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BBEJIEHUE

IlepBast 4yactp y4eOHOro mocoOWs NpeAHA3HAYCHA B TEPBYIO OUYEPenb IS
CTYEHTOB 2-3 KypCOB, M3y4alOUIUX TUCUUIUIMHY «AHTIUHCKUN SI3BIK HAYYHBIX U
TEXHUYECKHX Npodeccuity B TPyNIe C YriyOJIeHHBIM H3YY€HHUEM aHTJIMHCKOTO
s3pika. OJIHAKO OHO MOXET OBITh NMPUMEHEHO W Kak IMocoOue MO W3Y4SHHIO
AHIJIMACKOTO  sA3bIKa BO BpeMsl AayJuUTOPHBIX 3aHATHH CO  CTyIEHTaMu
JIEKTPOTEXHUYECKOTO HAIMpPABICHMS, a TAKXKE NPU CAMOCTOSITEIbHOM H3YyYCHHH
aHrmiickoro s3pika. [locoOue MOXeT OBITh MOJE3HO aclUpaHTaM, H3y4aroUIuM
AHTJIMICKUHN SI3BIK.

YuyebHoe mocoOMe TMpeanonaraeT WHTEHCHBHYIO JOMAIIHIOK IIOATOTOBKY
CTYIEHTOB K 3aHATUSAM. B CBSI3M C 3THM pEKOMEHIyeTcs 3aroTOBUTh pabouyro
TeTpajgb I0 AHMVIMICKOMY #A3BIKY M B HEH BBIIOJHATH JOMAIIHUE 33JaHUS —
TOTOBUTHCSA K YpOKy. K 3TOMy k€ ypOKy OTHOCSITCS M HOBBIE CIIOBA, IPUBEICHHBIC
K Kaxnaomy ypoky B pasnene APPENDIX. Kaxnasiit ypok paccuuTaH Ha ABa-Tpu
AyIUTOPHBIX 3aHATHSL.

OTJICJTBHBIG 3alaHuA TIOMCUYCHBI <(3Bé3}IOI~IKOI>'I>); OHH SABJIAIOTCS
HEOOS3aTCIIEHBIMA 1 BBITTOJHSIOTCS 10 YKEJTAHHUIO CTYACHTaAMH, KOTOPBIE XOTAT
TOBBICUTH CBOM YPOBCHb 3HAHUM aHTJIMHACKOTO S3bIKa WK YAY4YIIUTH OLICHKY.

4-



UNIT 1. FIGURES AND NUMBERS

Overview
= Reading and Vocabulary: History of Arabic numerals.
= Information transfer: Reading figures and numbers.
= Language focus: Word Formation. Negative and positive prefixes.
Number prefixes. Reading very large and small quantities.
= Reading and Speaking: Our star — the Sun.

Reading and Vocabulary
Before you read
Discuss the questions below.
1. What do you know about the figures existing in the world? (Arabic, Roman,
etc.)
2. What figures do Arabs make use of?
3. Why were Arabic numbers named in such a way?

Reading

The 2" paragraph of the text has been removed. Choose from the passages A-C
(Ex.1) the one which fits the gap in the text best of all.

History of Arabic numerals

1. It is now universally accepted that our decimal numbers derive from forms,
which were invented in India and transmitted via Arab culture to Europe,
undergoing a number of changes on the way. Because of lack of authentic records,
very little is known of the development of ancient Hindu mathematics. The earliest
history is preserved in the 5000-year-old ruins of a city located Northeast of
present-day Karachi in Pakistan. Evidence of wide streets, brick dwellings,
apartment houses with tiled bathrooms, covered city drains, and community
swimming pools indicates a civilisation as advanced as that found anywhere else in
the ancient Orient. These early peoples had systems of writing, counting, weighing,
and measuring, and they dug canals for irrigation. All this required basic
mathematics and engineering.

3. The new numerals, which were invented, were not easy to influence other
European inhabitants, especially the Romans. For them, a change in numeral system
meant not merely learning an entire new principle for writing numbers but also

5.

becoming familiar with strange new symbols, which were unlike all others before.
The zero symbol itself was a source of difficulty. People found it very hard to
understand how it was that a symbol, which stood for nothing, could, when put next
to a numeral, suddenly multiply its value ten-fold. Throughout this period of
uncertainty there had been a number of mathematicians who had strongly supported
the new numerals. One of these was the Italian mathematician Fibonacci.

4. Apparently, the Arabic Numerals were originated based on the concept of
trigonometry. This explanation is easily justifiable in a time where mathematics
flourished in various directions. Creating appropriate mathematical symbols was, in
fact, part of the process to develop advanced mathematical techniques required by
the ever-expanding needs for mathematical solutions to all forms of life. The Arabs,
who had great experience in inventing codes and scriptures, invented a singular
symbol that is remarkably simple and universal. Each numeric symbol represents
“Angle”. Thus, symbol "1" represents "one angle," symbol "2" represents "two
angles" and so on. The origin of Arabic numerals, which were defined according to
the number of angles, is shown below.

Rty
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one angle  two angyes LhPeE 3naTes  four angres  Five angies gix angres SEVEW ANDIBS  gight angyes  nine angies

Reading comprehension
Ex.1.
A. The book explained Arab arithmetic and algebra, and in it he strongly advocated
use of the Hindu-Arabic numerals. No other single work contributed more towards
the eventual triumph of the new numerals. Therefore, it was the mathematicians,
rather than the astronomers, who ultimately ensure the almost universal adoption of
the Hindu-Arabic numerals.

B. This was a period of a great flowering of cultural activity in many areas of
learning, but only in astronomy was there the strength of pressure, which could
change so important a part of the culture as the numeral system.

C. Towards the end of the eighth century an Indian astronomical textbook making

use of the decimal place-value system was brought to Baghdad and translated into
Arabic. This translation had a profound effect upon the history of written numerals
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both in the Arab world itself and eventually also in the whole of the West. At that
time, the Arabs were still using the Greek numeral system.

Ex.2. Match headings A-E with paragraphs 1-4 in the text. There is one
heading you don’t need.

A great contribution into the development of the new numerals units.

The importance of universal and simple symbols.

Can’t do without mathematics and engineering.

A remarkable source of difficulty.

A complicated process of changes.

moaw»

Ex.3. Read the text and find the answers to these questions.

1. What country is the ancestor of the decimal numbers we use today?

2. Do we know a lot about the development of ancient Hindu mathematics?

3. Why did early peoples require basic mathematics and engineering?

4.  What had a profound effect upon the history of written numerals in the
Arab world?

5. What numeral system did the Arabs use in the 8-th century?

6. Was changing in numerical system an easy process for the Europeans?

7.  What symbol was a special source of difficulty?

8. Why is it suggested that namely trigonometry was the basis for Arabic
Numerals?

Ex.4. What do the pronouns in bold in the text refer to?
1. that (para.l) 4. its (para.3)
a) evidence a) zero symbol
b) civilization b) any number
¢) swimming pools c¢) source of difficulty
2. this (para.l) 5. these (para.3)
a) early peoples a) new numerals
b) people’s activity b) periods of uncertainty
c) irrigation ¢) mathematicians
3. all (para.3) 6. that (para.4)
a) principles for writing numbers a) the Arabs
b) new symbols b) codes and scriptures
¢) existing numerals c¢) singular symbol
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Vocabulary

Ex.1. Match the nouns from the text with the following adjectives.

1 advanced a | numbers

2 | ancient b | symbols

3 | authentic c | engineering
4 | basic d | new principle
5 | decimal e | symbol

6 | early f | mathematics
7 | entire g | directions

8 ever-expanding h | peoples

9 simple i civilization
10 | universal ] needs

11 | unlike k | techniques
12 | various 1 | records

Ex.2. Match the words from the text with their definitions.

1 | advanced (adj) a make, design or think of a new type of thing
influence (v) b do a calculation in which you add a number to

itself a particular number of times

3 | inhabitants (n) c a way of solving a problem or dealing with a
difficult situation

4 | invent (v) d affect the way smb or smth develops, behaves,
thinks without directly forcing them

5 | lack of (n) e need smtn

6 | multiply (v) f using very modern technology and ideas

7 | require (V) g a mathematical quantity, meaning

8 | solution (n) h people living in a particular place

9 | value (n) i when there is not enough of smth, shortage

Ex.3. Use the correct forms of the words from Ex.2 in the following
sentences.

1. This translation profoundly ... the history of written numerals in the
Arab world.

2. The decimal Hindu-Arabic numeral system ... in India around 500 CE.
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3. The numerals are arranged with their lowest ... digit to the right, with
higher ... positions added to the left.

4. The need for finding mathematical ... was vital in every field of activity.

5. Under such circumstances numbers and all related symbols had to be
universally understood and adopted by all ....

6.  Does their apparent ... progress mean they are not doing their job
properly?

7.  Hindu numeral system is a pure place-value system, that is why it ... a
Zero.

Ex.4. Fill in the correct preposition in the following word combinations from
the text.

1. derive ...; 2 .anumber ... changes; 3. ... the way; 4. become familiar ...; 5.
stand ...; 6. have great experience...; 7. according ...; 8. flourish...; 9. transmit
... Arab culture ...Europe; 10. a change is based ...; 11. need ...; 12. solution ...

all forms of life.

Information transfer

Reading figures and numbers

Ex.1. Match the words and expressions (1-36) with the figures and numbers (a-
u) below. Translate them into Russian.

1. Roman numerals; 2. Arabic numerals; 3. abstract number; 4. concrete number; 5.
a four figure number (units, tens, hundreds, thousands); 6. cardinal number; 7.
ordinal number; 8. positive number; 9. negative number; 10. whole number, integer;
11. fraction; 12. mixed number; 13. even number; 14. odd number; 15. prime
number; 16. complex number (real part, imaginary part); 17. vulgar fraction; 18.
proper fraction (numerator, horizontal line, denominator); 19. improper fraction; 20.
compound (complex) fraction; 21. fractions of different denominators; 22. fractions
of common denominator; 23. proper decimal fraction with decimal point and
decimal places (tenths, hundredths, thousandths); 24. recurring decimal; 25.
counting (natural) number; 26. real number; 27. two thirds; 28. three point six per
cent; 29. a quarter (or one-fourth); 30. three-fourths; 31. zero (nought); 32. one
million; 33. two thousand, five hundred and thirty eight; 34. a half (or one-half); 35.
irrational; 36. conjugate complex number.
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a) V; IX; b) 2538; c) Y
d) Y%, e) 1,000,000 (1m); f) 0;
g) 3.6%; h) 0.327; 1) m
D Sk k) 2M 31 D -8
m) 3%; n) 4; 17; 13; 0) A=3+2+-1;
3
* 2
p) A"=324-1; Q 7—A; r) 3
s
s) %; t) 0.62762762...=0.627;u) %

Ex.2. Read and translate the sentences below. Make sure you read the
numbers and dates correctly.

1. Improper fraction 12/4 being cancelled down produces a whole number 3.

2. In English, you write a point (.) not a comma (,) in decimal numbers. You
can say the numbers after point separately, for example, 23.34 is ‘twenty-three
point three four’.

3. You can read decimals 0.2 as point two or two-tenths, and 0.25 as point
two five or twenty five hundredths.

4. Twelve is an integral multiple to two, three, four and six.
Eight is divisible by 4.
Improper fraction 3/2 is reciprocal to proper fraction 2/3.
The first people to fly across the Atlantic were Alcock and Brown in 1919.
By 1950, Heathrow was the busiest airport in Europe.

9. Shakespeare was born on 23 April, 1564 and he died on the same day in
1616.

10. Male humpbacks are up to 48ft long; females are up to 50ft long. They can
weigh up to 50 tons.

11. The conjugate of a complex number is formed by reversing the sign of the
imaginary term.

12. Half the 20 million homes in Britain now have a video recorder.

© W

Ex.3. Read and translate the passage below. Learn the new words by heart.

We are familiar with numbers in various formats — integers (90; 5; 135 — fixed-
point integer), numbers with a fixed number of decimal places (75.3 — fixed-point
number with one decimal place), and floating-point numbers (2.5-10° — floating-
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point number). We deal mostly with fixed-point numbers; however, the floating-
point numbers are widely used as well. Numbers also come in different bases.
Numbers can be fixed-point or floating-point in any base system. Our ordinary
number system, the decimal system, has 10 different digits (0 through 9), probably
because our ancestors had 10 fingers. Thus, the decimal system has a base of 10. A
binary digit is called a bit, and can have values of 0 or 1 only. The choice of the
binary system is dictated by the fact that an electric circuit, or a magnetic field, etc.,
can be either off or on. The binary number system matches that duality because in
the binary system there are only two digits.

It is necessary to understand the positional number system. The decimal
number 123 does not mean the same as the decimal number 321. What is the
difference? Each place is 10 times as important as the one to its right. Each place
represents 10 to a power; the rightmost digit is the number of ones (tens to the zero
power). 23, — the subscript 10 denotes the base.

Language focus
Word Formation

In English a lot of technical terms are formed with the help of morphological
ways of word — formation: affixation (adding of suffixes and prefixes to the word
stem), conversion and word composition.

Let’s study this term from electronics: semiconductor. We can divide it into
three parts: semi-conduct-or. Semi- is a prefix which means ‘half’, while -or is a
suffix added to the verb conduct to make a noun. From this, we can work out that a
semiconductor is a component which half conducts, i.e. its conductivity is found
between conductivities of a conductor and an insulator. Knowledge of common
prefixes and suffixes can help us to work out the meaning of some unfamiliar terms
in technical texts.
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Negative and positive prefixes

Prefix Principal meaning Examples
un- unequal
in- indirect
im- ( before b, m, p) not, words with an immobilize
il-  (before 1) opposite, negative meaning | illegal
2 ir- (before r) irrelevant
§n mal- words denoting something | malfunction
2 mis- wrong , bad, incorrect mislead
dis- words denoting opposite dismantle
feeling, opposite action disorder
anti- against antiglare
de- reduce, reverse, separate demagnetize
under- too little underestimate
<]
:E re- do again, once more reconnect
g
A over- too much overload

Ex.1. Form the words using prefix un- and translate them.

adj. — available, like, accessible, stable, known (value), even, practical
verb — pack, bolt, charge, coil, wind, screw, button, cover
noun — balance, blocking, coupling, loading, locking, saturation

Ex.2. Form the adjectives using prefixes in- (im-, il-, ir-) and translate them.

regular, person, correct, logical, legal, legitimate, liberal, material, mature,
measurable, movable, sensitive, attention, accessible, applicable, active, reparable,
replaceable

Ex.3. Fill in the words from the box below. Explain the meanings of the
prefixes in these words.

unprecedented; undesirable; displaced; overlapped; innumerable;
unlike; replaced; replacement; recirculated; unfortunately

discharged,
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1. While beginning to be ... by newer motor technologies brush DC motors are
still very popular.

2. The only real drawback with this motor is that the brushes need periodic ...
due to wear.

3. However, ... the brush DC motor, the "brushless" DC motor employs
permanent-magnetic field excitation.

4. ..., an oscilloscope's timebase is not perfectly accurate, and the trace will
drift across the screen making measurements difficult.

5. The English language is enjoying ... growth causing it to have nearly
doubled in size.

6. Two methods of magnetohydrodynamic generation can be used: the open-
cycle and the closed-cycle. In the open-cycle method the hot gas is... . In the
closed-cycle method it is... .

7. When a current flows through a conductor it may heat the conductor. This
heat is sometimes ... and has to be reduced.

8. Prior to the works of Euclid around 300 BC, Greek studies in mathematics
.... with philosophical and mystical beliefs.

9. This approach eventually ... all other systems.

10. There are ... applications for sensors of which most people are never aware.

Ex.4. Add the correct prefixes to the words in bold.

Sharon is ...weight for her age and height. She eats very little.

When you have finished reading, please ...place the books on the shelves.
Driving a car without a licence is ...legal.

I am afraid I ...agree with what you just said.

The telephone company ...connected the phone when he failed to pay the

Nk W=

bill.
Number prefixes. Reading very large and small quantities.

Ex.S5. Look at the table below. It presents the decimal prefix symbols used in
the technical language. Study them and learn by heart.
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Prefix Name Multiple
T tera- = a trillion 10"
G giga - = a billion 10°
M mega- = a million 10°
k kilo- = x one thousand 10°
d deci- = one tenth 10"
c centi- = one hundredth 107
m milli- = one thousandth 107
n micro- = one millionth 10
n nano- = one thousand millionth 107
p pico- 1072
f femto- 10"
Very large and very small quantities are expressed like this:

10° = ten to the power of six = one million

10 = ten to the power of minus six = one millionth.

Complete these: 10°=..; 10°=..; 10°=..; 10°=...; 10°= ...

Ex.6. Look at the diagram with the scale of dimensions. Make sentences about
these dimensions:

the distance to the farthest stars, the diameter of the Sun, the diameter of the
Earth, the height of Mount Everest, the length of a mouse, the diameter of a cherry,
the diameter of a blood cell, the diameter of a sugar molecule.

Example: A mouse has a length of approximately ten to the power of minus one
metres, i.e. ten centimetres.
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distance to

25 15 S 1 -5 _1q @ blood cell
10 <the farthest 10 10 10 <b .
10%* - stars ever 104+ . 10* _qheight of 1076 -4 acteria

23 | Seen 3 distance to , | Mt Everest - (2um)
107 + 10 T« t};e faithest 10 —; the tallest 107 +

ane o
10 distance to 1012__;. ; ; 10* 1 bullﬁnllg 10° 1

o 1stance to 4 a whale } sugar
107" 74 the nearest 10" Mhesun 10 T 107 150 e
10 T beyond the 10" 1m —14a child 10" ™an atom
10Y Milky Way 10° —qdiameter of 114, mouse 101+

8 the Sun 5
10° 10® 7QJupiter 10 —4a cherry 10+
10" e ey 107 e Earh 0% 10
1016 ‘IE star lof + 10_4__4:111‘1 amoeba 10 atomic

(250pum) nucleus

Scale of dimensions (measurements in metres)
Ex.7. The above diagram is a scale of dimensions. The dimensions range from the
nucleus of an atom, which has a diameter of approximately 10™* m, to the radius of

the known universe, which is approximately 107 m.

Make sentences from the table:

Plants | the whale, of

Animals | Tange 1M | the tallest building, | which |has a | height | approximately

Buildings| Size from | the tallest tree, length

500m, the amoeba, of 10m.

80m, | to | houses, which | has | adiameter | approximately | 250um.

30m, bacteria, have | aheight 2um.
Reading and Speaking

Reading

Four sentences have been removed from the text. Choose from the sentences
A-F (Ex.1) the one which fits each gap (1-4) in the text. There are two sentences
you shouldn’t use.
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Our star — the Sun

There are nine planets in the solar system, namely: Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, Neptune, and Pluto.

What do you know today of the nearest star which lies 150 million kilometers
away?

The Sun is a mass of flaming matter, the temperature at its surface is above
5,500 degrees Centigrade, the temperature in the Sun’s centre is as high as 20
million degrees Centigrade. The Sun’s diameter is 109 times that of the Earth and
its mass is 330,000 times greater.

[ 1] But this does not mean that the Sun is bigger than Sirius: it is simply nearer
to the Earth.

Nine planets with their satellites revolve round the Sun due to the force of
universal gravitation. It takes our Earth a little more than 365 days to revolve round
the Sun.

[ 2] It provides us with light during the day and the light of the Moon is only
the reflected sunlight.

It is also important that the Sun gives us heat without which no life can exist on
the Earth. It provides us with all the energy that we use every day.

When we look at the Sun, it seems a fire ball. [ 3 ] The Sun is a giant natural
hydrogen bomb, equivalent to millions of man-made ones where the thermonuclear
reaction proceeds continuously.

It is interesting to note that every second the Sun sends into space as much
energy as mankind consumed during the whole period of its existence from the first
fire of the cave-man to the establishment of the atomic power station.

Solar energy has great value for mankind.

Man has tried to use solar energy since the earliest times. [ 4 ]

It is necessary to find effective methods of utilizing this immense supply of free
energy, to make our star — the Sun — serve mankind.

Reading comprehension
Ex.1.
A. Buteven from a brief acquaintance with some of the solar phenomena it is
clear that the Sun is an ever boiling ocean.
B. The illumination of the Sun is 10 billion times stronger than that by Sirius,
the brightest star of the north hemisphere.
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C. Outer space is an endless road and nothing can stop man in his longing for
knowledge and progress.

D. The Sun is the most important body in the Universe for mankind.

E. Methods of using the light and heat energy from the Sun are not new, but
they are not very efficient yet.

F. It is possible to have an intent look at the Sun with unaided eye only two
times — initially with the left eye and finally with the right eye.

Ex.2. Read the text and find the answers to these questions.
What is the brightest star of the north hemisphere?
How many planets does the solar system include?
What is the Sun like?

What temperature is observed at the Sun surface?
What energy does the Sun provide us with?

How long has man tried to use solar energy?

A

Ex.3. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. There are ten planets in the solar system, namely: Mercury, Venus, Earth,
Mars, Phaeton, Jupiter, Saturn, Uranus, Neptune, and Pluto.

2. The Sun is a mass of cooling matter.

3. The Sun provides us with light during the day.

4. When we look at the Sun, it seems a fire cube.

5. Every second the Sun sends into space as much energy as mankind
consumed during the whole day.

6. It is necessary to find effective methods of utilizing the Sun energy.

Speaking

Ex.4. Work in pairs, Student A and Student B. Dictate your numbers to your
partner. Can your partner write them correctly?

