMEUTIK eKUeTAAAEUDT, €E0PUEN
METAMWY, peTaAAeuan, didvoign WeTaAAgiou
minor, YIKPAG, a0APAVTOG, ETTOUCIWANG, dEU-
TEPEUWV

minus, TTAnv, peiov

minute, JIKPOOKOTTIKOG

mist, (Uypd) axAUG, EAa@Pa opixAn

mite, {wugio

mix (with), avap(e)iyviw/avakarelw (Ue)
mixture, p(g)iyua, avap(e)gn

mm (millimetre), xi\looTOUETPO

mobile, KIvnTOg, EukoAOKIVNTOG

modern, oUyXpovog

moist, uypog, votepag

moisture, uypagcia

moisture-holding capacity, ikavétnra ouykpd-
™Maong Tng uypaaiag

mold, pouxAa

mole, oA

molecular, popiak6g

molecule, uopio

monkey wrench, owAnvokapoupag

mood, d166¢ean

moth, AemdoTTEPO

motion, kivnon

motor, unxavn, KivnTApag, HoTép
motor-driven, pnxavokivntog

mould, paupdxwa, prTea, KaAoUT, TTPOTUTIO
mount, epappdlw, ToTTOBETW, 0TNPEIGW, OTAVW,
TAQICIWVW, TTPOCAPTW, TIPOCAPUOLW
mountainous, opeivdg

move, KIvWw / -o0pal

move away, aTTopokpUvVW

movement, (peta)kivnon

mow, koupelw (ypaaio)

mowing, BepIOTIKOG (yia xopTap!)

multiply, ToMamAacialw / -opai

musical, pouaiKog

narrow, oTevog

natural, QuaIKOG

naturally, euoikd

nature, @Uon, €i00¢, XapOKTAPAG

nearly, oxedov

neck, Aaipdg

need, avaykn

needless, dxpnoTog, aXPEINOTOG, TTEPITTOG
negative, apvnTikdg

net, kKaBapog, vETog

net worth, kaBapo képdog

network, dikTuo

neutron, vetTpévio

nevertheless, Tdviwg, Tap’ 6Aa autd, WOTOCO
nickel, vikéAio

non metallic, un peTaAAIKdG, apétalha aToixeia
nonmetal, auétaio

non-metal, un PETaAAIKOG

noxious, emRAABAG, EM{UIOG

nozzle, akpo@Ual10, UTTEK

nucleus, TupAvag

numerically, apiBunTIKWG

nut, Tagiuad!, TepIKOXAIO

nutrient, BpeTTIKA ouaia / aToIxEio / GUGTATIKO
nutrified bark, uroAgippara gAoiou pe BpetrTi-
KéG ouaieg

nutritious, BpeTTIKOG

nymph, vOpon, xpucalida

o)

oat, Bpwyn

object, avikeipevo, €idog

objectionable, duodpeoTog, amapddekTog,
EVOXANTIKOG

observation, Tapatripnon

obtain, AapBdvw, e¢ao@alidw, aTToKTW, TTPOUN-
Bevopal, eggupiokw, TTaipvw

occasional, epIoTaciokdg, oTTopadIKog
occasionally, TepioTagiakd, TUXaia, UPTITW-
paTikd, KATTou-KATIou, TTOTE-TTOTE

occupation, amagyoAnon

occupy, kataAapBavw/ouptAnpwvw (xwpeo /
Béon K.ATT.), aTraoyoAw

occur, ouuBaivw, Aappdvw Xwpa, TTPOKUTITW
oceanography, wkeavoypagia

offset screwdriver, aTpafokarodfido, 1eBAa-
Opévo/ayKwvwTo/ywvIoTIoINPEVO KATOORIO! (JE
KupTa dKpa)
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offspring, amoyovog

OH- ion, 16v udpoguhiou 1} udpoteidiou

oil, metpéAaio, €Aaio, AGdI

oiler, Aadwtrjpl, “Aadikd”

okra, uTrapia

olea (pl. oleae) ehid

olive, eNid (kaptrog)

olive-tree, ehici (5évTpo)

onion, KPEWUUdI

open, avoiyw, avoIKTOg

open hearth process, pé6060¢ avoiKTAG £0Tiag
open pit/cut mining, ekueTdAAeuon em@aveIa-
KWV PETOAAEIWV

open-ended wrench, kAeidi oTaBepoU avoiyua-
T0G, YEPHAVIKO KA€I10i, KA€IOT e Suo oTopIa
opening, dvolyua

operate, Aeimoupyw, xelpiopal

operation, €Tixeipnon, ekueTGAAeuan/AeiToup-
yia emiyeipnong, epyaacia, Asitoupyia
operator, XeIpIoTAS

opinion, yvwun

opportunity, eukaipia

optimal, dpioTog

optimist, ai01650¢0¢

orchid, opxi6éa

order, ogipd, didTagn

in good working order, oe kaAn kargoraon /
Agitoupyia

ore, HETAAAEUNQ, OPUKTO PETAAAWY

ore dressing, eumrAouTiopdg Tou petarAelpa-
706

ore minerals, OpukTa PETAAAEUHOTO

organic, opyavikdg

organic matter, opyavikr oucia / UAn
organism, opyaviopog (BIoA.)

origin, TpoéAcuan, Kataywyr|

original, apxIkdg, TTpwToyEVAG

originally, apyikd

ornamental, S10kooPNTIKOG

outdoor, utaiBpiog

outer, eCWTEPIKOG

outer pipe, e{WTEPIKO ayyeio

outgo, é¢odo, dardvn

oval, woeidig

overburden, £60¢00¢ UTTEPKAAUWEWG, AyOVES
aTmoB£aEIg, XWHaTa, POPTOG AATOpEIOU / OpUXEI-
ou, uTada

overhead, uTTEPUYWEVOG, YEVIKOG (€uTT.)
overhead costs, ayia / yevika ££oda eTmikei-
pnong

oversimplified, urepamAouoTeupévog
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overwinter, Slaxelnadw, Eexelpwvialw
oxidation, o€gidwon

oxide, otgidio

oxidize, o¢eidwvw, o&eIdwvopal
oxyacetylene welding, o§uyovokdAAnan,
okAnpn} oUyKOAANGN We ofuyovo/ aoeTuAivn
oxydizing agent, 0geIdwTIKO péGo
oxygen, 0uyovo

P

pack, TTakéTo, GUOKEUAdW, oToIBAlW

pair, {guyog

pale, emAupévog (yia xpwua), TTaA
paleontology, TaAaiovioloyia

pan, doxgio, Aekdvn, okden (yia 10 oTPAYYICUA
peTaMoO@OpOoU TTPOOXKWONG)

pane, 1{dui/ualotrivakag mapdbupou

parent rock, (Tpwt)apxikd méTpwya
parlour system, cUoTnua aiBoucwy appeyuo-
706

part, Tufua, pépog

partial, uepikog, 0 Katd éva PEPOg

partially, pepikwg

particle, pépio, cwpartidlo, wAyda (JeTdANoU)
particular, ouykekpipévog, €I8IKOG, I010ITEPOG
passage, diodog, Tépaoya

pasta, {upopikd

pasture, ookotdi, AIBGSI

pasture grasses, xopTovopr|, Bookr)

potato, TrataTa

path, 81é€0d0¢, TTopeia, JovoTTdT

patronage, TOKTIKF TrEAQTEIQ ETTIXEIPAOEWY,
OIKOVOWIKA UTTOOTAPIEN, CUMMETOXNA

pattern, deiypa, TPOTUTIO

paving, NB6oTpwTO

pay, TAnpwvw, ECOPAW, TTANPWUN

payment, TAnpwpn, €€6@Anon

peanut, apdTTKo QUOTIKI

pear, axAadi

peat, T0p®n (€idog EAaPPOU XWHOTOG)
pebble, xaAiki, Bétoako

penetrate, diamTepPVW

penetration, didTpnon, TpUTNEA, dIATTEPATOTN-
10, digicduon

per cent, €T TOIG £KATO

percentage, ToooaTiaia avaloyia
perennial, TOAETEG (QUTO), AILIVIOG, UOVILOG
perform, eKTEAW, TTPAYUATOTIONW, AEITOUPYW,
ETTITEAW

performance, amddoon, emidoon
perimetric, TepIPETPIKOG



period, epiodog, Xpoviké dIGaTnua
peripheral, TTepIPETPIKOG, TTEPIPEPIKAG, TTEPIPE-
PEIAKOG

permanent, povipog, oTabepog
permanently, uéviya, diapkwg, oTabepd
permeability, diarepatdtnTa

personal, TpooWTTIKOG

personnel, TpoowTikd, epyalduevol

pest, empBAaBég Eviouo

pesticide, evtopokTévo

petroleum, retpéAaio

phenomenon (pl. phenomena), paivépevo
phosphate, pwopopikd GAag
photoelectric, pwTonAekTpIKOG
photoelectric effect, pwronAekTpikd Qaivépevo
photon, ewtdvio

photosynthesis, pwtooUvBeon

phylloxera (vine loose), puAoéripa
(phylloxera vastatrix TpooBdAAel TOUG apTTE-
Aveg)

physical, puoikdg, uAikdg

physics, Quoikr (€mioT.)

pick up, cuMéyw, palelw (Ue To XEpI)
picker, GUMEKTNG (Kupiwg wg B ouvBETIKS)
pig, youpouvi, Xoipog

pig iron, akarépyaaTog/apyog aidnpog

pint, TivTa (Hovada pETPnong Uypwv ion e
568 yp.), 1/8 yahovioU

pipe, CWAAVAG, aywyog, ayyeio (QUTOA.)
pipe adjustable wrench, puBuifduevo KAeidi
owANvWoewv, TTamaydAog, cwAnvokapoupag
pipel/tube cutter, cwAnvokdTTNG

pipeline, aywyo6g

piston, €upoAo, maToVI

pit, okdppa, AKKog, opuxeio

place, TommoBeaia, B¢an, ToTTOOETW

placer, petaAAo@opo (KUpiwg Xpuaopopo)
TPOOKWHA

placer mining, e€6pun petaAo@dpwy Tpo-
OXWHATWY

plain, medidda, kKabapdg, oagng, atAdg
plan, (Tpo)ox£dio, oxedidypappa, TTAGvo
plant, putelw, PuTd

planter, QUTEUTIKG unxdvnua

planting, eutepa, (u)puTeuon

plastic, TAQOTIKO, TTAQOTIKOG

plate, TAdka, @UAAO, Ehaopa, ETTIHETOAWYW,
ETKAAUTITW

platform, mAat@dppa, e5£dpa

platinum, Acukdypuoog, Thativa

play, Taidw, Traixvid

play area, xwpog Taixvidiou

pliers, mévoa

combination / universal pliers, mévaa yevikig
xenong

round-nose pliers, putoraiumoo le aTpoyyuAd
dkpa, oTpoyyuAoraiuTmdo

plough, opywvw, dpotpo, aAéTpl

plumbing pipe, ayyeio, aywydg 10T6¢
plutonic / plutonian, TTAouTwviog, TTUPIYEVAG
pneumatic, (Trou AsiToupyei) pe TTEMECPEVO
aépa

point, onueio

up to the point, uéxpr (Tou anueiou) mou, éwg
orou

poke, ynAaow

polichrosis botrana, eudnpig (TpoofdAAel Ta
aptréAia)

polish, yuaAi{w, AouoTpdpw

polisher, oTIABwTAG, OTIABWTIKA Unxavr
pond, Aipvn (texvntn)

poorly, Aiyo, eAaxioTa, @Twyd

popular, dnpo@IArg, yvwaTog

pore, TTOPOG

porous, TTopwong

portion, TUAUa, pEPOG, YePida

position, B¢an

positive, BeTIKdg

positively, 6eTikd

possibility, mBavérnta, duvarémta
possible, mBavog, duvatog, PTTopETaS

pot, yMdoTpa, doxeio

potash, Tmordooa

poultry, TTOUAEpIKA

poultry rearing, eKTPO@r| TTOUAEPIKWV
pound, TTpoakpoUw pe dUvaun Tavw o€ KATI,
TPiBw, KoTTaVidW

pour, xUvw, pixvw (uypo)

powdery mildew, TepovooTopog

power, duvapn, 10XUG, EVEPYEIQ, IKaVOTNTA
power shovel, atuokivnto @TUdpI, TTTUOPAPOG
EKOKOPEQG

powerful, 10xupdg, duvardg

practical, TPaKTIKGG

practicality, TTpokTIKOTTA

practice, TTPOKTIKY|, GOKNON, ouviBeia
practise, (€§)aokoupai

precipitation, kai¢non

precision, akpipeia, opBdtnTa
predetermined, TpokaBopiopévog
preferable, TpoTiunTéog

prehistoric, TTpoicTopikdg

preliminary, TpokaTapkTIKdG

premature, TPOWPOG, TTPWIHOG

235



prepare, TPOETOINA{W

presence, TTapouaia

present, TTapwv

presentation, Trapouciaon

preserve, d10TNPW, CUVTNPW,

press, mMEqW, 0Qiyyw

pressure, miean, Bdpog, Taon (nA.)