Student A: thirty-four point five percent; six point nine seven; one third; four
thousand, five hundred and sixty-seven.

Student B: three thousand, nine hundred and fifty-eight; fifty-five percent; a
half; seven point six five.
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UNIT 2. ARITHMETICAL OPERATIONS

Overview
= Reading and Vocabulary: The basic arithmetic operations.
= Information transfer: Doing arithmetical operations.
= Language focus: Word Formation. Prefixes expressing size, location, time
and numbers.
= Reading and Speaking: A brief history of Roman Numerals.

Reading and Vocabulary
Reading

The basic arithmetic operations

Arithmetics is the oldest and most elementary branch of mathematics, used by
almost everyone, for tasks ranging from simple day-to-day counting to advanced
science and business calculations. Modern algorithms for arithmetic (both for hand
and electronic computation) were made possible by the introduction of Hindu-
Arabic numerals and decimal place notation for numbers. The earliest written
records indicate the Egyptians and Babylonians used all the elementary arithmetic
operations as early as 2000 BC.

The basic arithmetic operations are addition, subtraction, multiplication and
division, although this subject includes more advanced operations, such as
manipulations of percentages, square roots, exponentiation, and logarithmic
functions.

Addition is the basic operation of arithmetics. In its simplest form, addition
combines two numbers, the addends or terms, into a single number, the sum of the
numbers. Addition is commutative and associative so the order the terms are added
in does not matter. The identity element of addition (the additive identity) is 0, that
is, adding zero to any number yields that same number. Also, the inverse element of
addition (the additive inverse) is the opposite of any number, that is, adding the
opposite of any number to the number itself yields the additive identity, 0. For
example, the opposite of 7 is =7,s0 7+ (=7) = 0.

Subtraction is the opposite of addition. Subtraction finds the difference between
two numbers, the minuend minus the subtrahend. If the minuend is larger than the
subtrahend, the difference is positive; if the minuend is smaller than the subtrahend,
the difference is negative; if they are equal, the difference is zero. Subtraction is
neither commutative nor associative. For that reason, it is often helpful to look at
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subtraction as addition of the minuend and the opposite of the subtrahend, that is
a—b=a+ (-b). When written as a sum, all the properties of addition hold.

Multiplication is the second basic operation of arithmetic. Multiplication also
combines two numbers into a single number, the product. The two original numbers
are called the multiplier and the multiplicand, sometimes both simply called factors.
The product of a and b is written as a X b or a - b. When a or b are expressions not
written simply with digits, it is also written by simple juxtaposition: ab. In computer
programming languages and software packages in which one can only use
characters normally found on a keyboard, it is often written with an asterisk: a * b.

Division is essentially the opposite of multiplication. Division finds the quotient
of two numbers, the dividend divided by the divisor. For positive numbers, if the
dividend is larger than the divisor, the quotient is greater than one, otherwise it is
less than one. The quotient multiplied by the divisor always yields the dividend.
Division, like subtraction, is neither commutative nor associative. It is helpful to
look at division as multiplication of the dividend times the reciprocal of the divisor,
thatisa+b=a x '/,.

N —

ago.

Nk W

Arithmetics can only solve simple day-to-day tasks.
People started to use some elementary arithmetic operations 2000 years

Square root is a basic arithmetic operation.

The additive inverse is 1.

The difference is always positive.

Subtraction is both commutative and associative.
The quotient is never less than one.

Vocabulary

Ex.1. Put the words into the categories in the table.

Subtrahend; dividend; addends; terms; multiplier; minuend; sum; commutative;
associative; add; additive identity; yields; divide; additive inverse; minus;
multiplicand; positive; difference; negative; equal; product; factors; quotient;
divisor.

Reading comprehension

Ex.1. Read the text and find the answers to these questions.

Nk W =

What is arithmetics?

Why does the order of the added terms not matter in addition?
When is the difference positive?

How can we regard subtraction as addition?

What are factors?

When is the quotient greater than one?

Is division commutative or associative?

Ex.2. Put the questions to the following answers.

N hE L~

As early as 2000 BC.

No, it doesn’t. This subject includes more advanced operations too.

They are called the addends or terms.

It is the opposite of addition.

It finds the difference between two numbers.
Two numbers.

The quotient of two numbers.

Ex.3. Correct the false information in the sentences.
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Addition

Subtraction

Multiplication Division

Ex.2. Match the words from the text with their definitions.

1 | basic (adj) the same in size, number, amount, value as something
else

2 | branch (n) used when stating the most basic facts about
something

3 | character (n) produce a result, answer or piece of information

4 | equal (adj) forming the most important or most necessary part of
something

5 | essentially (adv) a quality or power that a substance, plant has

6 | order (n) a letter, mark or sign used in writing, printing or on a
computer

7 | property (n) the way that things or events are arranged in relation
to each other, so one thing is first, another thing is
second

8 | yield (v) one part of a large subject of study or knowledge
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Ex.3. Replace the words in bold from Ex. 2 by their synonyms from the box.

sequence; equivalent; basically; characteristics; field; produce

1. Copper has good conductive properties, therefore it is widely used for
cables.

2. Traditionally, the order of natural numbers started with 1 (0 was not even
considered a number for the Ancient Greeks.)

3. The negative of a natural number is defined as a number that yields zero
when it is added to the number.

4. Fractions can be greater than, less than, or equal to 1 and can also be
positive, negative, or zero.

5. The system was modified essentially to produce the system used today.

6. The Roman number system is generally regarded as obsolete in modern
usage, but is still seen occasionally in some branches of activity.

Ex.4. Learn by heart the collocations of the words basic and equal. Compose
your own sentences with them.

<>
T
AN e

a
Com D ]
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an ... number/
amount of

be of ... size/
length/height

be ... in size/
A/
length/height T

Information transfer

of...importance

almost /about. ..

Doing arithmetical operations

Ex.1. Remember how to read mathematical operations.

2+ 3 =>5reads: 2 plus 3is 5, or 2 and 3 is 5, or 2 plus 3 equals 5;

6 — 4 =2 reads: 6 minus 4 is 2, or 4 subtracted from 6 is 2 or 6 minus 4 equals 2;
2 x 3 =6 reads: 2 times 3 is 6, or 2 multiplied by 3 is 6, or 2 times 3 equals 6;

8 +2 =4 reads: 8 divided by 2 is 4, or 8 divided by 2 equals 4;
x” reads: x squared or x to the power 2
x’ reads: x cubed
x* reads: x to the fourth / x to the power 4
¥/x reads: (square) root x / the square root of x
/x reads: cube root (of) x
X .
x reads: fourth root (of) x
(x +y)* reads: x plus y all squared

(i )* reads: x over y all squared
y
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Ex.2. Read the following mathematical operations and match them with the
words and expressions (1-6) given below.

3+2=5; 3-2=1; 3x2=6;
3-4=12; 6:2=3; 10/2=5;
11/2=5(1); 52=125; 3¥=27

4*=256 J4=2 Y216 =6
Y2401=7 (1+37%=16 (6:2°=9

1. signs: equals sign, plus sign, minus sign, multiplication sign, division sign,
root sign;

2. addition (adding): the sum, the term (item, component) of the sum,;

3. subtraction (subtracting): the minuend, the subtrahend, the difference
(remainder);

4. multiplication (multiplying): the multiplicand, the multiplier, factors, the
product number;

5. division: the dividend, the divisor, the quotient, the remainder;

6. index of power.

Ex.3. Read and translate the sentences below. Pay attention to different ways
of reading arithmetical operations. Write down these operations in numbers
and signs.

1. Improper fraction 15/4 after division produces 3 in a remainder.

2. The volume of the wood block is equal to its length multiplied by height and
multiplied by width.

3. The volume of the steel block equals length times height times width.

4. Fifteen equals three times five.

5. Six is three times bigger than two.

6. The circle radius is half of diameter.

Ex.4. Read the passage. Guess what it is about and propose the headline. Write
down the numbers in ifalics in figures. Read the statements (1-3) below the
passage and mark them true (T) or false (F).

There were twelve point one million children aged under sixteen in two
thousand: six point two million boys and five point nine million girls. This is fewer
than in nineteen seventy-one, when there were fourteen point three million children.
In two thousand, thirty per cent of children in the UK were under five, thirty-two
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per cent were aged five to nine years and thirty-eight per cent were aged ten to

fifteen. These proportions were similar in the nineteen seventies.

1. There are more boys than girls in Britain.
2. The total number of children has increased since a census in 1971.
3. In 1971 the same percentages of children were under five.

Language focus

Prefixes expressing size, location, time and numbers

Prefix Principal meaning Examples
semi- half, partly semiconductor

g equi- equal equidistant

2 mini- small minicomputer
micro- very small microcomputer
macro- large, great Macroeconomics
inter- between, among interactive

E super- over supersonic

Ei ex- out exclude

S sub- under subschema
infra- below infra-red

v i prime- first primary

E © | post- after postdated

=S pre- before preposition
mono- one monochromatic

" bi- two, twice, double bilingual

5 tri- three triangle

E quad- four quadruple

Z penta- five pentagon
dec- ten decimal
multi- many multiplexor

Ex.1. Fill in the words from the boxes below. Explain the meanings of the

prefixes in these words.

A.

miniaturization; macroeconomics; semiconductors; equidistant; microchip

4.




1. ... studies large economic systems such as those of a whole country or area
of the world.
2. ... are midway between conductors and insulators.

3. This point is ... from the both ends of the linear scale.

4. These nanoelectromechanical systems are the next step in ... that may find
their way into commercial aspects in the future.

5. ...is a very small piece of silicon containing a set of electronic parts
which is used in computers and other machines.

B.

interconnection; supersonic; external; submersible; infrared

1. The great majority of ... aircraft today are military or experimental
aircraft.

2. A small vehicle that can travel under water to very great depths in the
ocean for scientific purposes is called a... .

3. ... techniques have been applied in military, medical, industrial, and other
disciplines.

4. In these cases, aluminum ... is typically used as the conducting material.

5. Most oscilloscopes allow you to feed an ... signal into the horizontal
amplifier.

C.

tricycles; primary; multiwall; post-industrial; quadrant; prehistory; bicycle

1. ... energy is energy found in nature that has not been subjected to any
transformation process.

2. If a nation becomes ... it moves on to a structure of society based on the
provision of information, innovation, finance, and services.

3. The three-age system is the periodization of human ...
consecutive time periods, the Stone Age, Bronze Age, and Iron Age.

4. The ... is used worldwide as a basic means of transportation.

5. While ... are often associated with the small three-wheeled vehicles used
by pre-school-age children, they are also used by adults for a variety of purposes.

into three

-25-

6. The first ... of the graph shows the characteristics of the diode when the source
is connected with the positive to the p-side of the junction and the negative to the n-
side.

7. Researchers at UC Berkeley have developed rotational bearings based
upon ... carbon nanotubes.

Ex.2. Fill in the correct words derived from the words in bold.

1. Electric motors operate through the ... (action) of magnetic flux and
electric current to produce rotational speed and torque.

2. As there are no written records from human ... (history), dating of ...
(history) materials is particularly important.

3. This ... (angle) is equilateral and that one is right-angled.

4. ... (pole) transistors are so named because their operation involves both
electrons and holes.

5. Charge flow in such transistors is due to ... (direction) diffusion of charge
carriers across a junction between two regions of different charge concentrations.

6. A ... (precious) jewel or stone is valuable but not as valuable as a
diamond, ruby.

Reading and Speaking
Reading

Ex.1. Look at the headline and the first paragraph of the text. Write 5
questions you would like to ask about the history of Roman Numerals.
A Brief History of Roman Numerals

1. Roman Numerals originated in Rome and were used by the ancient Romans
almost 2000 years ago. They were originally independent symbols. In this system
seven symbolsareused: T V X L C D M, wherel=1,V=5X=10,L=
50, C =100, D = 500 and M = 1000. It is likely that counting began on the finger,
that is why we count in tens, and Roman numerals resemble fingers so much.

2. A single stroke I represents one finger, five or a handful could possibly be
represented by V and the X may have been used because if you stretch out two
handfuls of fingers and place them close the two little fingers cross in an X.
Alternatively, an X is like two Vs, one upside down. The other numerals like 2, 3, 6
are represented with these above symbols by placing them in a row and adding or
subtracting, such as : 4 = IV (one subtracted from five), § = VI (V+I1+1+1), 9=
IX (one subtracted from ten).
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3. You can use a roman numerals chart or conversion table to lookup roman
numerals or you can easily learn how to calculate them yourself with a few simple
rules. If smaller numbers follow larger numbers, the numbers are added. If a smaller
number precedes a larger number, the smaller number is subtracted from the larger.
For example, if you want to say 1,100 in Roman Numerals, you would say M for
1000 and then put a C after it for 100; in other words 1,100 = MC in Roman
Numerals. Some more examples:

VIII = 5+3 = 8; IX=10-1=9;
90;

MCMLXXXIV = 1000+(1000-100)+50+30+(5-1) = 1984

4. Roman numerals remained in common use until about the 14th century,
when they were replaced by Hindu-Arabic numerals. At present, in modern usage,
the Roman number system is generally regarded as obsolete but it is still commonly
used in many cases. The examples are:

e in page numbering of preliminary pages; volume numbers on spines and
chapter numbers;

e in hour marks on clock and watch faces;

e in names of monarchs and Popes, e.g. Elizabeth II, Benedict XVI. These are
ordinal numbers; e.g. "II" is pronounced "the second";

e to indicate months, to avoid confusion due to differing date notation order.
For example, 2/10/1948 can mean 10 February 1948 or 2 October 1948; writing
2/X/1948 will make it clear that the date meant was actually the second one;

e to denote centuries. For example, XVIII refers to the eighteenth century, so
as to avoid confusion between the /8th century and the 1800s;

e in CIS countries, capital Roman numerals I, IT and V are sometimes used
according to the regional standard GOST 2.728-74 (2002), to specify rated resistor
power (in watts) in schematic symbols by inscribing the numeral along inside the
symbol rectangle.

XL =50-10 = 40; XC=100-10=

Ex.2. Match headings A-E with paragraph 1-4 in the text. There is one heading
you don’t need.

Where are Roman Numerals used in modern times?

What symbols are used in the Roman number system?

How actually is the counting done on this system?

What is the origin of Roman Numerals?

The advantages and disadvantages of the Roman number system.

moawp

Ex.3. Match the Arabic and Roman numerals.
27-

1|2 a |D 6 |29 f DCCC
2 |50 b | XXXIX 7 1000 | g |L
315 c | II 8 | 800 h C

4 | 100 d |V 9 500 i X
5110 e | XXIX 10 | 39 ] M

Ex.4. Complete this framework of notes to make a short summary of the text.
Roman Numerals were used....

In this system ... symbols are used.

Irepresents... Vis... and Xis...

The rule of calculating roman numerals is...

In the 14th century, Roman numerals were replaced by...

The Roman number system is now regarded as ... butitis still used in ...

AN o e

*Speaking
*Get real
Use reference books or the Internet to find some unusual, strange, or interesting
statistics. Bring them into class and create a Did you know? board.
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UNIT 3. ADVANCED ARITHMETICAL OPERATIONS AND
EXPRESSIONS. MATRICES.

Overview
= Reading and Vocabulary: BELA programs.
= Information transfer: Reading advanced arithmetic expressions.
= Language focus: Plurals of some nouns borrowed from Latin and Greek.
Positions on two dimensions.
= Reading and Speaking: Matrices.

Reading and Vocabulary

Before you read

Discuss the questions below.

1. What fundamental arithmetical operations do you know? Make a list of
arithmetical operations and formulae you are aware of. Write 1-5 in the spaces
below.

2. In what cases are they not sufficient? Why?
3. What new arithmetical operations are to be added?

Reading

Skim the text as quickly as you can and choose the best headline.
A. Behaviour of electric field.
B. Your laws.
C. A new simple method of solving linear electrostatic problems.

BELA is a suite of programs for solving linear electrostatic problems. For the
electrostatics problems addressed by BELA, only a subset of Maxwell’s equations
are required. These problems describe the behavior of electric field intensity, £, and
electric flux density (alternatively electric displacement), D. There are two
conditions that these quantities must obey.
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The first condition is the integral form of Gauss’ Law, which says that the flux
out of any closed volume is equal to the charge contained within the volume.
However, in differential form it is presented as follows: V-D = p, where p represents
charge density.

The second is the differential form of Ampere’s loop law: VxE =0.
Displacement and field intensity are also related to one another via the constitutive
relationship: D = ¢E, where ¢ is the electrical permittivity. Although some
electrostatics problems might have a nonlinear constitutive relationship between D
and E, BELA only considers linear problems.

To simplify the computation of fields which satisfy these conditions, BELA
employs the electric scalar potential, ¢, defined by its relation to £ as £ =-Ve.

Because of the vector identity Vx Ve = 0 for any scalar ¢, Ampere’s loop law is
automatically satisfied. Substituting into Gauss’ Law and applying the constitutive
relationship yields the second-order partial differential equation: -V *¢ = p, which
applies over regions of homogeneous &. This is the equation that BELA solves — the
program solves for voltage ¢ over a user-defined domain with user-defined sources
and boundary conditions.

Reading comprehension

Ex.1. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. BELA is a program for solving linear electrostatic problems.

2. BELA uses all relevant Maxwell’s equations.

3. All Maxwell’s equations are actually unnecessary for solving electrostatic
problems.

4. Magnetic field intensity and electronic flux density are described by
electrostatic problems.

5. The flux equals the charge.

6. Potential ¢ may be determined by integration of E.

7. BELA considers both linear and nonlinear problems.

8. Boundary conditions are not essential at application of BELA-program.

9. BELA is applied to solving the second-order partial differential equation:
-€ Vz(p =p.

Ex.2. Read the text and choose the best answer to the questions:
1. What do linear electrostatic problem describe?
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a) vector identity
b) the form of Ampere’s loop law
¢) behaviour of electric field intensity
What conditions must E and D quantities obey?
a) Ampere’s loop law
b) Maxwell’s equations
¢) Pythagorean theorem
What kind of problems do BELA consider?
a) linear
b) nonlinear
c) scalar

What is the flux equal to?
a) the charge within the volume
b) the negative charge
¢) the charge out of volume
Why does BELA employ the electric scalar potential?
a) to simplify the computation of fluxes
b) to simplify the computation of vector identify
¢) to simplify the computation of fields
Where is -¢V’p=p applied?
a) in boundary conditions
b) over regions of homogeneous &
¢) in nonlinear constitutive relationship between D and E

Vocabulary

Ex.1. Match the words from the text with their definitions.

1 | density a exact similarity between two things

2 | flux b the strength of smth, such as light, sound etc

3 | identity c the relationship between the mass of smth and its
size

4 | intensity d | the way in which two or more things are
connected and affect each other

5 | permittivity | e a value expressing capacitance; dielectric
constant

6 | relationship | f the rate of flow of particles, energy or a fluid
through a specified area
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Ex.2. Fill in the correct prepositions from the box in the following sentences.
according to; for; through; between; to; by

1) The equation is used ... solving mathematic problems.

2) The conditions have been followed ... a group of scientists.

3) To simplify the computation one must consider a relationship ... D and E.

4) The release of noxious fumes ... exhaust pipe is harmful ... the
environment.

5) Mathematicians have to work strictly ... mathematical laws.

Ex.3. The words in this table are from the text. Fill in as many of the gaps as
you can with related worlds.

Noun Verb Adjective Adverb
Satisfy
description
differential
automatically
electrostatic
displacement
substitute
intensity

Information transfer
Reading advanced arithmetic expressions

Ex.1. Match the words and word combinations (1-12) with the expressions (a-

k) below. Translate them into Russian.

1. raising to a power: the power, the base, the exponent (index), value of the power;

2. evolution (extracting a root): radical sign, the root (radical), the radicand, the
index (degree) of the root, value of the root;

3. logarithmic calculation (taking the logarithm): logarithm sign, number whose
logarithm is required, the base, the characteristic, the mantissa, the logarithm;

4. infinitesimal calculus;

5. derivative: the differential, differential sign;
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6. integral (integration): the variable, constant of integration (integration constant),
the integral sign;

7. arithmetical series;

8. geometrical series;

9. simple equation: the coefficients, the unknown quantity;

10. identical equation;

11. simple proportion;

12. solution.

a) %/§=2; g) 2:50=4x;
b) 3x+2=12; h) x=100;
c) 4a+6ab—2ac=2a(2+3b-c); i) 2+4+6+8+...;
d) 3*=9; j) 2+4+8+16+32+ ...
e) log;o3=0477;
ax? dy
) Jaxdx adex > +C; k) g

Ex.2. Read and translate the sentences below. Find out arithmetical operations
and characterize them. Give your own examples concerning arithmetical
operations.

1. The cube-root of minus eight gives minus two.

2. The prefix ‘centi-’ means ten to the power of minus two or one hundredth.

3. Effective value of nonsinusoidal voltage is equal to square root of sum of
effective values of all harmonics squared.

4. Pythagorean theorem states that the hypotenuse squared is equal to sum of
the legs squared.

Ex.3. Complete the text by putting a word or number in each space (1-10). Use
the words and numbers in the box.

half; -5°C; -40°C; 88%; hundreds; 200; 14,000; 1989; 4000; 5000 m’|

THE JUKKASJARVI ICEHOTEL in Sweden is an interesting and cold place
for a holiday. It started life as an igloo (a small house made of snow) at an art
exhibition in ... (1). ... (2) of people visited the exhibition and some even slept
there, so the builders decided to make it a hotel. The Icehotel is open for less than
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... (3) of the year. Every May it melts and November it is rebuilt. It now measures
... (4) and it needs ... (5) tons of ice and 30,000 tons of snow to build it. This
actually means that it is more than ... (6) snow. The temperature inside the hotel is
usually about ... (7). Outside in Jukkasjarvi itself the temperature can be much
lower even as low as .... (8)! Last year more than .... (9) visitors traveled ... (10)
km north of the Arctic Circle to sleep in thermal sleeping bags. They got a cool
reception!

Language focus

Plurals of some nouns borrowed from Latin and Greek

Endings Endings Examples

in singular | in plural

-us -1 radius — radii; stimulus — stimuli; nucleus — nuclei

-um -a spectrum — spectra; datum — data; referendum —
referenda

-is -es analysis- analyses; axis — axes; basis — bases

-a -e (is added) | formula — formulae; antenna — antennae
(formulas, antennas — less formal)

-ix(ex) -ices appendix — appendices; matrix — matrices; index —
indices (appendixes, indexes — less formal)

-on -a phenomenon — phenomena

Ex.1. Use the nouns in the following sentences in plural.

1. The radius of a cylindrical object is measured in centimeters.

2. This nucleus contains only one nucleon.

3. The city council agreed to hold a referendum on the issue in November.

4. Further analysis of the data is needed.

5. His work will be used as a basis for future research.

6. We can introduce a unit vector directed along the x axis.

7. A trained participant could more precisely locate rapidly presented visual
stimulus.

8. The findings came from the computer analysis of digitized books.
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Positions on two dimensions
Ex.1. Look at the picture below. The words give the positions of the shapes in
relation to the rectangle.
Make questions and answers like the following:
Example: What is there at the top of the rectangle? There is a circle at the top of the
rectangle.

at the insid
top > inside

in the on the
middle| \igh

at the bottom

Ex.2. In this picture the words give the positions of the shapes in relation to one
another.

Make questions and answers like the following:
Example: Where is the circle? The circle is above the square.

Fe
diagonally
in the bemd above
_> m1ddle
on either side
Matrices

Ex.3. Discuss the questions below.
1. What do you know about matrices? (definition, application, etc.)
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2. How are the matrices added? Multiplied?

Ex.4. Match the following words and expressions (1-12) with the matrix
elements given below.

1. square matrix; 2. column matrix; 3. row of matrix; 4. column of matrix; 5.
subscript of the matrix elements; 6. inverse matrix; 7. third-order determinant; 8.
principal diagonal of a determinant; 9. auxiliary determinant of a system of linear
algebraic equations; 10. matrix equation; 11. secondary diagonal of a determinant;
12. transposed matrix

a;; 4 A3 b a5 4 43 by ap ap
A =lay ay ay|; B=|by|; Al =lay; axn axpl; |by ay axp;

d3p 43 dj;3 b; d3; 43 Az by a3 ay
AxB=C; A"

Ex.5. Read the following passage.
In Ex.5 above there is a matrix A. The elements a; are arranged in horizontal
rows and vertical columns.
Give the positions of the different elements in relation to the whole matrix:
Examples: as; is at the bottom, on the left.
a;3 is in the third column from the left, at the top.
ap; is in the top row, in the middle.
Now give the positions of the different elements in relation to others:
Example: as; is beside and to the left of as,.

Ex.6. Read these sentences which give other positions of the different elements
in matrix A:

aj) is next to, or adjacent to, a,.

a,) is not adjacent to a,; because a,; is between them.

ap; is in line with a;, and a,; is in line with a,;.

a3 1S near a,; but far from as;.

Now say whether these statements are true or false. Correct the false
statements.

a) aj is diagonally above aj,.

b) a3 is in line with ay,.

¢) ay; and a3 are on either side of a,,.
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d) a; is adjacent to a,.

e) aj is beside and to the right of a;,.

f) a3 is vertically below aj;.

g) aj is near ay,.

h) a3 is at the bottom of the matrix, on the right.
i)  ap; is in the middle row.

j)  apisin the third column from the right.

Reading and Speaking
Reading

Matrices
A

There are tree types of arrays: vectors, matrices, and nested matrices. A vector
is an array of just one row or column of numbers. A matrix is an array with vectors
or matrices for each of its entries.

Subscripts are the numbers or variables that identify a single element or a
sequence of elements in an array. Subscripts are written below an array variable. A
subscript on a vector refers to the n™ element of a vector: V,. A subscript on a
matrix refers to an element in the m™ row and n" column in the matrix: Apne

The superscript of an array refers to a column of the array.

B

Linear algebra has some simple rules for how to calculate using arrays.
Generally, you can apply the same operations to arrays as you would to simple
variables. There are no special instructions for calculating with vectors or matrices.

If you multiply a vector by a scalar (single number), the result is a vector in
which each component of the original vector has been multiplied by the scalar. You
may add or subtract two vectors whenever they are of the same length. When you
add two matrices together, the elements of the resultant matrix are the sums of the
elements of the two original matrices. Just as with vectors, matrix addition is only
defined for matrices of the same size. You can take the transpose, inverse, and
determinant of matrices.
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The dot product is calculated by multiplying each element of the first vector by
the corresponding element of the complex conjugate of the second vector, and then
summing the result.

Ex.1. Read the text and think of possible headings for the paragraphs A and B.

Ex.2. Read paragraph A and answer the question
What'’s the difference between ... and ...?
1. avector; 4. a nested matrix;
2. amatrix; 5. a superscript
3. asubscript;

Ex.3. Read paragraph B and answer the questions.
1. How can arrays influence the ways of calculating?
2. What arithmetical operations can you do with a vector and a scalar?
3. What kind of result can you expect when you add two matrices?
4. How is the dot product calculated?

*Speaking

*Ex.1. Discuss advanced mathematical expressions and operations you’ve
learned about from the text.

*Get real

Use reference books or the Internet to find some interesting popular scientific texts
with application of mathematical operations and expressions, matrices and
determinants.
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UNIT 4. MEASUREMENT

Overview
= Reading and Vocabulary: Standards of measurement.
= Information transfer: Mathematical and geometrical symbols.
= Language focus: Singular/Plural verb forms. Describing measurements.
= Reading and Speaking: Systems of measuring units.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Standards of measurement

1. In early times measurements were made by comparing things with parts of
the human body. Early units of measurement included the distance from the elbow
to the fingers, the width of the hand and the width of the fingers.

2. Some of these human measurements are still used. [ 1 ] A foot was originally
the length of a man’s foot. A mile was one thousand walking steps.

3. These units were only approximate, because their standard — the human body
— was not constant. Governments tried to standardize them by using rods or bars of
fixed lengths kept in a central public place. [ 2 ] However, these rods still varied
from country to country.

4. For measurements of weight, the human body provides no such easy
approximations as for length. Here nature steps in. Grains of wheat are reasonably
standard in size. Weight can be expressed with some degree of accuracy in terms of
a number of grains — a measure still used by jewellers. [ 3 ] Copies of this can be
cast and weighed in the balance for perfect accuracy. But it is easier to deceive a
customer about weight, and metal can all too easily be removed to distort the scales.
An inspectorate of weights and measures is from the start a practical necessity, and
has remained so.

5. During the French Revolution, scientists looked for a standard of
measurement which did not change. [ 4 ]. One ten millionth of this was called one
metre and became the basic unit of the metric system.

6. Other metric units are based on it. For example, the centimetre is one
hundredth of a meter. A gram — the unit of weight — is the mass of one cubic
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centimetre of water. A standard metre was marked on a platinum bar. The accuracy
of measuring instruments was checked by comparing it with another constant — the
wavelength of a certain kind of light.

Notes and comments

to step in — to start doing / working. E.g. The student self-government may have
to step in to settle the disagreement between the dean and the students.

in terms of something — expressed in units of something. E.g. If in the
relationship Y(X) X is presented in terms of current while Y in terms of voltage, it
is called a volt-ampere characteristic.

metal can all too easily be removed — removing metal from tares, we make them
easier.

common benchmarks — conditional standards. They may be applied in different
fields of action. In computer science, they are the test programs; in mechanical
engineering — specimens; in power engineering — test procedure for installation.

Reading comprehension

Ex.1.

A. As with measurements of length, a lump of metal can be kept in the
temples as an official standard for a given number of grains.

B. For example, the inch is based on the length of half the thumb.

C. Over the course of human history standards of measurement evolved so
that communities would have certain common benchmarks.

D. They chose the distance from the Equator to the North Pole, which is one
quarter of the circumference of the Earth.

E. From this 'standard' other identical rods could be copied and distributed
through the community.

Ex.2. Read the text and find the answers to these questions.

1. What did early units of measurement include?

2. Why did early measurements vary?

3. How did governments try to standardize the units of measurement?

4. What can be used to measure weights?

5. When did scientists start looking for a standard of measurement which did not
change?

6. How have measurements become more constant?
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Ex.3. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Early units of measurement included the distance from the elbow to the
shoulder, the length of the hand and of the fingers.

2. A mile was originally one hundred walking steps.

3. A gram is the mass of one cubic centimetre of water.

4. Early units of measurement are not used at present at all.

5. In early times measurements were rather exact.

6. A standard metre was marked on a bar made of crystal.

Vocabulary

Ex.1. Fill in the correct preposition in the following word combinations from
the text.

1. compare things ... others; 6. base ... the theory;

Ex.2. Match the words and expressions (1-19) with the symbols (a-y) below.
Translate them into Russian. Give your own examples of mathematical and
geometrical symbols.

1. infinity; 2. identically equal to (the sign of identity); 3. approximately equal
to; 4. unequal to; 5. greater than; 6. less than; 7. brackets; 8. parallel to (sign of
parallelism); 9. similar to (sign of similarity, proportionality sign); 10. angle
symbol; 11. triangle symbol; 12. perpendicular to; 13. intersection of the sets
(conjunction sign); 14. union of the sets (disjunction sign); 15. double sign; 16.
second order character; 17. degree mark; 18. congruent (coincidence) sign; 19.
empty set sign.

2. look ... astandard which does not change;
3. standard ... size;
4. in terms ... a number of grains;

7. distribute ... the group;
8. mark ... a platinum bar;
9. keep ... a special place.

5. deceive a customer ... the price;

Ex.2. Fill in the words from the box below.

deceive, mark, keep, remove, make, weight, basic, check, distort, the distance

1. ... measurements 6. become the ... unit

2. include ... 7. ... on a platinum bar.

3. ... in a central public place 8. ... the accuracy of measuring instruments
4. express ... 9. ... metal easily

5. ... acustomer 10. ... the scale

Information transfer
Mathematical and geometrical symbols

Before you start
Ex.1. Discuss the questions below.

1. What mathematical symbols do you know?

2. What geometrical symbols do you know?

3. When do we use them?

4. What are the advantages of using symbols?
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Ex.3. Read and translate the sentences below. What mathematical symbols can

be used to reduce notations?

Right angle is such an angle having 90°.

Parallel lines have no intersection point.

If set A belongs to set B belonging to set C, then set C includes set A.

A triangle can’t have two right angles.

Two triangles having two identical angles are similar.

At summation, common multiplier may be taken out the brackets.

The intersection of two lines is point.

If the last digit under consideration is not less than five, next to last digit is

rounded up, if not it is rounded down.

9. The task set for the next few years is to increase two-three times the
production of computers.

10. Atresonance, the voltages U and Uc cancel out each other.

11.  The line AB is perpendicular to line CD.

12.  The line EF is parallel to line GH.

e A e
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Language focus
Singular / Plural verb forms. Some peculiar cases.
We use singular verbs with:
a) nouns referring to school subjects: economics, physics, politics, etc.
I think physics is a very interesting subject;

b) nouns referring to sports and games: athletics, gymnastics, billiards;

c¢) the words news, hair, advice, luggage, accommodation, traffic,
weather, information, experience.

The news isn’t very encouraging, I’m afraid.

d) plural nouns when we talk about an amount of money, a time period,
weight, distance.

Five hundred thousand pounds was donated to build a new hospital.

e) group nouns such as family, team, group, crowd, class, company,
committee when we mean the group as a unit. But we use plural verbs when we
mean the individuals who make up the group.

The team is ready to discuss the project.
We use plural verbs with:
a) nouns such as: clothes, people, police, stairs, surroundings, outskirts,
premises, earnings
Police are looking into this crime.

b) nouns referring to objects that consists of two parts: trousers, binoculars,
shorts, shoes, gloves, glasses, scissors. We can’t use a/an or a number with these
words. We use the phrase pair of...

Where are your shoes?
I was given a pair of shoes.
Ex.1. Use the correct form of the verbs: is/are, was/were.

1. Mathematics ... a very difficult subject.

2. My office is three miles from my house. Three miles ... a long way to walk
to work.

3. Jane looked nice yesterday. Her clothes ... very smart.

4. D’ve got two pounds. I’'m going to buy a CD. Two pounds... not enough to
buy a CD.

5. The classroom was empty when I walked past. The class ... all on a school
outing.

6. Ihave just cleaned the stairs, so be careful. The stairs... very slippery.

7. These trousers ... very old. You should buy a new pair.

Ex.2. Finish the sentences as in the example.
1. You need a lot of experience to do this job.
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A lot of experience is needed to do this job.
2. We called the committee immediately.
The committee ...
3. Itold them some exciting news.
The news...
4. The hotel is in beautiful surroundings.
The hotel surroundings. ..
5. She’s got long blond hair.
Her hair ...
6. These shorts are too big for me.
This pair of shorts...

Ex.3. Correct the mistakes.

The police is searching for the stolen painting.

Twenty kilometers are too far to travel to school.

The news are on TV at six o/clock every evening.

Our company are doing well, we opened up two more branches.
Two years are a long time to be away from home.

M

Describing measurements

Ex.4. Read the following passage and pay attention how we can describe
measurements.

The block of wood has the properties which are measured. It has height, length
and width. We say ,’This brick has a length of 3 cm’ or *This brick is 3 cm long’;
*This brick has a width of 2 cm’ or *This brick is 2 cm wide’ and ’This brick has a
height of 1 cm’ or *This brick is 1 cm high’. Each surface has area. We say Smx7m
as five metres by seven (metres) when we are talking about area. The area of the
cross-section is the cross-sectional area. The area of all the surfaces is the surface
area. The volume of the block = length x height x width (equals length times height
times width). In a circle we can measure its radius, diameter, circumference and the
area.

Ex.5*. Draw some objects on the blackboard (for example, a circle, a sphere, a
rectangular prism, a triangle, a square, a rectangle and so on ) and describe
what properties of these objects we can measure. Use sentences like this:

We can measure ..... of a circle.

This circle has a radius of ... .

The length of ...is ... .

The rectangle is ... cm long.

-44-



Ex.6. Complete the sentences (1-8) below by putting one word in each space.
Use the words in the box.
area, capacity, distance, length, liquid, speed, weight, height
Did you know?
1. The ... of the Eiffel Tower in Paris is about three hundred metres.
2. The ... of the Charles Bridge in Prague is five hundred and sixteen
metres.
3. The surface ... of Lake Balaton in Hungary is five hundred and ninety-
three square kilometers.
4. The maximum ... limit on expressways in Poland is one hundred and ten
kilometers per hour.
5. The ... of the bell in Dubrovnik’s city tower is two thousand kilograms.
6. The ... between Bratislava and Budapest is about two hundred
kilometers.
7. A magnum champagne bottle can hold one point five litres of ....
8. The engine ... of a Formula One car is three thousand cubic centimeters.

Rewrite the measurements in the text as numbers and abbreviations. Use the
numbers and abbreviations in the box.
516m 110kph 3000cc (or cm®) 200km 300m 1.51 593km> 2000kg

Ex.7. Read the statements and mark them true (T) of false (F). Give the true
statements.

Duration is measured in degrees Centigrade.

The second is a unit of time.

Speed is measured in kilograms per hour.

The watt is a unit of electrical resistance.

The gram is a unit of mass.

Liquid measurements are made in litres or cubic decimetres.

A O o e

Ex.8. Give the true answers to these questions.

What is the area of your classroom?

How tall are you?

What is the speed limit on the roads in your town?
How fast can you run?

What is the area of your desk?

How much does your bag weigh?

How much did you weigh when you were born?
How far is it from your town to the capital city?
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Reading and Speaking

1. Before SI units were widely adopted around the world, the British systems of
English units and later imperial units were used in Britain, the Commonwealth and
the United States.

2. Many Imperial units remain in use in Britain despite the fact that it has
officially switched to the SI system. Road signs are still in miles, yards, miles per
hour, and so on, people tend to measure their own height in feet and inches and
milk is sold in pints, to give just a few examples. Land area is measured in acres
and floor space in square feet, particularly for commercial transactions.

3. The metric system is a decimal system of measurement based on its units for
length, the metre and for mass, the kilogram. Metric units of mass, length, and
electricity are widely used around the world for both everyday and scientific
purposes. The metric system features a single base unit for many physical
quantities.

4. Other quantities are derived from the standard SI units. Multiples and
fractions of the units are expressed as powers of ten of each unit. Unit conversions
are always simple because they are in the ratio of ten, one hundred, one thousand,
etc., so that convenient magnitudes for measurements are achieved by simply
moving the decimal place: 1.234 metres is 1234 millimetres or 0.001234
kilometres.

5. The International System of Units (abbreviated as SI from the French
language name Systéme International d'Unités) is the modern revision of the metric
system. It is the world's most widely used system of units, both in everyday
commerce and in science. The SI was developed in 1960 from the metre-kilogram-
second (MKS) system. At its development the SI also introduced several newly
named units that were previously not a part of the metric system.

6. There are two types of SI units, base units and derived units. Base units are
the simple measurements for time, length, mass, temperature, amount of substance,
electric current and light intensity. Derived units are constructed from the base
units, for example, the watt, i.e. the unit for power, is defined from the base units as
m’kg's . Other physical properties may be measured in compound units, such as
material density, measured in kg/m’.

Ex.1. Read the text and choose the best title for it.
1. Modern measuring devices.
2. Basic units of measurement.
3. Measuring systems.
4. Development of SI.
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Ex.2. Match headings A-G with paragraph 1-6 in the text. There is one heading
you don’t need.

The force of traditions.

Derivatives of standard units.

Metric system.

How to measure physical properties.

Base and derived units.

Contemporary revision of the metric system.

Imperial system.

FRESZOom

Ex.3. Answer the questions using the information from the text.
Which system  uses some newly named units?
was developed on the basis of the other system?
is still traditionally used in some spheres of life?
has a lot of quantities derived from basic units?
has a very simple way of unit conversions?
is the world's most widely used one?

Ex.4. Complete the following sentences with the information from the text
using the question words in brackets as prompts.
1. The British systems of English units were used ... (When?)
2. In Britain, road signs are still in ... (What units of measurement?)
3. Metric units of mass, length, and electricity are widely used ... (Where?
What for?)
4. Unit conversions are always simple ... (Why?)
The SI was developed ... (When?)
There are two types of SI units ... (What?)
Base units are the simple measurements for ... (What?)
Derived units are constructed from ... (What?)

oW

*Speaking

*Ex.1. Find out additional information about the history of measurement. For
example, what are the connections between human bodies and measurement?
Which countries developed the earliest standard systems? Why did they need
them?
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UNIT 5. MEASUREMENTS AND INSTRUMENTATION

Overview
= Reading and Vocabulary: Measurements and instrumentation.
= Information transfer: Legends on the instrument scales.
= Language focus: Quantifiers. How much, how many. Some, any, no.
= Reading and Speaking: Electric pointer instruments.

Reading and Vocabulary
Reading
Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.
Measurements and instrumentation

1. Measured variable and process variable are both terms for the physical
quantity that is to be measured. The measured value is the actual value which is
measured or recorded, in engineering units (e.g. the level is 1252 mm).

2. A primary element or sensor is the device which converts the measured value
into a form suitable for further conversion into an instrumentation signal. An orifice
plate is a typical sensor. A transducer is a device which converts a signal from one
quantity to another (e.g. a Pt100 temperature transducer converts a temperature to a
resistance). A transmitter is a transducer which gives a standard instrumentation
signal (e.g. 4-20 mA) as an output signal.

3. Measuring span, measuring interval and range are terms which describe the
difference between the lower and upper limits that can be measured. Turndown is
the ratio between the upper limit and the lower limits where the specified accuracy
can be obtained.

4. Error is a measurement of the difference between the measured value and the
true value and accuracy is the maximum error which can occur between the process
variable and the measured value when the transducer is operating under specified
conditions. [ 1 ] The commonest are absolute value, as a percentage of the actual
value, or as a percentage of full scale.

5.[ 2] A wire wound potentiometer, for example, can only change its resistance
in small steps. Resolution is used to define the smallest step in which a reading can
be made.

6. In many applications, the accuracy of a measurement is less important than
its consistency. Repeatability is defined as the difference in readings obtained when
the same measuring point is approached several times from the same direction.
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7. Hysteresis occurs when the measured value depends on the direction of
approach. Mechanical backlash and stiction are common causes of hysteresis.

8. The accuracy of a transducer will be adversely affected by environmental
changes, particularly temperature cycling, and will degrade with time. Both of these
effects will be seen as a zero shift or a change of sensitivity (known as a span
error).