prevent, eumodilw

prevention, TpdAnyn, TPOQUAAEN, TTpoaTaCia
previously, TTponyoupévwg

primary, (TpwT)apxIkdg

prime, KUpiog, TpwTeUWY, BOCIKOG

principal, Kupiog, TpwTapxIkOG, BACIKOG, apXI-
KOG, TTPWTOG

principally, apxikd, Baaikd

principle, apxn, Kavovag, oToIxeio

priority, TpotepaidTnTQ

privacy, ekouoia amoudvwaon, yovagid, nouxia
procedure, diadikagia, EB0dOG, TEXVIKA
process, d1adiIkaaia, Topeia, TEXVIKS PEB0OG,
katepyaaia, emetepyalopal

process metallurgy, ué€60d0g e€aywyng kai
emeCepyaaiag / Katepyaaiag HETAAAwY
produce, TTapayw

producer, Tapaywyog

product, Tpoidv

production, Tapaywyn

productive, TapaywyIkog

productive area, SIopEPIOUA EYKATAKPAMVIONG
ka1 amroBrjkeuong METAAAEUPATOS
productivity, TapaywyikotnTa

profile, (dia)Topn TAQyia dwn, kataTour), TPOGIA
profit, k¢pdog

profitability, amrodotikdtnTa OXETIKA WE TO
KEPOOG, WPeNIUOTNTA, KEPOOG

profitable, emkepdng

profitably, pe képdog, emkepdwg

progress, Tpodog, eEEAIEN

progressive, TTPOOJEUTIKAG

promote, Tpowbw, TPOAYW

prompt, duecog

propagation, TOMaTAaoI00UGG, EEGTTAWON
propane, TTPOTIAVIO

proper, kataAnAog

properly, opBd, owaTd, kardAAnAa

property, 1816TNTa, XapaktneIoTIKd, I810KTNaia,
Treplouaia

proportion, avaoyia

protect, TpooTaTelw

protection, TpooTacia

protective, TpooTaTEUTIKAG

protein, Tpwreivn

proton, Tpwtdvio

236

prove, omrodeIkvUw/-oual

provide, TTapéxw, didw, TpounBelw, TTPOOPE-
pw

provide sb with sth, mapéxw oe kamolov kdri
prune, khadelw, daudoknvo

pull, clupw, Tpapw, £AEN

pull apart, amoxwpilw, K6Bw, axidw, Kopua-
TIGdW

pull out into sth, TpaBw/éAkw Kai YETOTPETW
O€ KT.

pullet, veapn K6Ta, KoTdTTOUAO, TTOUAGSO
pulley, TpoxaAia, kapoUAi

pulsation, TaApdg

pulse, 0QUYUOG

pulverize, kovio(pT0)TOIL

pump, avtAia, avtAw

pumpkin, kohokU6a

punch, TovTa, oTIyéag, TPUTINTAPI

pupa, vOpen, xpuoahida (eviopou)
purchase, ayopd

pure, kaBapdg, apIyAg

purify, kaBapiw

purpose, oKoTTOg

push, oTrpwyvw

pyrometallurgy, TupopetaAAoupyia, JeTaA-
Aoupyia BeppIKAG KaTepyaaiag TTou cuvioTaral
Kupiwg até avBpakikd acBéaTio/aoBeaTitn

Q

quality, TToioTnTal

quantity, ToodtnTa

quarry, Aatopeio

quarrying, Aatéunon

quartz, xaAagiog

quench, oBAvw, dpoailw, Yuxpaivw

R

radioactive, padievepydg,

radish, pamavaki

railings, kaykeAa, KiykAidwpa

raise, kaAIEPYW (QUTA), EKTPEPW (CWa), TNKW-
VW, UYPwvw, ££080¢/avodog opuyeiou

range, odada/oeIpd/yKAUa OUOIWY QVTIKEIWE-
vwy, edio, akTiva

rapid, paydaiog, Tayug

rapidly, Tax£wg

ratchet, kaoTavia, JavéAAa, TPOXOG avaoTOAAG
rate, avaloyia, TooooTo, Babuida, ouvTehe-
oTAG, TIUA, mMBApuvan, pubuog, TaxuTnTa
ratio, avaloyia, Adyog, oxéon (JeTagu Toowv
TTIO0OTATWY).



rationalize, opyavwvw opBohoyikd (emixeipnon
K.ATT.), aITiohoyw

reach, 8dvw, avépyopai (o€)

react, avtiopw

reaction, avtidpaon

readily, eUkoAa, ypriyopa, auéowg

reap, Oepiw

rear, eEKTPEQW

receive, Aappdvw, 6éxopal

recognition, avayvwpion

record, kaTaypdow

records, apyxeia

recover, e€ayw, ao0@aAilw, aTTooTIW, £€0-
puoow

recovery, 0TToKaTaaTacn, emavopdwan
rectangular, opBoywviog

recycle, avokukAwvw, &avaypnaoiyotoiw, do-
X€io avakukAwang

recycling, avakUkAwon

reddish, KokKIVwTTOG

reduce, TePIOPIlW, EAOTTWVW, HEIWVW
reduce (from), amooTrw amo (WeTaAA.), JeTa-
BaMw, Yeiwvw

reducing agent, avaywyiko uéoo, avaywyikog
TTapdywv

reduction, eAdTTwon, peiwon, peTaBoAr (ue-
T0AN.), avaywyn

reference, avagopd

with reference to, oxerikd Le, 6oov agopd
refine, BeAnivw, pagivapw, KabBapilw
refining, kaBapIopdg, pagivapioya, e¢euyevi-
OpOG HETAAWY, ekkaBdpion

regain, EmavakTw, {ovakepdidw

regard, Bewpw, vopilw

regenerator, avaBeppaviipag

regular, Kavovikog, GUPUETPIKOG

regulator, puBuIoTAG, peyouhadopog
reinforce, evioxUw, TOVWVW

relatively, oxeTikd, ouykpITIKG

release, amodeauelw, (0Tr)eAeubepwvw
reliable, a¢idmoTog

relocate, eviomidw

remain, (0TT0)pévw, TTOPAPEVW

remittent fever, uQéoiog TTUPETOG

removal, atropdkpuvan, aeaipeon

remove, amMOUaKPUVW, 0QaIpw, Byalw, Traip-
VW, METOKIVW, PETATOTTI(W

render, (a1m0)didw, EMOTPEPW, KABIOTW
rent, eVoIKIGdw

repeat, emavaAaupavw

replace, avtikaBioTw

report, avoeépw, ekBETW

represent, QvTITTPOOWTTEUW

representative, avTITTPOCWTTEUTIKOG, QVTITTPO-
owTTog

reproduce, avammapdyw

reproduction, avatmapaywyn

require, aTaITW, {NTW, XPEIGlopal
requirement, amaitnon, avdykn

research, épeuva, peAETn

resist, avlioTayal, avtéxw

resistance, avtiotaon

resistant, avOeKTIKAG, QVTIOTEKOUEVOG
resistor, avTioTatng (nAekTp.)