9. [ 3] Commonly the sensor will change as a first-order lag with time constant
T, as shown in Fig. 1. For a step change in input, the output reaches 63 per cent of
the final value in time 7, and it follows that a significant delay may occur for a
dynamically changing input signal.

10. A second order response occurs when the transducer is analogous to a
mechanical spring/viscous damper. The step response depends on both the damping
factor b and the natural frequency @,. The former determines the overshoot and the
latter the speed of response. For values of » < 1 damped oscillations occur. [4] For b
>1, the system behaves as two first-order lags in series.

11. Intuitively, b =1 is the ideal value but this may not always be true. If an
overshoot to a step input signal can be tolerated a lower value of b will give a faster
response and settling time within a specified error band. The signal enters the error
band then overshoots to a peak which is just within the error band as shown in Fig.
2. Many instruments have a damping factor of 0.7 which gives the fastest response
time to enter and stay within a 5 per cent settling band.

Output

b=0.2

100 I — I

,/ b=0.4
80 / b=0.6
60
40 / b=0.8
20 4 b=2 b=1

T 2T 3T 4T 5T | | | |
0 : Time
Fig. 1 Fig. 2

Notes and comments

The commonest — the most common things.

Mechanical backlash and stiction — they occur if something is loosened or
moves with sufficient friction.

an inherent coarseness — here “imperfection”.
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Reading comprehension

Ex.1.

A.  Error can be expressed in many ways.

B. A sensor cannot respond instantly to changes in the measured process
variable.

C. Many devices have an inherent coarseness in their measuring capabilities.

D. The signals from most primary sensors are inconvenient for direct
processing.

E.  The case where b =1 is called critical damping.

Ex.2. Read the text and find the answers to these questions.

1. What is the difference between a sensor and a transducer?
What are the common causes of hysteresis in measurements?
How does the accuracy of a transducer change with time?
How is the repeatability of a test defined?

What is a zero shift?
What value of a damping factor do many instruments have?

A

Ex.3. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Error is a measurement of the difference between the measured value and
the true value.

2. A sensor is a device which converts a signal from one quantity to another.
A wire wound potentiometer can change its power.
The accuracy of a measurement is always the most important quantity.
A sensor responds instantly to changes in the measured process variable.
A damping factor of 0.7 gives the fastest response time to enter.

SN kAW

Ex.4. Answer which paragraphs of the text above (1-11) consider the following
topics:
a) definition of terms; b) dynamic effects; ¢) accuracy and error; d) causes of
possible error.

Vocabulary
Ex.1. Fill in the correct preposition from the box in the following word
combinations from the text.

for; between; of, in; on; with; to; into; under

a. suitable... 7. change ...sensitivity
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b. ratio ... 8. a step change ... input

c. percentage... full scale 9. analogous...

d. difference ... 10. operate ... specified conditions

e. depend ... 11. convert smth ... smth

f. degrade ... time 12. smth is affected ... environmental changes
2

Ex.2. Fill in the words with prepositions from Ex.1.

1. Error band is a measurement of worst-case error. This is the best specification
to determine if a gauge is ... an application.

2. A sensor is a device that measures a physical quantity and ... it ... a signal
which can be read by an instrument.

3. The output signal of such a sensor is linearly proportional to the value. The
sensitivity is then defined as the ... output signal and measured property.

4. Nonlinearity is defined by the amount the output differs from ideal behavior
over the full scale of the sensor, often noted asa ....

5. The sensor may be sensitive to properties other than the property being
measured. Operation of sensors can ... the temperature of their environment.

6. If the sensitivity is not constant over the range of the sensor, that is there is
... this is called nonlinearity.

Ex.3. Match the verbs and nouns / word combinations as they are used in the
text. Some verbs are used more than once.

under specified conditions

a value

a temperature to a resistance

the accuracy of a transducer

Verbs Nouns / word combinations
1 affect a the lower and upper limits
2 change b its resistance in small steps
3 convert c readings
4 give d specified accuracy
5 measure e a faster response
6 obtain f the physical quantity
7 operate g a signal from one quantity to another
8 record h a standard instrumentation signal
i
j
k
1
m

the fastest response time
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Ex.4. Learn by heart the collocations of the word value. Give your own
definitions of these collocations like this:
The measured value is the actual value which is measured or recorded in

engineering units.
o

AN
G T D
D

Ex.5. Match the notions (1-8) from the text with their definitions (a-h).

—

error band a | asignal applied to a device, element, or system

2 | full scale b | the change in baseline level of the output voltage
of an accelerometer immediately after a
mechanical shock.

3 | input signal ¢ | the time required for a system to react to some
signal

4 | output signal d | the algebraic difference between endpoints,
where one endpoint is actual offset voltage and
the other endpoint is the upper limit of the range

5 | process variable e | the normal mode error band defined by the

maximum deviation from its specified value.

6 | span error f | asignal that comes out of an electronic system

7 | speed of response | g | the deviation of transducer response from its best

straight line (BSL), defined by lines on either side
of its BSL and including the maximum deviation

measured for a given normal mode

8 | zero shift h | the current status of a process under control
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Information transfer

Legends on the instrument scales

In accordance with the requirements, the scale of a measuring instrument is to
have the instrument name, its type as well as the following legends:
current kind, type of a measuring system, accuracy rating;
level of the voltage used for the insulation test;
type of the protection from the influence of outside fields;
working position, a serial number and a model year.

Some of the legends are given in Figure.

Ex.1. Match the elements of a measuring instrument legends named below
with the symbols in the Figure.

AR EANCHEND

a) b) c)

L e T[] — -

222

¥

i) ) k) ) m n) o) p) Q)

1. Measuring system: 1.1 D’Arsonval system with movable magnet; 1.2
D’Arsonval system with movable frame; 1.3 electrodynamic system; 1.4
ferrodynamic system; 1.5 electrostatic system; 1.6 electromagnetic system; 1.7
magnetoelectric system with a diode.

2. Normal position of an instrument: 2.1 horizontal; 2.2 vertical; 2.3 angularly
60°.

3. Accuracy rating 0.1.

4. Current kind: 4.1 DC; 4.2 AC; 4.3 three-phase current.

5. Shield: 5.1 from the electric fields; 5.2 from the magnetic fields.

6. Insulation is checked under voltage 2kV.
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Language focus
Quantifiers
1. How much and How many?

Uncountable nouns Countable nouns
How much liquid does the bottle How many crystals are there?
contain?
no A no N\
none of none of
not ...any not ...any
little few
a little a few
not much > liquid not many > crystal (s)
some some /several
much many
alot of alot of
lots of lots of
plenty of plenty of
all / all / every J
2. Some, any, no.
Positive Question Negative
some any not any/no
People someone/ anyone/ no one /not anyone
somebody anybody nobody / not anybody
Things something anything nothing / not anything
Places somewhere anywhere nowhere / not anywhere
a lot of /lots of many not many
too many much not much
too much

Note: compounds of some, any, no + singular verb.
There is something wrong with the computer.

Ex.1. Read the dialogue and choose the correct word.

A: There is nothing /something (1) more annoying than losing anything /
something (2).

B: What have you lost?
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A: My keys. They must be anywhere/ somewhere (3) in the house, but I’ve got
no/any (4) idea where. I can’t find them nowhere/anywhere (5). They can’t be
somewhere/anywhere (6) else but here. No one/Someone (7) must have hidden it.

B: Why would no one/anyone (8) hide your keys? There is any/no (9) reason
for anyone/no one (10) to do something/nothing (11) so silly.

A: I need some/any (12) help to find them. I have to go anywhere/somewhere
(13) important this afternoon.

B: Calm down. It’s some/no (14) use getting angry about anything/something
(15) like this. There are no/some (16) keys on the chair.

Ex.2. Complete the sentences using the words expressing quantity.

1. How ... electrons does an atom of sodium possess?

2. How ... oxygen does the atmosphere contain?

3. An orange contains ... seeds.

4. ...people can speak more than 5 languages.

5. ammeters are connected in series with the circuit carrying the current
to be measured.

6. ... ammeter must be connected to a source of voltage.

7. Nearly ... of the current flows through the shunt, and only a small fraction
flows through the meter.

8. A number of electrical laws apply to... electrical networks.
Ex.3. Complete the sentences using the words from the box.

few, a few, little, a little

This coffee is bitter. It needs ... more sugar.

I’d love to come to the beach. I just need ... minutes to get ready.
There are ... people who are as hard-working as James.

I have ... work to do before I leave.

There’s ... coffee left. We need to buy some.

M

Reading and Speaking
Electric pointer instruments

Instruments of D’Arsonval measuring system with a movable frame or a
movable magnet without a diode measure an average component of a current or a
voltage. Instruments with a diode measure a half-period average value of a current
or a voltage. These are the instruments of direct current. Such voltmeters have
comparatively big input impedance. In order to guarantee high sensitivity of the
instrument the feed wires carrying the measured current are made thin and light.
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This is the disadvantage of this system, because such instruments cannot be
overloaded. The feed wires may be easily burnt.

In electromagnetic instruments the measuring coil is immovable and may be
made of thick wire. That’s why these instruments are able to withstand the high
overload. However, they have low accuracy rating. Voltmeters have comparatively
little input impedance and while working with high-impedance load they give great
inaccuracy as well as distort the current form in a load. These instruments measure
effective value and are used in both DC- and AC-circuits.

Instruments of electrodynamic system have a massive immovable coil with a
movable light coil inside which is placed on one and the same axis with the pointer.
Coils are connected in series or in parallel. Working principle is based on
electrodynamic interaction of the coil currents. These instruments have high
accuracy; they are used to measure DC- and AC-circuits. However, they are
sensitive to overload and the influence of outside magnetic fields. To enhance the
coil interaction, a ferromagnetic core is involved. These are the instruments of
ferrodynamic measuring system. These instruments are not sensitive to outside
magnetic fields but their accuracy is lower.

Electrostatic system. Measuring mechanism of an instrument contains two fixed
plates and a movable one which is segmental in shape and under the action of the
electric field force it enters the gap between the two fixed plates. The instrument
practically consumes no energy. However, its impedance is determined by the
instrument capacitance being 4-10 pF.

Combined electronic instruments (for instance, 111-4300) are designated to
measure direct and sinusoidal currents and voltages as well as resistance.

*Ex.1. Using the information from the text fill in the table and compare
different measuring instruments.

Measuring design measure used in

instruments

advantage | dis-
advantage

D’Arsonval

electromagnetic

electrodynamic

ferrodynamic

electrostatic

combined
electronic
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Ex.2. Put the questions to the following answers.

M S

To guarantee high sensitivity of the instrument.

Because the measuring coil is immovable and may be made of thick wire.

It is based on electrodynamic interaction of the coil currents.
To enhance the coil interaction.
No, it doesn’t. The instrument practically consumes no energy.

Ex.3. Answer the questions using the information from the text.

a)
b)
<)
d)
e)
f)

g)
h)

Which measuring instrument

has a comparatively big input impedance

cannot be overloaded

withstands the high overload

has a comparatively little input impedance

distorts the current form in a load

has high accuracy

is not sensitive to outside magnetic fields

has a parameter determined by the instrument capacitance
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UNIT 6. PLANE GEOMETRY

Overview

Reading and Vocabulary: Finite element analysis.

Information transfer: Geometric figures.

Language focus: Quantifiers. Too and enough.

Reading and Speaking: Construction and properties of geometric figures.
Writing. Description of a geometric object.

Reading and Vocabulary
Before you read

Discuss the questions below.

1. What sections of geometry do you know? Make a list of geometrical terms
you are aware of. Write in the spaces below.

2. What are the major objects of geometry? How are they defined?

3. What plane figures do you know?

4. Do you know the formula for definition of sum of angles of arbitrary convex
polygon? Write it down.

Reading

Skim the text as quickly as you can and choose the best headline.
A. A map of Massachusetts.
B. Solutions for the simplest geometries.
C. Triangulation of a problem.
D. Finite element analysis.
E. Think of the primary topic of the text. Give the reasons.

Although the differential equations that describe ¢ appear relatively compact, it
is very difficult to get closed-form solutions for all but the simplest geometries.
That’s where finite element analysis comes in. The idea of finite elements is to
break the problem down into a large number of regions, each with a simple
geometry (e.g. triangles). For example, Figure 1 shows a map of the Massachusetts
broken down into triangles.
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Figure 1. Triangulation of Massachusetts

Over these simple regions, the “true” solution for ¢ is approximated by a very
simple function. If enough small regions are used, the approximate ¢ closely
matches the exact ¢.

The advantage of breaking the domain down into a number of small elements is
that the problem becomes transformed from a small but difficult to solve problem
into a big but relatively easy to solve problem. Specifically, triangulation of the
problem results in a linear problem with perhaps tens of thousand of unknowns.
However, techniques exist that allow the computer to solve for all the unknowns in
only seconds.

BELA uses triangular elements. Over each element, the solution is
approximated by a linear interpolation of the values of ¢ at the three vertices of the
triangle. The linear algebra problem is formed by choosing ¢ on the basis of
minimizing the total energy of the problem.

Reading comprehension

Ex.1. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Itis very difficult to get closed-form solutions for all geometries.

2. The idea of FEA is to minimize the problem.

3. Computer techniques solve the problem in dozens of seconds.

4. In Finite Element Analysis, a region of calculation is broken down into
equilateral triangles.

5. Finite Element Analysis belongs to numerical methods of analysis.
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6. Having made the triangulation of the problem one can have a linear
problem.

7. BELA uses geometrical elements.

8. BELA-program uses Finite Element Analysis.

Ex.2. Read the text and choose the best answer to the questions:
1. Where does FEA come in?
d) simple geometry
e) solids
f) linear interpolation
2. What does FEA deal with?
g) complex geometrical objects
h) simple geometrical objects
i) geometrical terms
3. Why should one break the problem down?
g. because he/she needs small elements
h. because he/she needs the total energy to be minimized
i. because he/she has to use computerized techniques
4. What is the aim of the triangulation of the problem?
j- to have a linear problem
k. to have a linear interpolation
1. to have a map of simple regions

Vocabulary

Ex.1. Match the words from the text with their definitions.

1 | equation a | a method of finding your position by measuring
lines and angles of a triangle on a map

2 | finite smth that is not known

3 | linear interpolation | c | the point at which the sides of an angle intersect

4 | analysis d | a careful examination of something in order to
understand it better

5 | unknown e | able to be counted, having an end or a limit

6 | vertex (pl. vertices) | f | a statement in mathematics that shows that two
amounts or totals are equal
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Information transfer
Geometric figures

Ex.1. Match the words and expressions (a-j) with geometric figures and their
parts (1-33) below.

a) point;

b) line: straight line, curved line, tangent to curve, point of contact;

c) parallel lines;

d) distance between the straight lines;

e) perpendicular on line;

f) angle: the angular point (vertex), the arms of angle, right angle, reflex angle,
acute angle, obtuse angle, alternate angle, corresponding angle, straight angle,
adjacent angle, supplementary angle, complementary angle, bisector of the angle;

g) ray: pencil of rays;

h) curvature: centre of curvature, radius of curvature;

i) symmetry: symmetrical figure, axial (line) symmetry, axis of symmetry, central
(point) symmetry, point of symmetry;

j) triangle: equilateral triangle, the vertex (pl. vertices), the interior angle, the
exterior angle, isosceles triangle, the sides (legs), the base, the perpendicular (an
altitude), acute-angled triangle, perpendicular bisector of the sides, median, obtuse-
angled triangle, right-angled triangle, the hypotenuse, the cathetus (pl. catheti).

21 38

22
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Ex.2. Read and translate the theorem below. Give your own examples of
geometric theorems and explain their geometric meaning.

According to the Pythagorean theorem, the sum of the squares of the legs (of a
right triangle) is equal to the square of the hypotenuse.

Language focus

Quantifiers
Too and enough

Enough + noun, Adjective + enough means sufficient of something.
Too + adjective, many, much has a negative meaning, shows there is more of

something than is needed, an excess of something.

Too + few, little has a negative meaning, shows there is less of something than
is needed, a lack of something.

Other ways of expressing quantities are:

Uncountable nouns Countable nouns

a negligible a very small

a small a small

an (in)sufficient| amount an (in)sufficient
a considerable }of energy | a considerable
a large quantity a large

an enormous a great

an excessive an excessive

number of crystals

Ex.1. Complete the sentences using the words from the table.

1. Our bodies contain a very ... of water.

2. A ... of whales are found in the Pacific Ocean.

3. There is a ... of stars in the universe.

4. For a rich man one dollar is a ... of money, but for a poor man it is a ...
amount.

5. It takes a ... of time to increase the production of steel.

6. The sea contains an... of liquid.

7. Nuclear stations give off ... of carbon dioxide.
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Ex.2. Choose the correct phrase in each sentence.

1. Unless they have (a lack of / a sufficient amount of / an excessive amount
of ) water, plants will not grow.

2. If you have (a sufficient amount of / an excess of / too little) clothing, you
will be too cold.

3. (Too much / a lack of / an excess of) iron causes anaemia.

4. 1If your food has not (excessive /enough / insufficient) calories, you will
not have enough energy.

5. (The right quantity of / too many / too few) vitamins is necessary for
health.

6. If you have (an insufficient amount of / an excessive amount of / little
enough) clothing, you will be too hot.

7. In case of (an excessive amount of / too little / little enough) current a fuse
is melt and breaks the circuit.

8. If you supply a lamp with (an insufficient quantity of / an excessive
amount of / a lack of) voltage it shines dimly.

Ex.3. Complete the answers to the questions using the prompts in the brackets
and the words in the box.

sufficient, insufficient, too much, excessive, enough, too

Why can’t you take a photograph? (light) — Because the light .... .
Why has the tyre burst? (air pressure) — Because the air pressure ... .
Why does the light shine brightly? (current) — Because there is ... .
Why will the boat sink? (cargo) — Because there is ... .

Why can the plane leave the ground? (speed) — Because the speed ... .
Why can’t you cut a diamond? (hard) — Because it is ... .

Why does a cork float? (light) — Because it is ... .

Why was the motor stopped? — Because its load was .

Why has the current relay been actuated? — Because the current

0 Why has the time relay failed to function? — Because the time .

SeeNo Lk wn -
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Reading and Speaking

Before you read

Discuss the questions below.

1. What is the smallest number of lines to make a geometric figure?

2. Do you know a figure which has all sides equal but no right angles at the
corners?

Read the text and check whether your answers were right.
Reading

Construction and properties of geometric figures
A

A plane figure bounded by any number of straight lines can be given the general
name of sides. A three-sided figure is called a Triangle; a four-sided figure, a
Quadrilateral; a five-sided figure, a Pentagon; a six-sided figure, a Hexagon; an
eight-sided figure, an Octagon; a ten-sided figure, a Decagon.

A regular polygon is a polygon having sides and angles equal. The corners of a
polygon are called its Vertices. The sum of all the sides of a polygon is called the
Perimeter.

B

It is a polygon having but three sides. This is the smallest possible number of
lines that could be used to enclose a figure. There are several special forms of
triangles. The sum of the three angles of any triangle equals two right angles or
180°. From this will be seen that each angle of an equilateral triangle equals Y5 of
180° or 60°.

C

It is the best known quadrilateral or four-sided figure, which has all four sides
equal and all of the angles right angles.

D
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This figure is similar to the square in that its opposite sides are parallel and its
angles are all right angles but the sides of it are not necessarily all equal. If the
rectangle is divided into two parts by a diagonal, it will be seen that two equal right
triangles are formed.

E

It is a quadrilateral the opposite sides of which are equal and parallel. The
diagonally opposite angles in a parallelogram are equal. Any two adjacent angles
are supplementary angles, their sum being 180°. It will be noticed that the rectangle
is a special case of a parallelogram, or a rectangle is a parallelogram having right
angles.

When a parallelogram has all four sides equal, thus resembling a square except
that it does not have right angles at the corners, it is called a Rhombus.

The Trapezoid (or Trapezium) is a quadrilateral with only two sides parallel.
Pieces of this shape are often encountered in sheet metal work and in boiler and
tank work. Railway embankments and cuts have trapezoidal sections.

F

There is a set of important curves whose shape can be obtained by cutting a cone
at different angles. Hence the name conic sections. They include the parabola,
hyperbola and ellipse, of which the circle is a special case.

A circle is a curve such that all points on the curve are equidistant from a given
point. This point is called the centre, the distance from the center to the curve is
called the radius.

Reading comprehension

Ex.1. Read the text and put the heading from the box into the correct place in
the text.

The circle The parallelogram Polygons The triangle The square The
rectangle

Ex.2. Answer the questions using the information from the text.
1. What is a special case of parallelogram?
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2. Which of geometric figure is most similar to the square?
3. What makes a polygon regular?
4.  Which of quadrilateral figures has got only two parallel sides?

Speaking
Ex.1. In pairs discuss and describe geometric figures.
Ex.2. In pairs think of one of the most useful laws of mathematics, namely
geometry. Try to make the definitions.

*Ex.3. Think of and give examples of application of geometric elements and
expressions in engineering.

*Ex.4. Work in pairs. Role play the situation. Students are preparing for the
math exam. They are talking about problems they have got in geometry and
are revising definitions and laws.

Writing

*Ex.1. Give a description of any geometric object. Calculate the area of it.
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UNIT 7. GEOMETRY. SOLIDS

Overview
= Reading and Vocabulary: Volumes and surfaces of solids.
= Information transfer: Solids.

= Reading and Speaking: Ancient engineering. Solid figures in engineering.
=  Writing. Describing ancient structures.

= Language focus: Adjectives. Adjective — forming suffixes. Comparing things.

Reading and Vocabulary

Before you read
Discuss the questions below.
1. What plane figures do you know?
2. Do you know what solids mean?
3. What solids do you know?
4. What is the difference between solids and plane geometry objects?

Reading
Read the text focusing on the information distinguishing the solids.
Volumes and surfaces of solids

A Prism is a body having two opposite faces equal and parallel, the other faces
being flat planes connecting the edges of the two parallel faces. The two equal and
parallel faces are called the bases of the prism. The other faces are the lateral (side)
faces. The lateral faces of a prism are all parallelograms and lateral edges are
therefore equal and parallel lines.

A Right Prism is one whose lateral edges are all perpendicular to the bases, so
that the lateral faces are all rectangles.

A Rectangular Solid, or Rectangular Prism, is a prism all of whose faces are
rectangles. A brick is a rectangular prism. A cube is a special case of a rectangular
prism in which all the faces are square.

In any right prism the volume is obtained by multiplying the area of one base by
the altitude, or the length of one of the lateral edges.
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An Oblique Prism is a prism whose lateral edges are not perpendicular to the
bases.

The volume of an oblique prism may be calculated in either of two ways. We
may calculate the area of a base and multiply it by the altitude. If more convenient,
we may calculate the area of a section taken perpendicular to the edges and multiply
it by the length of one edge.

A Cube is a prism bounded by six equal square faces. If we let e = one edge,
then the area of one face = ¢”. Hence, letting S =2the total surface:

S=6¢e".

The volume of a cube is given by the formula: V' = ¢’.

A Cylinder is much like a prism, having parallel bases, but having a curved
lateral surface. In geometry, the section of a cylinder may be of any curved shape;
but in practical work we always think of a cylinder as being round, that is, of
circular section.

If a cylinder is cut off square at the ends, it is called a Right Cylinder and its
bases are circles. Shafts, pipes, and round rods of any sort are right cylinder. Steam
engine cylinder, steam and water pipes, etc., are hollow cylinder, and the volume of
metal contained in them is the difference between the volumes of the outer and
inner cylinders.

The volume of a solid right cylinder is obtained by multiplying the area of one
end by the length of the cylinder:

V= ar’h, or .7854d>h.

A Pyramid is a solid figure formed by a polygon, called the base and a series of
triangles meeting at a common point called the vertex or apex.

A Regular Pyramid is one whose base is a regular polygon and whose vertex is
directly above the center of the base.

The volume of a pyramid is the product of the area of the base times one-third
the altitude. In other words a pyramid contains one-third the volume of a prism
having the same base and altitude.

The Cone. — A Cone is much like a pyramid but has a circle for a base. The
most common form is the right cone in which the apex is directly over the centre of
the base. Like the pyramid, the volume of cone is obtained by multiplying the area
of the base by one-third the altitude. In a right cone, every point in the edge of the
base is equally distant from the apex. This distance is called the slant height of the
cone.
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The Sphere is the geometrical name for a round or ball-shaped solid. The
surface of a sphere is just 4 times the area of circle of the same diameter (= 4 nr?).
The volume of a sphere equals 1/6 times @ times the diameter cubed

l nd® or i e,
6 3

Reading comprehension

Ex.1. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. A cube has equal and parallel faces.
The lateral edges of the prism can’t be equal.
A cube is a kind of right prism in which all the faces are rectangles.
The section of a cylinder may be of any curved shape.
A regular pyramid is a geometric object whose base is a triangular polygon.
A cone, like a pyramid, has a circle for a base.

7. A sphere is a shape which can be obtained by cutting a cone at different
angles.

AN

Ex.2. The words below come from the text. Choose the correct meaning of the
words as they are used in the text.
1.  edge (noun)
a) the line formed by meeting two surfaces
b) the part of an object that is furthest from its centre
¢) the thin sharp part of a blade or tool that cuts
2. lateral (adj)
a) relating to a sound produced by breath passing along one or both sides of
the tongue
b) relating to the sides of something
3. altitude (noun)
a) the height of a thing above a reference level, especially above sea level or
above the earth's surface
b) the perpendicular distance from the base of a geometric figure to the
opposite vertex, parallel side, or parallel surface
c) the angular distance of a celestial object above the horizon.
4.  section (noun)
a) representation of a solid object as it would appear if cut by an intersecting
plane, so that the internal structure is displayed
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b) one of several components; a piece
¢) a square area of land in the US that is one mile long on each side
5. face (noun)

a) the front part of a clock or watch where the numbers and hands are

b) a planar surface of a geometric solid

¢) the surface of the front of the head from the top of the forehead to the base

of the chin and from ear to ear
Vocabulary
Ex.1. Look at the groups of words below and answer the following question.
Use your dictionary where necessary.
Which word is the odd one out in each group? Why?
1. horizontal, vertical, angular, right

perimeter, sum, radius, diameter
circumference, ellipse, pyramid, cube
point, vertex, distance, apex
calculate, multiply, add, cut
circular, curved, oval, square

S e

Ex.2. Fill in the gaps with a suitable word from the text.
1. Wecan ... the area and ... it by the altitude.
2. Thetwo ... and ... faces are called the bases of the prism.
3. Steam and water pipes are ... cylinders.
4. A coneis much like ... but has a circle for a base.
5. ... 1is the geometrical name for a round solid.

Information transfer
Solids

Ex.1. Match the words and expressions (a-k) with geometric figures or solids
and their parts (1-47) below.

a) circle: centre, circumference (periphery), diameter, semicircle, radius,
circumcircle (circumscribed circle), inscribed circle, secant, chord, tangent,
segment, arc, sector, angle subtended by the arc at the centre, circumferential angle,
concentric circles, ring (annulus);

b) quadrilateral: parallelogram, square, diagonal, rectangle, rhombus (rhomb,
lozenge), trapezium, deltoid (kite), irregular quadrilateral, polygon, regular polygon;
¢) cube: square (a plane, plane surface), edge, corner, base;
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d) parallelepiped;

e) prism: triangular prism, quadratic prism;

f) cylinder: a right cylinder, base (a circular plane), curved surface;
g) sphere, hemisphere;

h) ellipsoid of revolution;

i) cone: apex, height of the cone (cone height);

j) truncated cone (frustum of a cone);
k) quadrilateral pyramid.
/\ 19
& €
7 15V
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Ex.2. Read and translate the sentences below. Refer to the figures and solids
mentioned above and characterize them. Give your own examples concerning
geometrical figures and solids.

1. The diameter is the distance across a circle.

2. Equation (y* + x* = R?) describes a circle of radius R centered at the origin.

3. Formula 2nrh gives the curved surface area of a right cylinder of radius r
and height h.

4. A square has maximum area from different rectangles of the same
perimeter.
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Language focus
Adjective - forming suffixes

noun + absence of quality, without hopeless
- less seamless
noun + like, full of
3 - ous €normous
é noun + presence of quality of something, helpful
2 - ful characterized by useful
20 | verb + capable of doing something or breakable
‘g - able being or undergoing some actions comparable
S | -ible visible
J | noun +
& - al (ial) having the quality of industrial
3 -ic specific
i - ical electrical
-ar circular
verb + presence of quality resistant
- ant different
- ent

Ex.1. Form the adjectives from the following words and use them to fill in the
gaps in the passages below.

1. An ac motor can be made with ...
within certain limits.

2. Industry builds ac motors in ...
types of jobs.

3. ... (System) errors can sometimes be compensated for by means of some
kind of calibration strategy.

4. The Babylonians had solid knowledge of almost all aspects of ... (element)
arithmetic circa 1850 BC.

5. The Arabs also learned this ... (value) method of calculation.

6. This sensor is ... (line) because the ratio is constant at all points of
measurement.

7. The Large Hadron Collider might currently be the largest and most ...
(power) physics machine.

8. Water has come into the radio and now it is completely ... (use).

(vary) speed characteristics but only

(differ) sizes, shapes, and ratings for many
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Ex.2. Form the adjectives from the words and complete the sentences.

1. I'm attracted by this scheme. I find it very attractive.

2. What level of radiation can be permitted? How much radiation is...

3. Wind power and solar power can be renewed but electricity production from
these ... sources of energy is sometimes criticized for being variable.

4. There are a lot of hazards in a mine. Mining environment is very ...

5. Thave never met anyone who boasts as he does. He’s extremely ...

6. 1don’t know where you find all that energy. You‘re very ...

Comparing things

Structure Meaning

as + adjective +as
be similar to

similarity of 2 objects

(exactly) the same as one thing is exactly like something else

twice/three times/halfas + adjective +as | comparing of 2 objects

not as (so) + adjective + as in negative sentences

less + adjective + than for 2 objects, opposite of more ... than

the least + adjective + of /in for more than 2 objects, opposite of
the most...of /in

the + comparative, the + comparative two things change together or one

thing depend on another thing

comparative + and + comparative something increases or decreases

very + adjective

much /a lot/a little / a bit
+ comparative

by far + superlative

emphasizing words used before
adjectives

Ex.3. Put the adjectives in brackets in comparative forms and use the words
from the box to fill in the gaps.

very, much, alot, less, the, not as...as

Air turbines have numerous advantages. They have ... (1) lower costs, ... (2)
(good) efficiency than competing systems. In terms of electrical energy output, the
systems of air turbines are .... (3) expensive than competing wind power systems.
The ... (4) (close) air turbines are placed to wherever they are needed, ... (5)

(6) (cheap) power lines and other infrastructure are. Air turbines can operate at ...
(7) ... (8) (high) wind speeds than conventional wind turbines. Air turbines are
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... visible ... (9) conventional wind turbines. Noise impact is reduced due to the ...
(10) high altitude operation of the air turbines.

Ex.4. Fill in the gaps with the words in the box.

notas ... as, abit, by far, very, alittle, as ... as

. I can’t understand you. Could you speak ... louder, please?

. A calculator is ... the simplest example of solar energy application.

She is ... more intelligent that the other girls in the class.

. Solar energy is ... the most endless supply of energy.

A fuel-cell is twice ... efficient ... a regular internal-combustion engine.
. Solar or wind energies are ... predictable ... tidal power.

. Rise and fall of tides is ... cyclic.

Ex.5. Complete the sentences using comparative + and + comparative or
the + comparative.

1. ... (many) people are opening their own business these days.

2. Cars are getting ... (cheap) as the years go by.

3. If a car is new, it is valuable. ... acaris, ... itis.

4. We worked hard. We were very tired. ... we worked, ... we became.

5. ... (young) you are, ... (easy) you find it to learn things.

Ex.6. Read the sentences and pay attention how we can express similarities.

1. An electrodynamic voltmeter is similar to a wattmeter in that it has two
measuring coils.

2. The output signal will be the same as the input signal.

3. Tt looks like a calculator and weighs the same.

4. Their car is exactly the same as yours.

5. Water is eight hundred times as dense as air.

6. Microvolt potentiometer is similar to the constant resistance potentiometer
but designed to minimize the effects of contact resistance and thermal emf.

Ex.7. Read the statements and mark them true (T) or false (F). Give true
statements.

1. Electricity produced by a thermal power station is much cheaper than that
one produced by a hydroelectric power plant.

2. Stabilized voltage after the rectifier is similar to that obtained from the
battery.
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3. Underwater turbines are as clean and non-polluting as the surface wind
turbines.

4. Underwater tidal power is by far the most expensive kind of energy.

5. Wind power is the least potential renewable source of energy.

Reading and Speaking
Before you read

Think of the examples of geometric objects / shapes / figures which were in use
in ancient people life.

Skim the text as quickly as you can and choose the best headline.

A. Geometric objects of the past

B. Ancient engineering

C. Good jobs and good pay

Reading

The Great Wall of China was built across northern China to protect the
population. Before the third century BC there were lots of smaller walls and these
were joined together to make one long, defensive wall. The work was done by
enormous gangs of forced labourers and many of them died doing the work. The
wall is over 2000km long, 3.5m high, and 4.5m wide at the top. It is made of earth
covered with stone.

The Egyptian pyramids are a famous symbol of ancient Egypt. The stone
structures were usually tombs for pharaons. The pyramids have square bases with
sloping sides which meet at an apex. The first pyramid was built in about 2600 BC
and is over 140m high. One of the biggest pyramids is made of enormous stone
blocks which weigh up to 200 tonnes each. It is estimated that 20-25,000 people
worked for 20 years to build each pyramid.

Reading comprehension

Ex.1. Now read the text more carefully and say whether the statements are
true (T) or false (F).

1. The Great Wall of China was to keep people safe.

2. Building the Great Wall was easy for the workers.

3. The pyramids were built before the Great Wall of China.

4. Pyramids are lots of different shapes.

5. The Egyptian pyramids were built to protect people.
Ex.2. Match the words in bold in the text with the definitions (1-5) below.

1. A place where people are buried.
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Protecting somebody against attack.

The top, or the highest part, of something.
All the people who live in a country.

People who do hard physical work outdoors.

Nk W

Ex.3. Use the information in the text to give your own definition of words (1-4)
below.

1. Awall; 2. A gang; 3. A stone block; 4. Slopping sides.
Speaking
Ex.1. Use the information in the text to answer the questions (1-6) below about

1) The Great Wall of China and 2) The first pyramid in Egypt.

5. Who built it?
6. How big is it?

3. When was it built?
4. What is it made of?

1. Where is it?
2. What is it?

Ex.2. In pairs think of and discuss the application of different solid figures in
engineering.

Ex.3. In pairs characterize and describe solid forms. Focus on some common
points.
Writing
Ex.1. Use the prompts below to write a paragraph about Hadrian’s Wall (the
northern boundary of the Roman Empire).
Between England and Scotland
A defensive wall
Built in 122-6 AD
Built by soldiers
Made of earth and stone
117km long, 6.5m high, 3m wide

*Get real. Find out about an ancient structure in your country.
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UNIT 8. ELECTRIC CURRENT

Overview
= Reading and Vocabulary: Electric current.
= Information transfer: Circuit symbols. Labelling components and describing
their functions.
= Language focus: Adjectives: types of comparison. Like / as. Linking words
expressing contrast.
= Reading and Speaking: Electrical practical units.

Reading and Vocabulary
Before you read

Think of such a physical phenomenon as electric current; its types, application,
importance. Imagine our life without it. Share your opinion and discuss in class.

Reading

Read through the gapped text quickly. Think about what information
might be missing.

Electric current

Ever since Volta first produced a source of continuous current, men of science
have been forming theories on this subject. For some time they could see no real
difference between the newly discovered phenomenon and the former
understanding of static charges. [ 1] In addition to it, Ampere gave the current
direction: he supposed the current to flow from the positive pole of the source round
the circuit and back again to the negative pole.

We consider Ampere to be right in his first statement but he was certainly wrong
in the second, as to the direction of the current. The student is certain to remember
that the flow of current is a direction opposite to what he thought.

Let us turn our attention now to the electric current itself. The current which
flows along wires consists of moving electrons. What can we say about the
electron? [ 2 ] We also know that that charge is negative. As these minute charges
travel along wire, that wire is said to carry an electric current.

In addition to travelling through solids, however, the electric current can flow
through liquids as well and even through gases. [ 3 ]. Some liquids, such as melted
metals for example, conduct current without any change to themselves. Others,
called electrolytes, are found to change greatly when the current passes through
them.
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When the electrons flow in one direction only, the current is known to be d.c.,
that is, direct current. The simplest source of power for the direct current is a
battery, for a battery pushes the electrons in the same direction all the time (i.e.,
from negatively charged terminal to the positively charged terminal).

The letters a.c. stand for alternative current. [ 4 ] The a.c. used for power and
lighting purposes is assumed to go through 50 cycles in one second. One of the
great advantages of a.c. is the ease with which power at low voltage can be changed
into an almost similar amount of power at high voltage and vice versa. Hence, on
the one hand alternative voltage is increased when it is necessary for long-distance
transmission and, on the other hand, one can decrease it to meet industrial
requirements as well as to operate devices at home.

Although there are numerous cases when d.c. is required, at least 90 per cent of
electrical energy to be generated at present is a.c. In fact, it finds wide application
for lighting, industrial, and some other purposes.

One cannot help mentioning here that Yablochkov, Russian scientist and
inventor, was the first to apply a.c. in practice.

Notes and comments
Let us turn ... . Note the use of bare infinitive after let.
... minute charges ... Note minute here as little and not as the time interval.
50 cycles in one second is usually reduced to 50 cps (cycles per second).
One cannot help mentioning means one must mention.

Reading comprehension

Ex.1. Four sentences have been removed from the text. Choose from the
sentences (A-E) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

G. In both cases it produces some important effects to meet industrial
requirements.

H. The current under consideration flows first in one direction and then in the
opposite one.

I.  We know the electron to be a minute particle having an electric charge.

J. The power of a direct current is determined as voltage times current.

K. Then the famous French scientist Ampere (after whom the unit of current
was named) determined the difference between the current and the static charges.

Ex.2. Read the text and find the answers to these questions.
1. Who was the first to produce a source of continuous current?
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. Who was the unit of current named after?

. Who determined the difference between the current and the static charges?
. What did Ampere suppose?

. What can you say about an electron?

. What charges do you know?

When does a wire carry an electric current?
. Do liquids conduct current?

. What can you say about the electrolytes?
10. What do you call d.c.?

11. What is the advantage of a.c.?

12. Where is a.c. used?

13. Who first applied a.c.?

OO0 TN AW

Ex.3. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Electrons flow from the positively charged terminal of the battery to the
negatively charged terminal.

2. Ampere supposed the current to flow from the negative pole to the positive
one.

3. Static electricity is used for practical purposes.

4. Static electricity is not very high in voltage and it is easy to control it.

5. The direct current is known to flow first in one direction and then in the
opposite one.

6. The direct current used for power and lighting purposes is assumed to go
through 50 cycles a second.

Ex.4. Put two questions to each paragraph of the text. Ask your group mates to
answer them.

Ex.5. Give a heading to each paragraph of the text. Explain why you have
given such a heading.
Vocabulary

Ex.1. Find the words in the text with these meanings.

a) the complete circle that an electric current travels

b) an object that provides a supply of electricity for smth

c¢) one of the points at which you can connect wires in an electric circuit

d) a flow of electricity through a wire
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e) one of the two points at which wires can be attached to battery in order to
use its electricity

f) a piece of thin metal used for carrying electrical currents or signals

g) a flow of electricity that moves in one direction only

h) a very small piece of matter with a negative electrical charge that moves
around the nucleus of an atom

i) a flow of electricity that changes direction regularly and quickly

j) electricity that is not flowing in a current, but collects on the surface of an
object and gives you a small electric shock

Ex.2. Work out the meanings of the following words from the text.

1. current 5. needle 8. wire

2. table 6. pressure 9. state

3. iron 7. scale 10. generation
4. power

Ex.3. Look through the text and find the words which are considered to be
international, e.g. static, diode. Make a list of them and check it with a partner.
Make your own sentences with these words.

Ex.4. Work with a partner. Write a word with the opposite meaning to the
following. You can find some words in the text.
1. former (n) 6. direct (adj)
understanding (n) 7. positive (adj)
advantage (n) 8. continuous (adj)
charge (v) 9. different (adj)
increase (V) 10. right (adj)

nhw

Information transfer
Circuit symbols
Labelling components and describing their functions

Before you start

In electrical engineering, the simulation principle is generally used. It means
that the real devices are presented by their mathematical or physical simulation.
Mathematical simulation includes the system equation generation. While physical
simulating the real devices are replaced by the equivalent schemes or circuits which
involve special symbols. Two questions we may need to answer when we describe
components are: 1) What is it called? 2) What does it do? In other words, we need
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to be able to: 1) label components; 2) describe their functions. Look at the Figure
below. Here are some circuit symbols.

Ex.1. Label the circuit symbols of the Figure with the terms from the box
below.

We can use these ways of labelling components: 1) It is called a protractor;

2) It is known as a battery.

potentiometer, semiconductor diode, milliammeter, integrated circuit (or amp),
resistor, transformer, switch, capacitor, aerial, transistor, voltmeter, fuse

1) _&F 4) —g/o— 7) E/HL 10) YA
2) 4—_LPF 5) VD %) —E— 1 @
ETARRCER- o

Ex.2. Describe the function of each circuit element presented above (1-12)
using the prompts (a-1) below.
We can describe the function of components like this: 1) A generator provides
electricity. 2) A battery changes chemical energy into electricity. 3) A fuse
protects a circuit.
We can emphasize function by using the following pattern:

The function of a fuse is to protect a circuit.

) varies the current in a circuit;
h) steps a.c. voltages up or down;
1) receives RF signals;

j) measures voltages;

k) is used as amplifier;

1) is used as operational amplifier

a) varies capacitance in a circuit;
b) rectifies alternating current;
c¢) adds resistance to a circuit;

d) measures very small currents;
e) breaks a circuit

f) protects a circuit;
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Language focus
Adjectives: types of comparison
Like / as

Like is used:

o for similarities

e in astructure: feel / look / smell / sound / taste + like + noun

e in a structure: like + nouns, pronouns or the -ing form to similarity or
contrast.
As is used:

e to say what smb or smth really is (jobs or roles)

e in certain expressions: as usual, as...as, as much, such as, the same as

e in a structure: accept / be known / class /describe /refer to /regard / use + as

e in clauses of manner to mean “in the way that”.