respiration, diatmvon

responsible, utreuBuvog

restrain, ouykpaTw, TTEPIOPidw

result, amotéAeapa, KataAngn, Exw wg TEAOG
result from, ammoppéw/ TTPOKUTITW aTTd
resulting, TpokUTITWV

retain, (KaTa)kpaTw, GUYKPATW, SI0TNEW
retaining/automatic screwdriver, autpaTo
kaTtoapidl Ye kaoTavia, Katoafidl pe autdparn
ToAivépdunon

reverse, UNXaviopdg ETTAVOQOPAG/ETTIOTPOPA,
avTioTPOPOg, avTiBETOg

reverse shaft, d¢ovag avaotpo@rig
reversible, avaoTtpepduevog

reward, avtapoiBn, aviaueifw

rib, TAeupd, Taidi

rice, puq

ridged, {apwpévog

right, opBdg, owoTtdg

right angle, op6r| ywvia

ring, 8akTUAI0G, KUKAOG

ring emitter, KUKAIKOG eKTOCEUTAPAG
ring-wrench, TTOAUYWVIKO (KA€IOTO) KAEIDI, ae-
PIKAVIKO KAEIBI, KAEIi pe duo BOKTUAIOUG

ripe, TTapayIvVwHEVOG, (TTOAU) WPIMOG

rise, uPwvw/ -opal, avepaivw

river, TTOTapGG

river basin, Aekdvn amoppong Totapou

rivet, kappoBeAdva, TpTOivI, KapPi Aapapivag,
nAog

roasting, @pU¢n, wAoiuo petalAedparog, 4mn-
on, éynon, (d1a)Tuppwon

rob, AnoTedw, diapTddw, aTTOoTEPW

rock, éTpa, Bpdxog, TETpwHa, Bpaxwdng
rock hard, okAnp6g oav Bpdyxog, TeTpwdng
rock path, érpivo povotari

parent rock, (Tpwr)apxiko mETpwUa
rocklike, cav/opoiwg pe Ta TETPWUATA

rocky, Bpaxwdéng

rod, papdog, woxAdg, BEpya

roll, péAog, KUAIVOPOG KAUWNG, UNXAVNHO KUKAI-
KNG KauWwNg, TUhiyw / -opat, atrAwvw /-opal
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room, XWpog, dwHATIO

root, pila

rootball, pia pe pmdAa xwpatog

rope, oxoivi

rotate, TEQIOTPEQW /-olal

rotating, TTepPIOTPEPOUEVOG

round, 0TPOYYUAGG

round-nose pliers, putoTaipmdo Ue OTPOYYUAG
dkpa, oTpoyyuAotaipumdo

routine, pouTiva, PNXavikr kai aTEPESTUTIN €TI0
vaAnyn idlwv TTpayuaTwy

row, ogipa

rubber, KOOUTOOUK, AGGTIXO, EAAOTIKOG
rubber-tired/tyred, pe eAaaTikd/AdoTixa améd
KOOUTOOUK

rule, Kavovag, Kavoviouog

run, Tpéxw, dieuBUVwW (TTIXEIPNON K.ATT.)

run off, adeialw, diappor, amoppon

run off basin, Aekdvn amoppong

run through, diaoyidw eTri Tpoxadnv, dlaTepvw
rupture, pwypn

rust, okwpia, okoupid

rye, oikaAn

safety, ao@dAcia

salt, Ghag, aAdm

same, i010¢

sample, deiypa, uTTOdEIY O

sampler, delyuatoAqTIING (£pyaAcio)
sampling tube, dokipaoTIKGG cwArvag

sand, aupog

coarse sand, yovipr Guuog

sandstone, yapuitng, yaupoAiBog, appoAiBog
sandy, aypwaéng

satisfy, ikavotoiw

saturate, diaBpéxw, OUOKEUW

save, (€)oIKovopw, QUAGW

savings, képdn, amobépaTa

saw, TTpIov

sawdust, pioviol

scaffold branches, kUpia TTAcupika KAadid
scalelike, AemdwTdg

scheduling, TpoypapuaTopdg, Tpoypauua
science, €moTAWN

Scoop, koutdha BuBokOPOU/EKOKATITIKOU - pE-
TAQOPIKOU PNXAVAKATOG, AVTAIQ

scrap, Koppataki, Bpuyako

scrap steel, Tahiogidepa

scraper, amogeaThpag, POokETa, eEopaAuvTA-
pag, {uoTpa

scraping, omégean, kabapiopog / agaipean
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TTEPITTWV CWUATWY pE EUOIHO
screen/sunscreen, TOPATTETACUA, OKETTAOTPO
(y1o TpogTacia atmod Tov o)

screen planting, epaxTng atmo euTd

screw, Bida, koxAiag

screwdriver, karoapiol

screwing, Bidwpa, koxAiwon

screw-pitch gauge, omeipwpardueTpo, oTel-
POUETPO

screwtap, KoxAoTopéag, KoxAloTpUTIavo, oTrel-
POTOHOG ECWTEPIKWY OTTEIPWHATWY, KOAaOU(0
scriber, xapdking

scribing, eyxapagn

seam, ouppa@n, Evwan, apuog

search, (d1)epeuvw, avixvelw, Paxvw, Epeuva
season, €moxA

season after season, emoyr v £mox, kG
eTox N

section, (8ia)tour), THAKA, TEPAXIO

secure, e£a0@aAilw, 00PaAAnG

sedimentary, 1(npatwdng, ICNUATOYEVS
seed, 0TTOPOG, TTUPAVOG KPUOTAAWOEWS
seismograph, ogiopoypd@og

seismology, oeiopohoyia

select, dlaAéyw, EmMAEywW

selective, EMAEKTIKOG

self-propelled, autompowBolpevog, autoki-
VOUMEVOG

self-protecting, autompooTaTeuduEVog
semiaquatic, nuIudpoPpIog

semiconductor, nuiaywydg

separate (from), apaipw, amooTw, (Sloxwpi-
(W -, (&€)xwpidw

separately, xwpioTd

separation, (dia)xwpliopdg, amdéoTaacn, Pébo-
d0¢ amopakpuvang

separator, diaxwpIoTAPaAg, unxavnua diaxw-
piopou

series, o€Ipd (€10Wv)