Ex.1. Fill in the gaps with like or as.
1. A: Tarais a wonderful artist.
B: Yes. No one else can paint ... her.
: I wish Sarah would stop being so immature.
: T agree. She acts ... a child sometimes.
: How shall I tie my shoelaces?
: Do it ... we taught you.
: The play last night was fantastic.
: Yes. The lead actor was wonderful ...
: What does Mark do for a living.
: He works... a hotel manager.

2. A
B
A
B
A
B
A
B

6. A: What kind of meal is it?
B
A
B
A
B
A
B

3.

Macbeth.

: ’'m not sure. It tastes ... beef.
: ’ve just bought this dress.
: Gosh. It’s exactly the same ...
: I’'m sure I know that man.
: Me too. He looks ... my old maths teacher.
: It was far too hot in that room.
: I know. It was ... being in an oven.
10. A: Eric Clapton is very talented, isn’t he?

B: Yes. He is known ... one of the greatest rock musicians of our time.
11. A: What is Peter cooking?

B: I don’t know. It smells ... fish.

the one I bought.
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Linking words expressing contrast

Linking words show the logical relationship between pieces of language longer
than a sentence, sentences or parts of a sentence. It is a good idea to use them while
you are constructing a text. They can help to make clear the structure of what is
being said; what speakers think about what they are saying or what others have
said.

Read the following linking words or discourse markers (when they introduce a
passage or paragraph) and pay attention how and where they are used in sentences
and what the punctuation is.

e but (links two contrasting ideas, put between these contrasting parts of the
sentence): We’ll be using motor racing to promote our products, but we will also be
using it to promote good and safe driving.

e although / even though (more emphatic than although) / though (informal)
+ clause (at the beginning or in the middle of the sentence): Although / even
though /though it was summer, it was chilly. Or: It was chilly although / even
though /though it was summer.

e in spite of / despite + noun / -ing form (at the beginning or in the middle
of the sentence): In spite of / despite his qualification, he couldn’t get a job. Or:
He couldn’t get a job in spite of / despite his qualification.

e however/ nevertheless (at the beginning of the sentence, a comma is always
used after however): The man fell off the ladder. However/ Nevertheless, he
wasn’t hurt.

o while/whereas (links two contrasting ideas, put between these contrasting
parts of the sentence): He drives a car, while/whereas she drives a motorbike.

e on the other hand (at the beginning or in the middle of the sentence): Cars
aren’t environmentally friendly. On the other hand, bicycles are. Or: Bicycles, on
the other hand, are.

We can also describe contrast and differences using comparative degree, words
and phrases like rather than, unlike, differ from, is/are different from, in
contrast to.

Ex.1. Read and translate the sentences. Pay attention to the ways of expressing
contrast / differences.

1. An celectrostatic voltmeter has much bigger resistance than an
electromagnetic one.
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2. High-voltage transformers are three-phase rather than single-phase.

3. A transformer has no electric connection between windings while an
autotransformer has it.

4. A transformer without a ferromagnetic core is a linear element that’s why it
may be calculated with greater accuracy than a nonlinear transformer having a
steel core.

5. A magnetoelectric voltmeter with a diode is able to measure alternating
voltages but it is used only in case of sinusoidal waveforms.

6. Instruments of accuracy rating 2.5 are used for everyday measurements
whereas ones having accuracy rating 0.1 are used as standard instruments.

7. Unlike an electric cell or battery, a fuel cell does not run down or require
recharging; it operates as long as the fuel and an oxidizer are supplied continuously
from outside the cell.

Ex.2. Read the sentences. Fill in the gaps with the correct word / phrase
expressing contrast from the box.
nevertheless, although, in spite of, while, but, however

1. ... she feltill, she didn’t call a doctor.

2. This house is beautiful. ..., it is in poor condition.
3. Ttyped the reports, ... Joanne interviewed a client.
4. ... my being tired, I watched the late film.

5. Thad a great holiday. ..., it rained all the time.

6

7

8

My teacher is very kind. ...., she can be strict at times.
Sarah is kind ... not very reliable.
Lane likes classical music, ... Susan doesn’t.

Ex.3. Read the statements and mark them true (T) or false (F). Give true
statements.

1. Electricity produced by a thermal power station is much cheaper than that
one produced by a hydroelectric power plant.

2. A thermal power station releases many chemicals into the surrounding air,
while a nuclear power station is rather clear plant.

3. Like a synchronous machine, an induction motor is able to produce
electricity.

4. Stabilized voltage after the rectifier is similar to that obtained from the
battery.
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5. In contrast to the alternating current, a direct current does not change its
direction.

6. Both thermal power stations and nuclear power plants use the
turbogenerators.

Ex.4. In pairs find linking words and discourse markers in the text. Discuss
their meaning and usage.

Reading and Speaking
Before you read
Ex.1. What are these things? What do these words have in common?
Biro - Braille - guillotine - Hoover - Jacuzzi - Levis - Stetson

Ex.2. What do you know about SI? Put the following standard international
(SI) units given in the box into the correct column.

amp — Celsius — curie — hertz — joule — Kelvin — Newton — ohm — pascal — volt —
watt
Chemistry Electricity Physics Temperature
(1 unit) (6 units) (2 units) (2 units)
Reading

Read the text and complete the gapped passages with one of practical units.

Electrical practical units

The three practical units, the ohm, ampere, and volt, provide standards for
comparison. They are defined as follows.

The ... is the first primary unit, and the international ... is defined as the
resistance offered to an unvarying electric current by a column of mercury at the
temperature of melting ice, 14.4521 gm. in mass, of uniform cross-sectional area
and of length 106.300 cm.

The ... is the second primary unit. The international ... is the unvarying
electric current which, when passed through a solution of nitrate of silver in water,
in accordance with a specification, deposits silver at the rate of 0.00111800 gm. per
second.
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The ... is the third primary unit and is the electric pressure which, when
applied steadily to a conductor whose resistance is one international ... , will
produce a current of one international .... Further, the international ... is the energy
expended per second by an unvarying electric current of one international ... under
an electric pressure of one international ... .

The original ampere was based on the magnetic effect of a current instead of the
present electro-chemical effect.

Reading comprehension

Ex.1. Now read the text more carefully and say whether the statements are
true (T) or false (F).

1. The units you deal with in the text are practical because you use them in
your everyday life.

2. The international ohm is the resistance of a column of mercury to an
alternating current.

3. Electric current has deposits of silver when it passes through a water
solution.

4. Resistance of a conductor causes a current of one international ohm.

Ex.2. Work in pairs. Write five questions about electrical practical units. Now
work with a different partner, close your books and ask each other your
questions.

Speaking

Ex.1. Complete the definitions (1-11) below with the units and the people in
corresponding boxes.

| amp — Celsius — curie — hertz — joule — Kelvin — Newton — ohm — pascal — volt — watt

Andre Marie Ampere (1775-1836) — Anders Celsius (1701-1744) — Marie Curie
(1867-1934) — Heinrich Hertz (1857-1894) — James Prescott Joule (1818-1889) —
Lord Kelvin (1824-1907) — George Simon Ohm (1787-1854) —

Blaise Pascal (1623-1662) — Sir Isaac Newton (1643-1727) — Count Alessandro
Volta (1745-1827) — James Watt (1736-1819)

1. A ... is a unit of pressure equal to one Newton per square metre. It’s named
after ..., a French scientist.
2. A ... is a unit of force. It’s named after ..., an English mathematician.
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3. ... is the temperature scale that has the freezing point of water as 0°C and the
boiling point as 100°C. The scale was developed by a Swedish astronomer, ...

4. A ... is an amount of electric power. It is equal to one joule per second. It’s
named after ...., a Scottish engineer and inventor.

5. A ... is a unit of electric force. It’s named after ..., an Italian physicist and
pioneer in the study of electricity.

6. An ...is a unit of electric current. It’s named after ..., a French mathematician
and physicist, a pioneer in electrodynamics.

7. An ...is a unit of electrical resistance named after ..., a German physicist.

8. A ...is a unit of energy after ..., a British physicist.

9. ... is the temperature scale that registers absolute zero (-273.15°C) as 0 K. It’s
named after ..., a British scientist.

10. A ... is a frequency equal to one cycle per second. It’s named after ..., a
German physicist.
11. A ... is a unit of radioactivity. It’s named after ..., a Polish-born chemist

who discovered radioactivity in several elements.

Ex.2. Read the definitions in exercise 1 again. Find the words that mean the
person who:
1. studies the elements and their compounds;
studies the universe;
studies the physical properties of materials;
thinks of new machines;
develops new ideas about a subject.

Nk W

*Ex.3. Discuss these questions with a partner:
1) which of the words in Exercises 1 and 2 are you familiar with in your language?
2) is anything named after a person in your country?

*Ex.4. Find out which things in this list are named after a person. Can you add
similar words from your language?

Mouse (for a computer) — Bunsen (burner) — Diesel — Geiger (counter) — Laboratory
— Morse (code) — Tarmac — Text (book) — Hysteresis (loop)
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UNIT 9. TYPES OF ELECTRIC CURRENT

Overview
= Reading and Vocabulary: Types of electric current (part A).
= Language focus: -ed or -ing Adjectives.
= Reading and Speaking: Types of electric current (part B).
= Writing: A report on types of electric current.

Reading and Vocabulary
Before you read

Discuss the questions below.

1. Think of the ways an electric current can be generated. Make a list of
apparatus which can be the source of current.

2. What do you think if a type of electric current depends on a type of
apparatus? Discuss this question in groups.

Reading
Scan the text and find out if your answers in Before you read are correct.

Types of electric current (Part A)

An electric current may be produced in a variety of ways, and from a number of
different types of apparatus, e.g. an accumulator, a d.c. or an a.c. generator, or a
thermionic valve. Whatever the source of origin, the electric current is
fundamentally the same in all cases, but the manner in which it varies with time
may be very different. This is shown by the graph of the current plotted against time
as a base, and a number of examples are illustrated in Fig.1.

(1) ... represents a steady direct current (D.C.) of unvarying magnitude. Such as
is obtained from an accumulator.

(2) ...represents a D.C. obtained from a d.c. generator, and consists of a steady
D.C. superimposed on which is a uniform ripple of relatively high frequency, due to
the commutator of the d.c. generator. As the armature rotates the commutator
segments come under the brush in rapid succession and produce a ripple in the
voltage which is reproduced in the current.

(3) ... represents a pulsating current varying periodically between maximum
and minimum limits. It may be produced by adding a D.C. to an A.C. or vice versa.
The d.c. component must be the larger if the current is to remain unidirectional. All
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the first three types of current are unidirectional, i.e. they flow in one direction only.

(4) ... represents a pure alternating current (A.C). The current flows first in one
direction and then in the other in a periodic manner, the time of each alternation
being constant. In the ideal case the current varies with time according to a sine
law, when it is said to be sinusoidal. Considering the time of a complete cycle of
current (a positive half-wave plus a negative half-wave) as equal to 360°, the
instantaneous values of the current are proportional to the sine of the angle
measured from the zero point where the current is about to rise in the positive
direction.

(5) ... represents a type of A.C. with a different wave form. Such an A.C. is said
to have a peaked wave form, the term being self-explanatory.

(6) ... represents an A.C. with yet another different wave form. Such an A.C. is
said to have a flat-topped wave form, the term again being self-explanatory. Both
this and the previous example represent cases of A.C. having non-sinusoidal wave
forms.

APAANANAMNAN

a) b) c)

Unidirectional Currents
d)

AWA
VARV,

‘ f)

A
VARV

Alternating Currents

Fig.1. Types of Electric Current

Note. ... the current is about to rise ... “to be about to do” means to be going to do
smth, to be ready to do smth.

Reading comprehension

Ex.1. Examine the figures and match them with the appropriate description of

the types of electric current.
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Ex.2. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. The electric current is the same; consequently you may not discover
different ways of its production.

2. An accumulator is exclusively designed to store energy.
A generator produces one type of electric current.
The commutator of the d.c. generator makes current uniformly rippled.
The armature rotation causes the commutator segments movement.
Types of current in Fig. 1( d, e, f') are unidirectional.
An electrical current with a flat-topped waveform has different peaks.
Peaked and flat-topped wave forms are said to be sinusoidal.

PN AW

Ex.3. Answer these questions in pairs.
1. What type of current is obtained from an accumulator?
What does a direct current from a d.c. generator consist of?
How do the commutator segments come under the brush?
Why do the commutator segments move?
Why must d.c. components of a pulsating current be the larger?
How does the electrical current vary in the ideal case?
What are the instantaneous values of the current like?

Nk

Vocabulary

Ex.1. Fill in the correct prepositions from the box in the following phrases.

in, against, with, of, to

1. ... avariety of 6. ... one direction

2. ...all cases 7. consist ...

3. ... time 8. ... a periodic manner
4. ... time 9. according ...

5. due ... 10. proportional...

Ex.2. Match the words (1-7) from the text with their definitions (a-g).
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1 | accumulator | a | a number denoting the relative measure of a

quantity

2 | armature b | any of devices which controls the direction or
volume of flow of liquid or of electricity

3 | frequency ¢ | asmall wave

4 | generator d | an iron framework wound with copper wire, fixed

between the poles of a magnet

5 | magnitude e | an apparatus which accumulates

6 | ripple f | the number of times a periodic phenomenon or
process occurs in a unit of time, e.g. the number of
cycles / sec of an a.c.

7 | valve g | an apparatus for converting mechanical energy into
electricity

Ex.3. Complete the sentences below. Use the adjectives and adverbs from the
box.
pulsating, instantaneous, unidirectional, constant, proportional, periodic,
steady, peaked, periodically, sinusoidal
1. The experiment is being carried out under the conditions where the current
flows in one direction. ... current is the most essential requirement.
2. The students have learned from the lecture by prof. Ivanov thata ... current
varies ... between maximum and minimum limits.
3. A ... manner of current flowing is typical for a pure alternating current.
4. Hazardous environment of new production requires ... room temperature.
5. The curve shows a ... form of the wave in the graph of the current.
6. Modern methods of ... communication should be made readily accessible
both to teachers and students.
7. According to a sine law the current flows in a ... wave form.
8. This rectifier circuit ensures ... flow of current.
9. If the graph of two quantities is a straight line, then the two quantities are
directly ..... and the equation relating them is analogous to y = mx.

Ex.4. Find synonyms to the following words in the text. Some have more than
one synonym.

a) various - ... e) reproduce - ... 1) full -
b) identical - ... f) quick - ... j) line - ...
c) unvarying- ... g) stay - ...

d) turnround- ... h) permanent - ...
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Ex.S. In the text find the expression from another language. Guess what
language it is from; what it means and what its abbreviation is.

Language focus
-ed or -ing Adjectives
Many adjectives in scientific writing are formed by adding -ed or -ing to verbs.
Actually, these words are the forms of participles, but they often used as adjectives
and they are often confused.

-ed adjectives (Past participles)

These adjectives are used to

1. describe how people feel:
He was surprised to find that he had been upgraded to first class.
I was confused by the findings of the report.

2. indicate a completed action:
magnetized rock: rock that has been made into a magnet
diffused light: light that is spread out

'-ing' adjectives (Present participles)

These adjectives are used to

1. describe things and situations which are the source (cause) of feeling or
emotion:
Being upgraded to first class is surprising.
The findings of this report are confusing.

2. indicate a certain action that is performed by the noun or occurs to the noun:
grinding machine: machine that crushes substances into small bits
recording mechanism: device that records sound

3. indicate an ongoing process
a roasting chicken (still cooking)

Ex.1. Decide which adjective from the following pairs should be used to fill in
the gaps.
1. A substance that combines metals with oxygen is an ... .
a) oxidizing agent b) oxidized agent
2. Water that has been purified is ... .
a) distilled water b) distilling water
3. A device that has been adjusted for errorsisa ... .
a) calibrating instrument b) calibrated instrument
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4. A device that adjusts other instruments is a ....
a) calibrating instrument b) calibrated instrument
5. A gas that has been reduced in volume by pressure is a ....
a) compressed gas b) compressing gas
6. A bar that attaches one moving part of a machine to anotherisa ....
a) connecting rod b) connected rod
7. A wire that is covered with a nonconductor is an ....
a) insulated wire b) insulating wire

Ex.2. Translate the terms consisting of Participle 1 or Participle 2 and a noun.
Actuating mechanism, actuating pressure, actuating cylinder, translating system,
halving circuit, reacting region, detecting element, adding element, alternating
current.
Balanced amplifier, distributed amplifier, closed antenna, broken circuit,
accelerated flight, assisted take-off, forced cooling, estimated performance.

Ex.3. Form the -ed and -ing adjectives from the verbs in the box and fill in the
gaps.

grow; fry; break; fall

1 .. children need a lot of food.

2. ... children often move out of the house.

3 .. dishes and shouts could be heard in the kitchen.
4. ... dishes were all over the floor.

5. ... trees are a danger to hikers.

6 .. trees littered the forest floor.

7. ... potatoes smell delicious.

8. There were some ... potatoes on the plate.

Ex.4. Form the -ed and —ing adjectives from the verbs in brackets and choose
the right form for each sentence.
1. The people I work with are ... with their jobs. (satisfy)
We thought that the instructions were ... . (confuse)
It's an ... little story. You should read it. (amuse)
Do you feel ... about them? (worry)
All this information is making me ... . (confuse)

wohw
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Reading and Speaking
Before you read
Examine the Fig.2. Describe them and say what type of current they illustrate.
Share your opinion with a partner.
Reading

Types of electric current (part B)

Although the current isn’t essentially influenced by the source of origin, it can
be very different in a wave form. The Fig.2 illustrates the graphs of current against
time.

(a) represents an example of an oscillating current, and is similar in shape to (f)
in Fig.1 except that it has a much higher frequency. [ 1 | However, an alternating
current has a frequency determined by the apparatus supplying the circuit.

(b) represents another type of oscillating current which is known as damped.
The current again has a constant frequency, but its amplitude is damped, i.e. it dies
down.[2]

(c) represents yet another type of oscillating current, this time known as a
modulated current. [ 3 ] It may even die down to zero.

The next three examples represent various types of transient currents. [ 4 |

b) <)
Oscillating Currents

a)
d)

e) f)

Transient Currents

Fig.2. Types of Electric Current
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(d) The first example shows a current dying away to zero, and is an example of 6. Alternating currents are not as common in electrical engineering as direct

a unidirectional transient. Theoretically, it takes an infinite time to reach absolute current.
Zero. *Speaking
(e) represents a simple a.c. transient. The current gradually dies down to zero as
in the previous case, but this time it is an A.C. that is dying away. 1. In pairs, describe each type of electric current (text A and text B).
(f) represents a peculiar, but not uncommon, type of a.c. transient. [ 5] The 2. Classify the information under the following headings:
positive half-waves die away much more rapidly than the negative half-waves
grow, so that the final amplitude is very much reduced. Unidirectional Alternating Oscillating Transient
The above examples do not represent all the types of current encountered, but currents currents currents currents
they serve as illustrations of what may be expected. [ 6] In modern electrical and make the presentation.
engineering alternating currents play a predominant part, so that a knowledge of the
a.c. circuit is of basic importance. 3. Make a comparative analysis of different types of electric current.
Reading comprehension 4. Role-play. Draw a graph and show it to your partner. Ask him / her to
Ex.1. Six sentences have been removed from the text. Choose from the guess the type of electric current.
sentences (A-G) the one which fits each gap (1-6) in the text. There is one
sentence you shouldn’t use. *Writing
A. The amplitude varies rhythmically between maximum and minimum

values.

B. It will be observed that in all the above cases the current consists of either
or both unidirectional and alternating components.

C. An oscillating current is usually regarded as one having a frequency
determined by the constants of the circuit.

D. The current is initially unidirectional, but it gradually becomes an ordinary
A.C.

E. There is only one of many possible alternatives with such values.

F. These transient currents usually die away extremely rapidly, and times are
generally measured in microseconds.

G. Then it is brought back to its original value

Write a report on types of electric current. Use extra information.

Ex.2. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Alternating and oscillating currents have the same physical and electric
features and qualities, but are different in shape.

2. A frequency of oscillating current is affected by the source of its origin.

3. An oscillating current is defined as damped in case its frequency is damped.

4. When the amplitude of oscillating current varies rhythmically between
maximum and minimum values, such a current is known as a modulated current.

5. The period of transient currents death is extremely short.
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UNIT 10. CURRENT AND VOLTAGE

Overview
= Reading and Vocabulary: Direct and alternating current.
= Information transfer: Plots. Coordinate systems.
= Language focus: Adverbs. Formation of adverbs. Adverbs with two forms.
* Reading and Speaking: Voltage. Current and voltage laws.

Reading and Vocabulary

Before you read
Discuss the questions below.

1. What do you know about the difference between direct and alternating
current?

2. Do we always have to use ac? Why / Why not?

3. Is the application of these types of current different? If yes, how does it
differ?

Reading

Direct and alternating current

A direct current (D.C.) flows continuously through a conducting circuit in one
direction only, although it may not be steady so far as magnitude is concerned. It is
unidirectional in character. An alternating current (A.C.), on the other hand,
continually reverses in direction, as its name implies. Starting from zero, it grows in
one direction, reaches a maximum, dies down to zero again, after which it rises in
the opposite direction, reaches a maximum, again dying down to zero. It is thus
continually changing in magnitude as well as direction, and this continual change
causes certain effects of far-reaching importance.

It can be shown that high voltages are desirable for the economic transmission
of a given amount of electric power. Take, for example, the transmission of 3 000
kW. If the transmission voltage is 100 volts the current must be 30,000 amperes,
but if the transmission voltage is 30,000 volts the current is only 100 amperes. The
cross-section of the cables transmitting the power is determined by the current to be
carried, and so in the former case the cables would need to be very much larger than
in the latter case. It is true that the high-voltage cable would need to have more
insulation, but even so, it would be very much cheaper than the larger low-voltage
cables. A high voltage is therefore essential for the economic transmission of
electric power.
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Again, a.c. generators can be designed and built for much higher voltages than
can d.c. generators, the voltage of the latter being limited by the problem of
sparking at the commutator, a component which is absent in the a.c. generator.
Then there is the most important factor that it is easy to transform a.c. power from
one voltage to another by means of the transformer, an operation that is denied to
the d.c. system. The transformer also enables the voltage to be stepped down at the
receiving end of the transmission line to values which can readily be used by the
various consumers. If necessary, it can be converted to the d.c. form for actual use,
although this is not often necessary. There are certain processes for which D.C. is
either essential or at any rate desirable but the utilization of electric power in the
a.c. form is growing steadily. At the present day, by far the greater part of the
generation, transmission, and utilization of electric power is carried out by means of
a.c.

Reading comprehension
Ex.1. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Direct current is always steady in all its parameters.

2. Alternating current sometimes reaches maximum before dying down to zero
again.

3. A.c. always changes its direction but its magnitude changes depending on
the voltage.

4. The cross-section of the cables transmitting the power is determined by both
the current and the voltage.

5. The high-voltage cables should have more insulation than low-voltage
cables.

6. It is always necessary to convert ac into dc for actual utilization of electric
power.

Ex.2. Put the questions to the following answers.

1. No, it changes both: its magnitude and direction.
It can be only 100 amps.
It is determined by the current to be carried.
No, there isn’t such a component in ac generators.
By means of a transformer.
At the receiving end of a transmission line.

A

Ex.3. Answer what type of the current
e never changes its direction?
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starts from zero?

rises in different directions?

determines the cross section of the cables transmitting the power?

can be transformed from one voltage to another?

changes both direction and magnitude?

can change only magnitude?

is mainly used for generation, transmission and utilization of electric power?

Vocabulary
Ex.1. Fill in the correct preposition from the box in the following word
combinations from the text.

through, in, to, for, from...to, out, down to, into

1. reverse ... direction 6. change ... magnitude
2. convert ... 7. be essential ...

3. step ... 8. die ...

4. transform ...one voltage ... another 9. flow ...

5. be desirable ... 10. carry ...

Ex.2. Use the correct forms of the verbs, words and prepositions from
Ex.1 in the following sentences.

1. In the intermediate substations the voltage ... to 11kV.

2. The input transducer measures the speed and ... it ... a voltage.

3. The current which ... the satellite circuit is regulated by a relay.

4. What happens if current flow in an electromagnet ... direction?

5. The resistance of some metals steadily decreases as their temperature is
lowered and then suddenly ... zero resistance at very low temperatures.

6. Voltage ... ... ... when the load (at a specified power factor) is reduced
from the rated or nominal value to zero.

7. Substations are used to ... power ... one ... level ... another.

Ex.3. Fill in the gaps with the correct linking word from the box which are
used in the text. Match the linking words with their meanings in (a-g) below.
although, as far as, on the other hand, as well as, therefore, by means of,
on the one hand
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1. Copper is a good conductor, ... it’s widely used in cables.

2. Power engineering is a subfield of engineering that deals with the
generation, transmission and distribution of electric power ... the electrical devices
connected to such systems.

3. ... power engineering is concerned with the problems of three-phase ac
power, a significant fraction is concerned with the conversion between ac and dc
power.

4. Transformer is an electrical device used to transfer an alternating current or
voltage from one electric circuit to another ... electromagnetic induction.

5. ... Ican tell, the testing of the machine should cost about £ 500.

6. ... underwater tidal power appears to be safe for fish and for submarines; ...
we don’t know what are the possible side effects to the environment due to
placement of turbines underwater.

a) to the degree, extent or amount that

b) in addition to, positive addition

¢) in contrast to

d) for that reason or cause; consequently or hence

e) through the use of, owing to

f) (contrastive) from another, opposing point of view
g) from one point of view

Information transfer
Plots. Coordinate systems

These notions are widely used in engineering. A plot is a graphical technique
for presenting a data set drawn by hand or produced by a mechanical or electronic
plotter. It is a graph depicting the relationship between two or more variables used,
for instance, in visualizing scientific data.

A coordinate system is a system which uses one or more numbers, or
coordinates, to uniquely determine the position of a point or other geometric
element.

Ex.1. Discuss the questions below.
1. What coordinate systems do you know?
2. What types of function do you know?
3. What are the ways of plotting the functions?
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Ex.2. Match the words and expressions given (a-g) with numbers of figure
parts below (1-24). Translate them into Russian.

a) system of right-angled coordinates: axes of coordinates (coordinate axes),
axis of abscissas (x-axis), axis of ordinates (y-axis), origin of coordinates, quadrant
(I-IV: 1* to 4™ quadrant), positive direction, negative direction, point in the system
of coordinates and its coordinates, value of the abscissa (the abscissa), value of the
ordinate (the ordinate);

b) plane curve: the gradient (slope) of the curve, the ordinates’ intersection of
the curve, the root of the curve;

¢) inflected curves;

d) parabola (a curve of the second degree): branches, vertex, axis;

e) a curve of the third degree: maximum of the curve, minimum of the curve,
point of inflexion (of inflection);

f) ellipse: transverse axis (major axis), conjugate axis (minor axis), focus (pl.
foci) of the ellipse;

g) hyperbola: foci, vertices, asymptotes.

17

Language focus
Adverbs. Formation of adverbs

e adjective + ly = adverb
soft — softly
e adjectives ending in -le drop the -e and take -y
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probable — probably
e adjectives ending in consonant +y drop the -y and take -ily
heavy- heavily
e adjectives ending in -l take -ly
careful — carefully
e adjectives ending in —ic usually take -ally.
tragic — tragically
But: public — publicly

The following adverbs have the same form as the adjective:

fast hard early late
high low deep long
near straight right wrong

and the adverb from good is well.

The following words end in -ly, but they are adjectives:
friendly, likely, lively, lonely, lovely, silly, ugly.
He’s a friendly person.
We use the word way / manner to form their adverbs.
He talked to me in a friendly way/manner.
The adverbs loud(ly), cheap(ly), quick(ly) and slow(ly) are often used without -
ly in everyday English.
Don’t talk so loud/ loudly.

Ex.1. Write the adverbs of the adjectives in the list in the correct box.
Cheerful, dramatic, quiet, probable, systematic, easy, noisy, quick, possible, lazy,
simple, happy, hopeful, pretty, energetic.

-ly le — -ly consonant +y — -ily -ic — ally

cheerfully
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Ex.2. Underline the correct item.

The house was 1) quiet/ quietly. It had been snowing 2) heavy/heavily all day
and the ground was covered in a 3) soft/softly white blanket. 4) Sudden/Suddenly,
there was a 5) loud/loudly knock at the door. I jumped up 6) nervous/nervously.
“Who’s that” I called 7) anxious/anxiously. There was no reply. I 8) slow/slowly
opened the door and looked outside. A rush of 9) cold/coldly air entered the house.
I 10) quick/quickly shut the door and turned around, then I saw the most 11)
horrible/horribly creature I had ever seen standing in front of me.

Adverbs with two forms
Some adverbs have two forms, one with and one without -ly. Compare these
examples.
flying high - highly motivated; doing fine - finely-chopped onions

Ex.3. Complete the sentences with the correct form of the adverb. In which
examples does the meaning alter significantly? Try to guess and explain the
meanings of the adverbs.
hard hardly
1. We all work extremely... .
Some countries can... feed their own people.
easy easily
2. Manchester won the match... .
Relax! Take it ...
late lately
3. Thate when people arrive... .
What have you been doing...?
sure  surely
4. “Can you lend me some money?” “...
.... you can see that your plan just wouldn’t work?
wrong wrongly
5. He was... accused of being a spy.
At first everything was great, but then it all went ...
free  freely
6. He talked... about his criminal past.
The prisoner walked.... after twenty years in jail.
most  mostly
7. What do you like ... about me?
She worked wherever she could, ... in restaurants.
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wide  widely
8. She has traveled... in Europe and Asia.
When I got home, the door was ... open.

Reading and Speaking
Reading

Ex.1. Read the title and the 1** paragraph of the text. Think of 10 words and
phrases you can expect to read in the text.

Voltage

1. Voltage and current are vital to understanding electronics, but they are quite
hard to grasp because we can't see them directly. The voltage between two ends of
a path is the total energy required to move a small electric charge along that path,
divided by the magnitude of the charge.

Voltage attempts to make a current flow, and current will flow if the circuit is
complete. It is possible to have voltage without current, but current cannot flow
without voltage. See the relationship between voltage and current in the schemes
below.

.I&

Ita an rrent Ita an
Vo ge d. Curre Voltage but No Current No Voltage d No
The switch is closed . . Current
. The switch is open so the . .
making a complete . " .7 . Without the cell there is no
L circuit is broken and
circuit so current can source of voltage so

current cannot flow.
flow. current cannot flow.

2. There are some essential definitions about voltage everyone should always
remember.

e Voltage is a measure of the energy carried by the charge. Strictly
speaking, voltage is the "energy per unit charge".

e Voltage is supplied by the battery (or power supply).

e Voltage is used up in components, but not in wires.

e We say voltage across a component.
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Voltage is measured in volts, V.
Voltage is measured with a voltmeter, connected in parallel.
The symbol V is used for voltage in equations.

3. A common use of the term "voltage" is in describing the voltage dropped
across an electrical device (such as a resistor). The voltage drop across the device
can be understood as the difference between measurements at each terminal of the
device with respect to a common reference point (or ground). The voltage drop is
the difference between the two readings. Two points in an electric circuit that are
connected by an ideal conductor without resistance and not within a changing
magnetic field, have a voltage of zero. Any two points with the same potential may
be connected by a conductor and no current will flow between them. Zero volts
could be any point in the circuit, but to be consistent it is normally the negative
terminal of the battery or power supply. You will often see circuit diagrams
labelled with OV as a reminder.

4. Some circuits require a dual supply with three supply connections as shown
in the lower diagram. For these circuits the zero volts
reference point is the middle terminal between the gy 6V hare
two parts of the supply. On complex circuit diagrams
using a dual supply the earth symbol is often used to
indicate a connection to OV, this helps to reduce the
number of wires drawn on the diagram. The diagram
shows a +9V dual supply, the positive terminal is +9V,
the negative terminal is -9V and the middle terminal is
ov.

5. The voltage between A and C is the sum of the
voltage between A4 and B and the voltage between B and C.
The various voltages in a circuit can be computed using I gv
Kirchhoff's circuit laws. When talking about a.c. there is a ~ =—t—

3V here

difference between instantaneous voltage and average :- oV
voltage. Instantaneous voltages can be added for d.c. and . —cah
a.c., but average voltages can be meaningfully added only T = symbol

when they apply to signals that all have the same frequency )
and phase.

Reading comprehension
Ex.1. Match headings A-F with paragraph 1-5 in the text. There is one heading

you don’t need.
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. Zero volts for circuits with a dual supply.
. Voltage is the cause, current is the effect.
. Addition of voltages.
. Voltage at a point and OV (zero volts).
You must know that.
Kirchhoff's circuit laws.

TmgoQw >

Ex.2. Read the text and choose the answer which is not correct for each of the
following questions.
1. The voltage is
a) the energy carried by the charge
b) the total energy required to move a small electric charge along the path,
divided by the magnitude of the charge
c) the measure of total energy in the circuit
2. When the switch is not closed
a) the current cannot flow
b) the circuit is broken
¢) the current can flow
3. Voltage is supplied by
a) a capacitor
b) a power supply
¢) dry cell
4. Voltage can be measured with
a) a potentiometer
b) oscilloscope
c) D'Arsonval galvanometer
5. The voltage drop is
a) any reduction in the supply voltage in a complete electrical circuit
b) the voltage loss measured across the entire circuit
¢) measurements at each terminal of the device

Ex.3. Look at the groups of words below. Which word is the odd one out in
each group? Why?
. device, component, wire, resistor
lead, connection, voltage, conductor
flow, pass, restrict, move
close, open, break, trip
let, enable, permit, prohibit

N
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6. cause, make, result from, result in
7. power supply, battery, cell, transformer

*Speaking

Ex.1. In pairs think of and name the principal laws applied to study current
and voltage. Answer the following questions:

1. What are Maxwell's equations? Write them down.

2. What does Ohm’s law state?

3. What does Kirchhoff's First Law state?

4. Why is Kirchhoff's Current Law also known as Kirchhoff's Junction Law?
Can you write down the equation of this law?

5. What does Kirchhoff's Voltage Law describe?

6. What do you know about positive and negative Signs in Kirchhoff's
Voltage Law?

Ex.2. Comment on the diagram of Kirchhoff's Current Law given below.
Draw the similar diagram of Kirchhoff's Voltage Law.
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UNIT 11. PROPERITES OF ALTERNATING CURRENT

Overview
= Reading and Vocabulary: Properties of alternating current.
= Information transfer: Understanding diagrams.
= Language focus: Adverbs. Place of adverbs in a sentence. Order of
adverbs in a sentence.
= Reading and Speaking: Phase and Phase Difference.

Reading and Vocabulary

Before you read
Discuss the questions below.

1. What are the differences between a.c. and d.c.?

2. What values can be changed in d.c. and a.c.?

3. What engineering units concerning voltage and current do you know? What
do they measure? Write them down on the blackboard.

Reading

Properties of alternating current

1. A d.c. power source, such as a battery, outputs a constant voltage over time.
Of course, once the chemicals in the battery have completed their reaction, the
battery will be exhausted and cannot develop any output voltage. But until that
happens, the output voltage will remain essentially constant. The same is true for
any other source of d.c. electricity: the output voltage remains constant over time.

2. By contrast, an a.c. source of electrical power changes constantly in
amplitude and regularly changes polarity. The changes are smooth and regular,
endlessly repeating in a succession of identical cycles, and form a sine wave.

3. Because the changes are so regular, alternating voltage and current have a
number of properties associated with any such waveform. These basic properties
include the following list:

4. Cycle. The complete series of changes consisting of the growth and decay of
the voltage or current in one direction, together with its growth and decay in the
reverse direction, is called one cycle.

5. Frequency. One of the most important properties of any regular waveform
identifies the number of complete cycles it goes through in a fixed period of time.
For standard measurements, the period of time is one second, so the frequency of
the wave is commonly measured in cycles per second (cycles/sec) and, in normal
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usage, is expressed in units of Hertz (Hz). It is represented in mathematical
equations by the letter 'f.' In North America the ac power system operates at a
frequency of 60 Hz. In Europe, the power system operates at a frequency of 50 Hz.

6. Period. Sometimes we need to know the amount of time which is required to
complete one cycle of the waveform, rather than the number of cycles per second of
time. The minimum time interval elapsing before the same instantaneous value
recurs is called the periodic time or the period. This is logically the reciprocal of
frequency. Thus, we can also say that period is the time duration of one cycle of the
waveform. It is measured in seconds/cycle. A.c. power at 50 Hz will have a period
of 1/50=0.02 seconds/cycle. A 60Hz power system has a period of
1/60 = 0.016667 seconds/cycle.

7. Wave Form. The shape of the graph of the voltage or current, when plotted
against time as a base, is called the wave form or wave shape. The ideal aimed at is
that of the sine wave. The sine goes through 360° in a complete cycle. The time
scale on the wave form of a voltage or current is usually represented in degrees,
360° being considered the equivalent of the time corresponding to 1 cycle, or the
periodic time. 180° is considered as a half-cycle, i.e. the duration of the voltage or
current in one direction only. Since these degrees may not always coincide with the
geometrical degrees through which the rotating member of a machine has been
rotated, they are called electrical degrees, in order to distinguish them from
geometrical degrees.

8. Amplitude. Another thing we have to know is just how positive or negative
the voltage is, with respect to some selected neutral reference. With d.c., this is
easy; the voltage is constant at some measurable value. But a.c. is constantly
changing, and yet it still powers a load. Mathematically, the amplitude of a sine
wave is the value of that sine wave at its peak. This is the maximum value, positive
or negative, that it can attain. However, when we speak of an a.c. power system, it
is more useful to refer to the effective voltage or current. This is the rating that
would cause the same amount of work to be done (the same effect) as the same
value of d.c. voltage or current would cause. For a sine wave, the effective voltage
of the a.c. power system is 0.707 times the peak voltage (Vp). Thus, when we say
that the a.c. line voltage in the US is 120 volts, we are referring to the voltage
amplitude, but we are describing the effective voltage, not the peak voltage of
nearly 170 volts. The effective voltage is also known as the root mean square (rms)
voltage.

Reading comprehension

Ex.1. Continue the following definitions.
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One cycle is ...

Frequency identifies ...

The periodic time is ...

The reciprocal of frequency is ...

The ideal wave shape is ...

Half-cycle is ...

Mathematically, the amplitude of a sine wave is ...
Effective voltage or current would cause ...

PNANRE DD —

Ex.2. Write the questions to the following answers.

Lo ?
A dc power source.
20 ?
Because they repeat endlessly in a succession of identical cycles.
3
It is commonly measured in cycles per second.
4 ?
In a complete cycle.
S ?

It is 0.707 times the peak voltage.

Ex.3. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. Period is the interval of time needed for a signal to be repeated.

2. The output voltage from any source of d.c. electricity does not change over
time.

3. Periodic time or the period is the parameter directly proportional to
frequency.

4. Voltage or current can have only two waveforms or wave shapes: sinusoidal
and parabolic.

5. The time scale on the wave form of a voltage or current is usually
represented in minutes or seconds.

6. The rms value is the effective value of a varying voltage or current. It is the
equivalent steady dc value which gives the same effect.
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Vocabulary
Ex.1. Match the verbs (1-12) from the text with the suitable nouns and
noun phrases (a-1). Learn these collocations by heart and compose your
own sentences with some of them.

1 attain a | the reaction

2 | change b | output voltage

3 complete ¢ | aconstant voltage

4 | describe d | constant over time

5 develop e | in a succession

6 | distinguish f | polarity

7 | form g | the same value

8 | output h | from geometrical degree
9 | recur i a sine wave

10 | refer j a value

11 | remain k | effective voltage

12 | repeat 1 | to the voltage amplitude

Ex.2. Match the words in bold in the text to their synonyms in the box.
Use some words from the box in the correct form to fill in the gaps in the
following sentences.

reach, increase of, stay, vary, worn out, need, concerning, connected with

1. Some kinds of loads ... d.c. to power them.

2. Since the range of the output signal is always limited, it will eventually ... a
minimum or maximum when the measured property exceeds the limits.

3. Noise is a random deviation of the signal that ... in time.

4. Sensors ... measuring very small changes must have very high sensitivities.

5. In most cases, a microsensor reaches a significant ... speed and sensitivity
compared with macroscopic approaches.

6. This fault may be due to the ... brushes.

Ex.3. Select the word from the three alternatives which is most similar in
the meaning to the words as they are used in the text.
1. battery (para.l)
a) a group of many things of the same kind
b) an object that provides a supply of electricity for smth
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¢) anobject that provides heat for homes
2. develop (para.l)
a) grow into a larger state
b) use land by building on it
¢) produce smth
3. properties (para.3)
a) the things that someone owns
b) something suitable, correct for the situation
¢) quality or power that belongs naturally to smth
4. decay (para.4)
a) natural chemical change that causes the slow destruction of smth
b) change from success to a state of being poor
¢) decrease in value of smth
5. elapsing (para.6)
a) passing
b) stretching material
c) smth that can be easily changed
6. plotted (para.7)
a) smth set in the connected events as a base for a story
b) planned against sb
¢) drawn to show figures
7. powers (para.8)
a) moves powerfully and quickly
b) energy that can be used to make a machine work
c) supplies power to a vehicle or machine

Ex.4. What do the pronouns in italics in these sentences refer to?

1. One of the most important properties of any regular waveform identifies the
number of complete cycles it goes through in a fixed period of time. (para.5)

2. The ideal aimed at is that of the sine wave. (para.7)

3. ..they are called electrical degrees, in order to distinguish them from
geometrical degrees. (para.7)

4. Mathematically, the amplitude of a sine wave is the value of that sine wave
at its peak. (para.8)

5. This is the maximum value, positive or negative, that i can attain. (para.8)
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Information transfer
Understanding diagrams

Diagrams play an important role in understanding different concepts used in
electrical engineering. It is sometimes difficult to explain and understand technical
notions and processes without the use of visual aids. Electricians and engineers
draw, for instance, circuit diagrams to help them design the actual circuits. Circuit
diagrams are used to show how all the components are connected together to make
a circuit. If we compare diagrams with real circuits, we will see that they are very
similar and diagrams are a big help for engineers.