serious, 0opapdg, GNUAVTIKAG

serve, (¢)utrnpeTw, Bonbw,

serve for, xpnoipevw yia

service, utrnpeaoia

set (-set-set), O¢Tw, BAlw, PEpw, KAvw

set a goal, Badw Eva oToxo, Exw éva OKOTTO
set at the disposal, 6¢1w otn didBeon

set up, ugioTapal, Tibepal o€

settle, katakdBopal, ykaBioTw, kavovidw, pub-
MiCw, TOKTOTTOIW

severe, I0XUpdG, 0ofapog

sexual, 0e¢oualikdg

sexual portion, 6pyavo avamapaywyng
shade, okia



shaft, ppéap, Tnyad

shaft mine, opuygio/ueTaAAeio pe KGBeTEG OTOEG
| ppéata

shake, kouvw, ogiw, TIVa(W

shake to pieces, KaTedaQilw, KATOOTPEPW
shaker, dovntr|g, avaTapdkTng

shale, apyiAikdg oxioTOABOG

shallow, pnydc

shape, popon, oxnua, divw oxiua

share, pepidio, (oup)ueToxn

sharp, aixunpdg, o§ig

shearing, kOWIuo GUANWV PETAMOU pE PeTaA-
MowdAido

sheave, kapoUM Tpoxahiag, paoulo

sheep, Tpopato/-a

sheet, pUMo, éAaopa

sheet metal, pUMo/éAacpa peTaAAou, Aapapiva
shell, amogAoiwvw, eAoudilw, kEAUQOG,
060TPAKO

shelter, kata@uyio, otéyaon, oTeyddw, TPOPU-
Aoow

shiny, Aapepdg, yuahioTepog

shock, dévnon

shock wave, o€IoUIKO/KPOUTTIKG KUpa
shoot, 0pBaAu6g, pdTI (uT.)

short, ouvropog, Kovtog

in short, e Aiya Adyia, v auvropia

shoulder, wpog

shrub, 8dpvog, xau6devtpo

side, TAcupd

side cutters, TTAQyIOKOTITNG, TTAQYIOKOTITIKA
TEVOQ

siderite (FeCO,), 01dnpitng

sign, anyeio, évdeitn, deiypa

signs of water stress, onudadia TapapdpPw-
ong Adyw akatdAnAou TrotiouaTog
significant, onuavrikog

silica, Tupitio

silicates, TTUPITIK& OPUKTA

silicon, Tupitio, aIAikévn

silicon oxide, oggibio Tou TrupITiou

silkworm, petagookwnkag

sill, kKaTweM

silt, 1IN0, AdoTmn

silver, dpyupog, aonfpi, ye amdxpwan acnuiol/
apyUpou

similar, (TTap)dpoiog

simplify, amAomoiw, amAouoTelw
simultaneous, TaUTOXPOVOG

single, y6vog, Yovadikog, amAGg, Hovog, Evag
sink, BuBidw/ -opai

sinter, gUUTTUKVWON, oUvVTNEN

sintering, Tepitnén, apxopévn TN

site, TepIoyT, Xwpdi, ToTToBETIx

situated, keiuevog, upiokdpEVog

be situated, keiuai, upiokouar (o€ opiouévn
6éan)

size, péyebog

skill, ikavétnta, (emm)deCIdTNTO

skilled/skillful, éptreipog, emodEgiog

skillfully, emdé¢ia

slag, okwpia

slate, oxi0T6MNBOG

slave, okAGBog

slice, Tepdyio, beiyua, QéTa

slightly, ehagpwg, Aiyo

slope, kAivw, Traipvw emmikAivr) B€on, TTpavE,
e Khion

slope mine, opuyeio/yeTahAeio pe kKekAiyéva
opéara / oToéG

sloping, emKAIVAG

slot, oyioun

slot-head screw, Bida/koxAiag Ye oxioun otnv
KEQaAR

slowly, apya

smelting, T¢n / Awoipo petaAedpatog, e€a-
ywyn YETAANOU, EKKapiveuan

smooth, Agiog, paAakdg

snap, apmalw

snout, Jouoouda

soaker, KaTaBpexTApag

soaker hose, Topwdng cwArvag diafpoxng
socket, peupatodoTng, uTodoxr, OKPOBEKTNG,
KOPUdAKI, CWANVWTA KAEIDI

socket spanner, cwAnvwTo KAEIDi, aKPOdEKTIKO
KAEIOI

sod, XOPTAPIOOPEVO XWHA, XWHO TTOU TTEPIEXEI
piCeg

sodium, vdrpio

sodium hydroxide, udpo¢gidio vatpiou

soft, paAakdg, e0TTAaCTOg

soft-bodied, pe yarakd owpa

soften, paakwvw, amaAivw

soil, xwua, £dapog

soil bulk-density, TTukvOTNTO OTEPEWV OUOTATI-
KWV TOU £GQOUG

soil moisture content, epiekTikdTNTA / TTOGO-
7O Uypaoiag edAPOUG

soil moisture tension, Tdon uypaaiag eddgpoug
solder, kaAdi wg ouykoANTIKY ouaia, Uk
OUYKOMNONG PETAMWY

soldering, pahakr) ouykdAAnan, KaooITEPOKOA-
Anon

solid, oteped/oupTayrig UAn, oTeped(c)

solid rock, oupmayég métpwpa, Bpaxog
solidify, aTepeotroiw / -oUual, aTaBepoTToIw
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soluble, diaAutdg

solution, didAupa, didhuan, AUon, QVTILETWTTION
solvency, gepeyyuoTng

solvent, dioAUTNG, diaAuTIKOG

sorghum, g6pyov 10 KoIVOV

source, Tnyn, TPoéAEuan

southeastern, votioavaTtoAikog

SowW, OTTEPVW

soya bean, odyia (0 kapTog)

space, d100TNUa, XWPOG

spacecraft, dlooTnuéTACIO

spade, QTUGpI (OKAQTIKO)

specialist, €101KOG, EUTTEIPOYVWHWY
species (apetéBAnTo oTOV TTANB.), €id0g, Yévog
(BioA.)

specific, opiopévog, e10IKAG, akpiBAg
specimen, deiypa

speed, TaxutnTQl

spend, {0delw

spindle, adpdyri

spirit level, aA@ddi, otad6un puoaAidag
splash, mToiAidw

split (into), dlaoTw, Xwpilw, oxilw

spot, knAida, oTiypa

spot spitter, onueiakdg amopfoAéag vepou
spread, (dia)okopTridw / -opal, aTTAwvopal,
eTmekTEivopal, EEGTTAWON

spread out, e€amAwvoual

spreading, d1adoan, e¢dTAwaon

spring, ehatiplo, avoign

sprinkler, ekTogeutApag

sprout, BAaoTaivw, eTeTdyopal

spur, HIKpOG BAacTOG e KapTTo@dpa Gpyava
square, TeTpdywvo, opBoywVIoUEVOS
squaring shears, unyavik6 woAidi (rodokivnTo)
squeeze, (0U)oQiyyw, (OUp)mElW, (OUAW
stabilization, otaBepotoinon, uyooTtdbuion
stable, oTalAog

stage, @daon, 014dI0

stain, Aekiddw, Aekég

stainless, avogeidwtog, aknAidwrtog

stake, Tdooahog

stall, atopikr) 8éan {wou, Xwpioua otatAou,
oTaUAoG, TayKog (UTaiBpIou MIKPOTIWANTA)
standard, potuTo, dedopévo

standing, o01aBepdg, apetdBAnTOg
standing water, oTd0110 vEPO

staphylinus (pl. -i), aTa@iAivog

staple food, kUpio Tpoidv (TéTTOU)

starch, duuho

state, kardoTtoon

steam, arpdg

240

steel, atodAi, xdAuBag

steel brush, aroadBouptoa

steel rule, pETaAIKOG kavovag/xapakag PETPN-
ogwv

steel-tipped, e atodAiva / améd xaAuBa dkpa /
pUTEG

steep, amOKPNUVOG, ATTOTOOG

steep knoll, amétopog Aogiokog / Bouvardki
steer, 0dnyw, KIVw

stem, pioyog

step, Brua, evépyeia, TPAgn

stick, koupam/pdBdog EUAou, KOMwW

stick together, Tapapévw evwpévog, GUYKOA-
AW/ -oUpal

sticky, koAAwAdNG, yAoiwdng

stimulate, dieyeipw, UTTOKIVW, TTPOKAAW, TO-
VWOVW

stimulation, kivntpo, wWOnaon, epébion, Tapa-
Kivnon

stir, avakaTelw

stock, améBepa, eymopeupata, {Wwa, Bpéupata
(live-) stock, komadi, {wa, {wvravd
stockman, KTnvoTpoQog

stone, AiBog, TéTpa

stope, (uToyela) Babpida Aatopgiou

storage, amoBrkeuon

store, amoBnkelw, aToTapIEUW

straight, ubug, ioiog

strand, kaAwdio, KAwWvog

stratum (pl. strata), oTpwpa, aToIBada
stream, xeipoppog, TTOTApI

stream bed, koitn TToTauoU / xeiyoppou
strength, 10xUg, SUvaun

stress, mieon, Ta0n

stretch, exteivw / -opal, TEvIWVW / -opal
strictly, ammokAEIoTIKG, auaTnpd

strike, XTuTTW

striking, xT0Tna, XTuTINTég

string, omdyyog

strip, Aoupida

strip mining, £¢0pu¢n pe T pEBodo opifovTiwy
Babuidwv (e KaTakdpuUPa PETWTTA Kal opIfovTIa
KpaoTeda)

strip off, ammokomTWw

structural, dopIk6g

structure, ouvBeon, doun

sturdy, o6evapdg, yepdg, duvardg, aTéEPeog
subject (t0), uToBaAAw/ ekBETW (O¥)

be subjected to, uokeiuai / umofaAouar /
EKTIOgpaI o€

subsequent, eToEVOG, OKOAOUBWY, ETAYEVE-
0TEPOG



subsoil, urédagog

substance, ouaia, TepiexOUEVO, UAIKG, owpa
subsurface, urédagpog

subtropical, uToTpoTTIKGG

successful, emTuxig

suck, amopudw, ekpudw

sucker, TTapagudada

suction, (avap)pdenaon, avrAnaon, amouudnaon,
amopPOPNoN

sufficient, emapknig, apkeTdg

suffocation, aogugia

sugar, {axapn

sugar beat, {axapdreutho

suit, TaipIddw

suitable, app6diog, katdAAnAog

suitable rooting medium, kardAAnAo péoov /
epIBAANOV yia pidwpa

sulfide, Bi00x0 (ouo.)

sulfur/sulphur, Beiov, Beidoi

sulfuric acid, 6eik6 ofU, Birpidh

sum, oUvoho

sum up, ouvowidw

sump, XwWpog / Aekdvn amoaTpdyyiong
sunken, BuBiopévog, xwpévog, BaBouAwTdg
sunscreen, TTAPOTTETACKA, OKETTOGTPO (VIO
TTpoaTaadia atmo Tov AAI0)

superconductor, utrepaywyog

supply, popnBeia, €pddio, Tpo@odoaia, Tapo-

X}, TTPOUNOEUW, TTOPEXW

support, (utro)oTApI¢n, uTrooTAPIYHA, UTTORA-
oTaypa, (uto)oTnpidw

surface, emMoTPWVW, EMKAAUTITW, QVEPXOHAI
OTNV EMPAVEID, ETTIPAVEIR

surface gauge, UYOUETPIKOG XapAKTNG
surface mining, expetdAeuon utaibpiwv pe-
TaAA€iwv

surface plate, TTAGka eQapuoyng
surrounding, TepIOTOIKiIqWY, TTEPIBAANWY
survey, €TMIOKOTINGN, £PEUVA, UEAETN, TOTTOYPA-
énon

survive, avTéxw, EMBIOVW

suspend, aiwpouyal, EMTTAEW (O€ uypa),
avapTw

sustain, d1aTnpW, GUVTNPW

sway, TaAavTeUw/-opal, KOUVw/-IEUal

be swayed, yépvw, KAivw, Kouviéual, TaAavred-
ouai

sweet, YAUKOG

sweet-corn, YAUKO KOAQUTTOKI

sweeten, yAukaivw

swell, pouckwvw, e§oykoUpal

switch, aAGdw kareuBuvaon, PETaTpoTr, dIaKo-

NG (NAEKTP.), oTPéQOLal

switch panel, mivakag diavoung nAekTpikoU
pelpaTog

swivel handle, oTraoT6 oTPEPOPEVO CWANVWTS
kAeidi, oTraoTA AaBn, KupTwpévo oTa akpa da-
KTUNWTO KAEIDI

symptom, cUpTITWUA

system, ouoTnua, uébodog

T

table, Tpaméq), mivakag

table olives, emTpaméieg eAEG

table-land, emitedn emedveia

take, Taipvw, Aaupdvw

take action, AapBdvw pétpa, evepyotroioUyal,
dpaaTnpiotroioUual

take out, e¢ayw, Byddw

tank, de¢apevn, viemdito

tap, Bpuon, Bava, kpouvog, KTUTTW (EAaPPd)
(screw)tap, kKoxAioTpUmravo, OTTEIPOTOLOS ETW-
TEPIKWYV OTTEIPWHATWY, KoxAoTopéag, koAaoulo
tarnish, Bapmwvw, yaupiw

task, é€pyo, epyaoia

tax, pépog

tear, oxidw

tear off, oxilw, amooTiw, TpaBw Biaia, EepIvw
teat, OnAn

technical, Texvikdg

technician, Texvikdg, TEXVITNG

technique, péBodog, Texvikn

tee-handle, Aafn oxApaTog T0Q

teeth-like, odovTwtdg

temperature, Beppokpaacia

tempering, okArjpuvon, yAoiyo peTaAlou kai
METPIOONOG TNG OKANPOTNTAG TOU, BEPUIKT Ka-
TEPYacia

temporary, TpocwpIvAg, TTPOXEIPOG

tend, repiroioupal, @povTilw, TGO, POTT,
TEiVW, KAiVW

tendency, tdon, khion, potn

tensiometer / tensiometre, TaciueTpo
tension, Tdon, éviaon, Trieon

terminal, akpaiog, TEAIkOG (0TABNAG)

terrace, mefouAa xwpa@ioU (o€ TAayid), Tapd-
100

territorial, e5a@IkOG, TOTTIKOG

test, dokipry, avaiuon, dokipddw

texture, uor

therefore, w¢ ek TOUTOU, ETTOPEVWG

thermal, Beppikdg, BeppavTikag, (Tng) BeppoTn-
TaG, TG Beppikig
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thermionic emission, BeppiovikA KO
thermometer, 6epudueTpO

thick, ayUg, TTUkvog

thicken, xovdpaivw, TTUKVWVW

thickness, TukvotnTa, TaY0G, OTPWUA

thin, Aetrtog

thought, okéwn

thread, omeipwpa, KoxAioTopA

threading, Kataokeur| oTrEIpWHATWY

threat, ameiAn

threaten, ameiAw

threatening, ameiAnTikog

thresh, aAwvilw

thrips, Bpima

through, e, péow, pe T BonBeia/rpoTo, Yéoa
amo

throughout, am’ dkpou o’ dkpo, TTavTou, kad’
OAn T didpkela

thumb, avtixeipag

tie, dévw

tight, ogixt6g

tightening, o@i¢iuo, o@ixTé 6é0Iu0

till, kaAigpyw (yn), opywvw

tilled-land, opywpévn yn

timber, Suheia

time, ToAaTTAaOI1G{W, £TTi (TTOAaTTAQGIAOOU),
XPOvog, popd

at a time, ka6 popd, 1N popd

at times, IEPIKES QOPES, KATTOU-KATTOU

in the course of time, ue 1o mépaaua Tou
Xpovou

tin, KaooiTEPOG, KAGI, TEVEKEG

tin snips/shears, petaAoydAido

tiny, TTOAU pIKPOG

tip, owArvag, dkpn, XwUaTtepr, YEpvw, KAivw
tip (sth over), avatpémw, avamodoyupidw
tissue, 10T6¢

tobacco, kamvdg (eutd), TauTako

tomato, Topdra

tongs, Toipida, AaBida

tongue, yAwooa

tool, epyaheio

top, Kopuon, ETTAVW PEPOG, ETTIPAVEIR
topography, Tomoypagia

topsoil/surface soil, emedveia edapoug, TPw-
TO OTPWUO €DAPOUG

torch, pAdyi0TpO, TTUPCGGOG, HOUAGG

total, oAikdg

toughness, okAnpoTnTa, avBekTIKOTNTA, 1IB1OTN-
T KAAOU WNOiPaTOS KOl OKAUWiag

tracing paper, (dilagavég) xapTti axediou
track, ixvog, Tpoxid, epTriaTpia (TPAKTEP)
track down, evTomilw
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track-laying, epmucTpio@dpo TpakTép, pTTU-
oTpIa

tractor, yewpyikog EAKUOTAPAG, TPaKTEP, EPTTU-
oTpIa

trailing, oupduevog

transfer, peTagépw/ -opal, YETaBETW
transformation, petatporm), petakivnon
transmission, perddoon, yetapipaon
transmission scavenger, amoppIPPATOPOPO
auTokivnto

transmit, petadidw, petafiBadw

transparent, diagavig

transpiration, diamvor

transplant, petaguredw, QUTO yia PeTag@UTEy-
on, METOQUTEUBEV QUTO

transplanter, ETAQUTEUTIKO Pnxavnua
transport, peTagépw

tread, méAua (ehaoTikoU)

treat, gpovTilw, TEPITTOIOUMAI, PETaXEIPICOMAl,
emegepyddopal, karepyalopal

treatment, emegepyaoia, karepyaoia, peTayeipi-
an, TEPITToinan, BePATTEUTIKA aywyA

tree, 6évTpo

tremor, oeiouikr ddvnaon

trench, xavtaki, dpuyua

trickle, ataAadw, AeTrtr pon

tropical, TpoTTIKAG

trough, okdon

trowel, puoTpi

garden trowel, epyalcio petapureUoswy, ekQu-
TEUTAPIO

truck, optnyd (autokivnto), Kapidvi

trunk, kopuog (dévtpwv)

try square, opBoywvIOUETPO, 0pBA EAEYKTIKA
ywvia

tube, cwArvag, aywyog

tuber, BoABWONG pila, kGVBUAOG, BOABAS
tunnel, otod, yaAapia

turn, o1po@n, yupilw, (TTepI)OTPEPW/-opal

turn over, avarmodoyupilw, avadelw, avooTpE-
QW, aVOTPETTW

at every turn, avd mdoa oriyun, og Ka6s aTpo-
®n, Brpa mpog riua

twin, dITAGG, didupog

twine, oTpIpTd GUPUA

twing, kAwvdpl, PAaoTog, KAapi

twist, oTpifw

two-wheeled, ditpoxog

two-wheeled tractor, diTpoxo TPOKTEP, TPOKTED
KATTWV

tying mechanism clutch, ouumAékTng deTiKoU
HNXavIoHoU

tying pick up machine, XopTodeTIKO PnXavnua



type, TUTTOG, €i60G
typical, TuTTIK6g
timely, eymrpdBeopa, £ykaipa

U

under, uTto, KATW OTT0, PECQ KOl OKETTAOUEVOG
amo

under casing, péoa o€ 6rkn

undergo, ugioTayal, utrofdAAopal o€
underground, utrdyeiog

underground mining, ekyetdAAeuon uTdyEIwv
pETOMEIWV

underlying, BepeNiddng, Bacikog
undertake, avalapfavw

underwater, uTTopUXI0G, KATW aTTO TO VEPO
undesirable, avemBuunTog

undraihed, pn amooTpayyiouévog/amotnpa-
pEVOG

undue, GOKOTTOG, N avayKaiog

undulant / Malta fever, peAitaiog TupeTdg,
pENITOKOKKIaON, BPOUKEAAWDN

unfurl, {edIMAwVw

uniformly, opoiduopea

unit, yovada, GUOKEUN

unlimited, amepidpioTog

unrivalled, amapduiMog

unscathed, dBikTog, avémagpog, owog
unweathered, pn amooaBpwuévog

uproot, gepifvw

upwards, Tpog Ta ETTAVW

urine, oUpa

use/jus/, xpron

in use, o€ xpnan, o XPNCILOTIOIEITAl
useljuz/, xpnoiuoTolw, JeTaxeipidopal
useful, xprjoipog

utensil, okeog

utilization, xprion, xpnoiyotoinon, eEKPETAA-
Aeuon

utilize, xpnoipotoiw, agiomoiw, ekyeTarelopal
utterly, omoAUTWG

"

vacuum, Kevo (xwpig aépa 1j UAN)

vacuum gauge, UETPNTAG TTIEONG UYPWV, ME-
TPNTAG TAONG Uypaaiog edAPOUS

valley, koiAdda

valuable, TToAUTIHOG

valve, BaAida

valve spring, eAatipio BaABidag

vapo(u)r, aTu6g

vapo(u)rise/ -ize, eoTpilw/ -opal, agpiotoioU-
o

variable, petafAnTog, aoTabAg

variety, ToIKiAia

various, TToIKiAAoG, diGipopog

vary, ToIKiNMw

vee block, TTAGKa/KOUUATI/OUYKPOTNHA EQOpP-
Hoyng oxnuatog V (Be), Baon agovwv oxiparog
V (Be)

vegetable, puTd, XOpTaPIKG, AaXOVIKA
vegetable garden, AayavoknTog

vegetarian, xopto@dyog

vehicle, dxnua

vein, PAEBa, aTpwa (YewA.)

ventilate, (¢)aepidw

ventilation, kKAipamiopdg, (€§)agpiouog
Vernier cal(l)ipers, Bepviépog, diafrTng/maxu-
peTpo Bepviépou

versatile, UxpnoTog, UENIKTOG, (ETTH unyavryo-
10G) TTOAMaTTAWY XPrioEwv, EU0TPOPOG
vertebrate, oTTovOUAWTOG

vertical, kG6etog

vessel, (peyaho) doxeio, ayyeio

via, dia péoou, Yéow

vibration, d6vnon

vibratory, dovnrikog

vice / vise, 0QIYKTAPAG EQAPPOOTOU, PEYKEVN
view, Bewpw, Béa, amoyn

vigo(u)r, obévog, duvapun

vigorous, 08evapadg, duvardg

virus, 160G

visible, opat6g

vital, {wTik6g

vitality, (wrikdtnTa

vitamin, Birapivn

volcanic, nQaioTEIOVEVAG, EKPNEIVEVIS
volcano, neaioTeio

volcanology, noaioTeioAoyia

volume, T006TNTA, GYKOG

voluntary, £koUo10g, BeAOVTIKOG

w

wall, Toixog

warm, (ea1dg, Beppog, (eoTaivw
warm-hearted, KaAokapdog

warn, TTpO€ISOTTOIW

warning, TpogidoTroinon

wash out, EeTAévw

wastage, oTratdAn, amwAeia

waste, OTTaToAW, Xapapidw, TETW, OTTATAAN,
amoppippara, Bopd, dxpnaTog, atopAnTog
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waste land, xépoo £dagog

waste material, dxpnoTo UNIKO, aTTGBANTa
water, Trotifw, vepo

water management, TTapoxr vepou

water sprouts, Aaipapyor yia vepd BAacToi,
pifoBAdoTNUa

waterfilled, yeparog pe vepd

watering, TTOTIOUQ

watery, udapnig

wave, KUua

weak, aduvauog, aobevig

wealth, agBovia, TAoUTOg

weapon, 61Ao

wear (- wore - worn), popw

weathered, amooaBpwpévog

weathering, didBpwaon, aAAoiwaon (o@eINdpEevn
0€ KQIPIKEG ETTIOPATEIS)

weed, {ifavio, aypidxopTo

weeding, {exopTdpiaoua

weight, Bdpog

welding, okAnpr auyk6AAnan, nAektpokdAAnGn
welding machine, nAekTpIKr unxavr ouykoA-
Anong petdAAwv/nAekTpokdAAnang
well-being, eunuepia

well-proportioned, € kaAég avahoyieg
well-shaped, kaAooxnuatiopévog

wet, uypdg, VOTIOPEVOS

wheat, citdpi

wheel, Tpox6¢

star wheel, aoTep0¢101¢ OiOKOC/TP0XOC
two-wheeled, ditpoyo¢

two-wheeled tractor, diTpox0 TPAKTED, TPAKTED
KNmwy

wheelbarrow, xeipdpaga, kapoTadki
whitish, utroAeukog, aoTrpIdEPOS

widely, eupEwg, TTAQTIA, TTOAU

widespread, eupéwg S100ed0pEVOG

wild, dypiog

wilt, papaivw /-opal, papacudg

wilting, yapaouég
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wind, aépag, dvepog

window, TTapdBupo

window sill, mepRad mapabipou
wine, Kpagoi

winged, TepwTag

winnow, Aixvidw

winter, Xelpwvag

winze, kaBodog/eicodog opuyeiou
wire, aUpua, kKaAwdlo, xopdn

Wise, OUVETOG, GOPAG

wood, ¢0Ao

wood deck, {UAivog e€waTng

wood overhead, {UAivo utrdoTeyo
wooden, {UAIvog

work, Aeiroupyw (atroTteAeapaTikd)
worker, EpyaTng

worm, OKOUARKI

worth, agifwv

be worth + (-ing), aéiler (tov kdmO) VO
worthless, dxpnoTtog

wrap, TEPITUAyw, TTEPIBAMw
wrench, YOAIKS KA€Ii

combination wrench, kAidi ue ouvduaouo
yepuavikoU & auepIKAvIKou avoiyuarog
wrought, oQuprAaTog, karepyaouévog

Y

year, £10G, XpOvOG

the whole year round, ka6’ 6An 1 diGpkeia Tou
é1oug, 6Ao 10 YPOVO

yield, amodidw, amogépw, codeid

yoke, {uyog

young, veoyvd, JIKpd, TEkva, vEog

Y4

zero, uUndév
zinc, Yeuddapyupog, TaiyKog
zone, {wvn
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