Ex.1. Match the statements (1-5) with the diagrams (A-E) below. Add you own
comments to each diagram.
1. Varying d.c. from a power supply without smoothing, not suitable for
electronics.
2. Thisis a.c. from a power supply. This shape is called a sine wave.
3. This triangular signal is a.c. because it changes between positive (+) and
negative (-).
4. This is steady d.c. from a battery or regulated power supply, it is ideal for
electronic circuits.
5. Smooth d.c. from a smoothed power supply, suitable for some electronics.
A
current
or +
voltage

0

IVANVAS

current
or
voltage

0

VAV
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current
or +
voltage

0

time

current

or +
voltage

0

time

current
or +
voltage

0

fime

Ex.2. Describe the following diagrams (1-4) below. Give as much information
about them as you can answering the questions:

1. How would you call each diagram?

2. What voltage properties are described in diagrams 1 and 2? Give the
definitions of properties using the information in the diagrams.

3. What components are depicted in diagrams 3 and 4? What is the function of
each component? What is the difference between diagram 3 and 4? What circuits
can these diagrams represent?
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Language focus
Adverbs
Place of adverbs in a sentence

e Usually: verbs + adverbs, but adverbs + adjectives, other adverbs and
participles.
He speaks softly.
She is amazingly beautiful.
He drove very fast.
Computers are extremely used nowadays.
e Adverbs of manner go before the main verb, after the auxiliary or at the end
of the sentence.
She easily passed the exam.
We are eagerly waiting for his letter.
He acted foolishly.
e Adverbs of degree go before an adjective, an adverb or a main verb, but
after an auxiliary.
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This is totally unacceptable.
They arrived rather early.
We absolutely love her sense of humour.
I don’t quite understand what you mean.
e Adverbs of frequency go after auxiliary and the verb to be, but before the
main verb.
He is always ready to help.
Sam often complains about his salary.
e Adverbs of place and time usually go at the end of the sentence.
There is a café nearby.
I’ll meet you tomorrow.
Some one-syllable adverbs of time such as soon, now and then, go before the main
verb, but after the auxiliary or the verb to be.
She then told him what had happened.
He will soon inform us about his decision.
We can put an adverb at the beginning of a sentence if we want to emphasize it.
Slowly, he closed the door behind him.
Yesterday, I met the President.

Order of adverbs in a sentence

When there are two or more adverbs in the same sentence, they usually come in
the following order: manner — place — time.
The baby slept quietly in his cot all night long.
If there is a verb of movement, such as go, come, leave in the sentence, then
the adverbs come in the following order: place — manner — time.
He came to work by bus this morning.

Ex.1. Put the adverbs in brackets in the correct place in the sentences.
One of the most famous fashion designers of the 20-th century was Gianni Versace.
1. At the age of eighteen, Versace began working for his mother and learned
the skills of dressmaking and design. (quickly)
2. He enjoyed designing coloured clothes. (brightly)
3. He worked throughout his career. (very hard)
4. By 1982, he was famous and had won the first of many awards. (incredibly)
5. His clothes were popular with famous musicians, such as Elton John and
George Michael. (extremely)
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6. He was asked to design costumes for ballets, shows and concerts.
(frequently)

7. He was respected by other fashion designers. (greatly)

8. Versace died in 1997, at the age of fifty. (sadly)

Ex.2. Form the adverbs from adjectives in brackets and put them in the
correct place in the sentences.

1. The simplest type of transformer consists of two coils of wire, insulated from
one another. (electrical)

2. Transformers are classified according to their uses. (frequent)

3. Audio transformers are designed to operate over a wide range of frequencies
with a flat response. (near)

4. We use a.c. electricity to power our television, lights and computers.
(common)

5. Some kinds of loads require d.c. to power them and others can operate on
either a.c. or d.c. (easy)

6. Direct current power is fed through a center tap which is connected to a
transformer. (essential)

Ex.3. Find the adverbs in the text and comment on their type and place in the
sentence.

Reading and Speaking
Before you read
Discuss the questions below.
1. What is a phase?
2. Compare the phases which current passes through with the phases of the
moon. Use the prompts in the brackets (new moon, full moon, waning moon).
Reading

Ex.1. Read the title and the 1* paragraph of the text. Think of 5 questions you
would like to find the answers to after reading the text.

Phase and Phase Difference
1. During the interval of time necessary for a current to pass through one
complete cycle, it passes through various phases starting from zero, rising up to
maximum, and dying down again to zero. In fact it has a different phase for each
different interval of time. In the a.c. case, however, this comprises only half a cycle,
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for the whole series of values are then repeated in the opposite (negative) direction.
Other electrical quantities, such as voltage, power, etc, in addition to current go
through various phases from 0° to 360°; indeed all quantities which vary in a
periodic manner do so.

2. When two voltages or two currents are considered together, however, or when
a voltage and current are considered simultaneously, the frequency being the same,
they may not pass through the same phase at the same instant of time. For example,
two currents may be such that, although their frequency may be the same, their
phase at a particular instant of time may be different. One may pass through its
maximum value at the instant when the other has a zero value or some other value
not its maximum value; the two currents are then said to have a phase difference.
Phase difference is the difference, expressed in electrical degrees or time, between
two waves having the same frequency and referenced to the same point in time. If
one current has its maximum value at the same time that the other is zero, the two
currents are said to be in quadrature; they have a phase difference of 90°. Phase
difference, because it is constant in a circuit where steady conditions obtain, is
much more important in a.c. work than the actual phase which varies from instant to
instant.

3. If we imagine the graphical depiction of the phase difference then it is
measured by the distance between the points where the two graphs cross the base
line in the same direction. This distance is measured in electrical degrees, the scale
being obtained by considering the distance corresponding to one complete cycle as
360°. The current that is ahead in phase is said to lead the other current, while this
current is said to lag behind the first current. Similarly, when considering two
voltages, one is said to lead and the other to lag. Again, a voltage may lead the
current that it produces, the current lagging behind the voltage.

Reading comprehension
Ex.2. Match short summaries (A-E) with paragraph (1- 3) in the text. There
are two summaries you don’t need.
How to get single phase from three phases.
Different phase in each different period of time.
Various phases at a particular moment of time and phase difference.
The difference between single-phase current and three-phase current.
One leads, the other lags.

MmO

Ex.3. Read the text and answer the following questions.
1. What phases does the ac pass through?
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2. Do voltage and current pass through the same phase when considering
simultaneously?

3. What is phase difference?

4. Do we take frequency into consideration when speaking about phase
difference?

5. Why is phase difference much more important in a.c. work than the actual
phase?

6. What units is phase difference measured in?

7.  What does it mean: one current leads the other current, while this current
lags behind the first current?

Speaking

Ex.1. Read the situation.
Imagine that two athletes are running around a race track at the same speed
and direction but they started at different positions on the track.

Discuss the questions using the prompts in the box.

1. Can we say that a phase difference is analogous to these two athletes?
Why?/Why not?

2. Is it important that the speed and direction of movement are equal?

3. What happened if they were at different speeds?

4. What are different speeds analogous to in this example?

5. What is time difference analogous to in this example?

pass a point at different instants in time; time difference is a constant; the phase
difference is undefined and would only reflect different starting positions; does
not exist.

Ex.2. Prove that time zones are also analogous to phase differences.
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UNIT 12. INDUCTANCE

Overview
= Reading and Vocabulary: Unit of Inductance.
=  Language focus: Word Formation. Noun-forming suffixes. Compound
nouns.
= Reading and Speaking: Types and Importance of Inductance.
=  Writing : A report on the theme “Inductance”.

Reading and Vocabulary
Before you read

Discuss the questions below.
1. What are the sources of magnetic field? Are they of natural origin? Discuss
the answers in groups.
2. How well are you aware of such physical phenomenon as inductance?
Explain the point of this phenomenon.
Reading
Scan the text and find out if your answers in Before you read are correct.

Unit of Inductance

When a current flows through a conductor it sets up a magnetic field in the
neighbourhood of the conductor. This is negligible in its effects in a number of
cases, but there are also many cases where this magnetic field exerts a profound
effect upon the circuit. [ 1 ] If the current is steady, the magnetic flux is constant
and produces no effect upon the circuit, but if the current changes then the strength
of the magnetic field also changes. If the current increases, the total number of lines
of magnetic flux is increased, so that the total number of flux-linkages is also
increased. It is, however, a fundamental law that whenever the number of flux-
linkages changes, an e.m.f. is induced in the circuit linked with the flux [ 2 ].

Unit of Inductance. The unit of inductance is the henry, and a circuit is said to
possess an inductance of 1 henry if 1 volt is induced when the current changes at
the rate of 1 ampere per second. [ 3 ]. This induced e.m.f. always acts in such a
direction as to oppose the change of current in the circuit, and also the magnetic
flux linked with it. [ 4 ] Examples of this effect are found in the field circuit of an
ordinary generator or motor, the field circuit being highly inductive. When switched
into circuit the current does not immediately rise to its full value, but grows
relatively slowly. [ 5 ].
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Reading comprehension
Ex.1. Five sentences have been removed from the text. Choose from the
sentences (A-F) the one which fits each gap (1-5) in the text. There is one
sentence you shouldn’t use.

A. The symbol for inductance is L, so that a circuit possesses an inductance of
L henries if L volts are induced due to a rate of change of current of 1 ampere per
second.

B. This e.m.f. is proportional to the rate of change of linkages, and one volt is
induced when the linkages change at the rate of 1 Weber per second.

C. When the switch is opened, the current tends to continue as evinced by the
spark at the opening contacts.

D. The magnetic field created by the current is represented by lines of magnetic
flux, these lines consisting of closed loops which are interlinked with the electric
circuit, which is itself necessarily a closed circuit.

E. Flux linkages cause a great number of changes of the magnetic field.

F. Thus, if the current is rising, inductance tends to oppose its growth, and if the
current is falling inductance tends to oppose its decay.

Ex.2. Read the statements and mark them true (T) or false (F). Give the true
statements.

1. The magnetic field set up by a current flow through a conductor is
unimportant to have an effect upon the circuit.

2. Lines of magnetic flux consisting of open loops are isolated from the electric
circuit.

3. The magnetic flux is constant provided that the current is pulsating.

4. The e.m.f. is induced in the circuit connected with the flux where the
number of linkages changes.

5. The induced e.m.f. is unidirectional with the current in the circuit.

6. When the circuit is energized, the current grows rather slowly.

Ex.3. Choose the correct answer to complete these sentences.
1. When the switch is closed the current tends...
a) to continue b) to pulsate ¢) to alternate
2. The induced e.m.f. always acts in such a direction as ... the change of
current in the circuit.
a) to provide b) to support
3. If'the current is falling, inductance tends to oppose...
a) its decay b) its faint
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¢) to oppose

¢) its flourishing

4. The e.m.f. is proportional to ... of change of linkages.
a) the turn b) the rate ¢) the direction

5. If'the current changes, then the strength of ... also changes.
a) the magnetic field  b) the molecular field c) the geomagnetic
field

6. The magnetic field created by the current is represented by the lines of ...

a) free stream b) magnetic flux c) jet flow
Vocabulary
Ex.1. Match the words (1-5) from the text with their definitions (a-e).

1 | conductor a | aregion of space, surrounding a moving charge (e.g. in
a conductor)

2 | linkage b | the product of the area of a surface and the average
normal component of the magnetic induction over that
surface.

3 | loop ¢ | smth that allows electricity or heat to travel along it or
through it

4 | magnetic field d | closed circuit

5 | magnetic flux e | a system of links or connections

Ex.2. For each item 1-5, complete the second sentence, so that it has a similar
meaning to the first sentence. Use one word from the box each time in the
correct form.

oppose, set up, exert, interlinked, evince

1. The magnetic field profoundly affects the circuit.
The circuit the magnetic field.
2. A current flowing through a conductor establishes a magnetic field.
A magnetic field a current.
3. Closed loops are connected with the electric circuit.
The electric circuit closed loops .
4. The spark indicates that the current tends to continue.
the current tends to continue.
5. The induced emf always acts in such a direction as to prevent the change
of current.
The change of current
emf .

the induced
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Ex.3. Match the beginnings of the sentences (1-4) with their endings (a-d).

Ex.1. Form the nouns from the following verbs and use them to fill in the gaps

Ex.4. Fill in the correct prepositions, then make sentences using the completed
phrases.

Ealh el N e

up, upon, through, in, by, to, at, with

to flow ... a conductor
to be proportional ...
to produce an effect ...
to be interlinked ...

Language focus

5. ... the rate of

6. to be negligible ...

7. to be represented ...

8. toset ... a magnetic field

Word Formation
Noun-forming suffixes

The experimental

... (1), based on the

1| A spark at the opening | a| means potential difference in the passages below.

2| Inductance b| is a synonym to a word combination «power circuit»

3| Emf c| can be explained as the property of an electric circuit convert, compute, rely, agree, dissipate, measure, verify
4| A field circuit d| occurs like a flash of light caused by electricity

... (2) of the radiator and case

temperatures is aimed to determine the degree of ... (3) of the thermal computation

and to know the power dissipated by each one of the transistors of the converter.
The ... (4) was first operated as to deliver a nominal power and then the

temperatures of the cases and of a radiator point close to each of the case were

measured. This allowed us to establish that the power ..

. (5) of the transistors

during switching was 3.8 and 3.9 W respectively. The results of the thermal ... (6)
are in good ... (7) with the experiment.

Ex.2. Form the nouns from the following words and use them to fill in the gaps

in the passages below.

different, apply, characterize, divide, frequent, expect

Noun — forming suffixes

Suffix Principal meaning Examples

verb +
- tion process, state, the action name revolution
- ion production
- ation formation
verb +
- ment state, the result of the action adjustment
verb +
-er doer of the action driver
verb +
-al action of doing something removal
adjective +
- ancy (-ance) abstract notions, actions, processes, resistance
- ency (-ence) quality of constancy
adjective +

- ness condition of, or degree of being something | rapidness
adjective + reliability
- ity state, quality purity
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An a.c. motor is particularly well suited for constant-speed ... (1). Its speed is
determined by the ... (2) of the a.c. voltage applied to the motor terminals. An a.c.
motor can be made with various speeds ... (3) but only within certain limits. There
is abig ... (4) between a.c. motors in sizes, shapes, and ratings depending on types
of jobs. There is the ... (5) of a.c. motors into series, synchronous, and inductive

motors. The life ..

. (6) of an a.c. motor insulation system decreases rapidly if its

operating temperature exceeds recommended temperatures.

Ex.3. Each of these verbs has a related noun ending in -er or -or which refers to
an instrument or component. Complete the line of nouns. Translate them. You

have met these nouns in this and earlier units.

Example: to record — a recorder

1. oscillate;
transmit;
transform;
charge;
rectify;

nobk v

6. process;
7. amplify;
8. collect;
9. detect;
10. tune;
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11. protect;
12. convert;
13. break;
14. receive;
15. translate.



Ex.4. Study the verb and two related nouns below. One noun is used for a

component, the other is an abstract noun used for a property. For example,
amplify amplifier amplification

Fill in the gaps in the table.

Verb Noun (component) Noun (property)
Absorb
Attenuate Attenuator
Communication
Conduct Conductivity
Generation
Inductor
Modulate Modulation
Reflect Reflector
Resist
Revolver
Rotor

Compound nouns

1. Where's the bride- ... ?

a) to-be ¢) in-law
b) woman d) to-marry
2. Has he got a valid driving ... ?
a) card C) permission
b) allowance d) licence
3. I'must fit a burglar ... to my house.
a) alarm ¢) warning
b) bell d) stop
4. The government was accused of a cover- ... .
a) on c) screen
b) up d) over
5. He was killed in an air ... .
a) strafe c) raid
b) attack d) bombing
6. The ship was hit by a ... missile.
a) sea c) controlled

b) directed

7. The association has issued a new ... .

a) announcement

d) guided

¢) bulletin

A compound noun is a noun that is made up of two or more words. They are
mainly formed using the following combinations of words:

Noun + | Noun toothpaste

Adjective + | Noun blackboard, monthly ticket,
Verb + | Noun swimming pool
Preposition | + | Noun underground

Noun + | Verb haircut

Noun + | Preposition | hanger on

The two parts may be written in a number of ways:
1. they can be joined together: bed + room = bedroom;
2. they can be joined using a hyphen: check-in;
3. they can appear as two separate words: full moon.

Ex.5. Choose the correct answer for each question. Say how the compound
noun is formed in each case. Pay attention how each compound noun is spelt.
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b) statement d) brief
8. The estate ... in the High Street is selling my house.

a) shop c) dealer

b) merchant d) agent
9. He's had a nervous ... , I'm afraid.

a) collapse c) break

b) breakdown d) attack

Ex.6. Study these examples of compound nouns: a signal generator = equipment
for generating signals; a cassette player = equipment for playing cassettes; a battery
tester = equipment for testing batteries.

What do we call equipment for ...

playing CDs? 7. amplifying (the) power (of a signal)?
receiving radio (signals)? 8. sensing vibration?

charging batteries? 9. scanning (the human) body (for disease)?
filtering (out) noise? 10. for transmitting energy?

synthesizing speech? 11. rectifying current?

cleaning cassette heads? 12. suppressing signals?
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Ex.7. Shorten the following phrases using compound nouns as in the example:
a room for stores — a storeroom

a tape for measuring up to 300 cms

size of cables

reduction in cost

two periods of three months

plugs with 3 pins

two steel boxes for the tools

SUnhALh =

Ex.8. In text A find the examples of compound words, explain the ways of
their formation.

Reading and Speaking

Before you read
1. Think of the answers to the following questions.
a) What do types of inductance depend on?
b) How are they characterized?
¢) Why is inductance important?
Discuss your answers with a partner.
2. Scan the text and find out if your answers to the questions in 1 are right.

Reading

Types and importance of inductance

[ 1] When inductance is due to flux linking with the same circuit that carries
the current, it is called self-inductance, in order to distinguish it from inductance
due to flux linking with the circuit due to current in a neighbouring circuit, which is
called mutual inductance. In the latter case, two circuits are said to possess mutual
inductance if a change of current in one circuit causes an e.m.f. to be induced in the
other circuit.

[ 2] Two circuits are said to possess a mutual inductance of L henries if L volts
are induced in one circuit due to a rate of change of current of 1 ampere per second
in the other circuit. The circuit in which the current is changing is called the
primary circuit, while the circuit in which the e.m.f. is induced is called the
secondary circuit. When two circuits possess mutual inductance, either circuit can
be employed as the primary, the value of the mutual inductance being the same, no
matter which circuit is the primary and which is the secondary.
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[ 3 ] Inductance is a property of a circuit, just as is resistance, and is therefore
possessed by d.c. as well as a.c, circuits. In d.c. circuits, however, its effects are not
apparent when the current is steady, and are only noticeable when the current is
started or stopped, or when it changes in value. The reason for this is that the
induced e.m.f. resulting from inductance is due to the rate at which the current, and
therefore the flux, is changing. If the current does not change, there is no induced
e.m.f. In a.c. circuits, on the other hand, the current is always changing, and
therefore the e.m.f. of self-induction is always present. This modifies the value of
the current and has far-reaching effects.

Reading comprehension

Ex.1. Now read the text more carefully and choose the most appropriate
heading from the list A-D for each paragraph (1 — 3) of the text. There is one
extra heading which you do not need to use.
A. The change of current in the circuit.
B. Importance of inductance in a.c. circuit.
C. Mutual inductance.
D. Primary and secondary circuits.
Ex.2. Answer these questions.
What is called self — inductance?
What is mutual inductance?
What kind of circuit is called the primary circuit?
Which circuit is called the secondary circuit?
Which type circuit possesses inductance?
What does the induced emf depend on?
What type of inductance is always present in a.c. circuits?

Nk W=

Ex.3. What do the words in bold refer to in the text?
1. in order to distinguish it from inductance...
2. in the latter case...
3. either its effects are not apparent...
4. when it changes in value...
5. The reason for this is...
6. This modifies the value...

Speaking
Ex.1. Reading between the lines. Answer the following questions.
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a) What circuit property is inductance?

b) What does the author mean when he states that the emf of self-inductance
modifies the value of the current and has far — reaching effects?

¢) Which effects does he imply?

Ex.2. Group work. Distinguish between
a) mutual and self-inductance.

b) primary and secondary circuits.

Ex.3*. Search for the extra information on a unit of inductance: who
introduced it, why and when.

Writing*
Write a report on the theme “Inductance”.
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UNIT 13. IRON LOSS

Overview
= Reading and Vocabulary: Hysteresis.
=  Language focus: Word Formation. Verb-forming suffixes. Conversion.
= Reading and Speaking: Eddy current loss.
= Writing: An article on the dissipation of energy.

Reading and Vocabulary
Before you read

In groups, discuss the questions below.

1. From the title of the text, try to guess what sort of information you are going
to learn.

2. What does the term “hysteresis” mean?

Reading 5

Hysteresis
When a specimen of iron is carried round a
magnetic cycle, a certain dissipation of energy
takes place. To build up a magnetic field requires

the expenditure of a certain amount of energy, and " P
this energy is not all returned when the magnetic

field is destroyed, if iron is the medium. [ 1 ] If the

iron be now magnetized in the reverse direction, /

the same process is repeated, with the result that 5

when the iron is brought back to its initial state of
magnetization, an amount of energy has been
expended in taking the iron round its magnetic
cycle. [ 2 ] This effect of the dissipation of energy,
due to the lagging of the flux behind the magnetizing force, is called hysteresis, and
the closed curve shown in Fig.1 is called a hysteresis loop. [ 3 ]

It can be proved that the energy dissipated in taking the iron round a magnetic
cycle is proportional to the area of the hysteresis loop, so that it is desirable to
employ iron having a narrow hysteresis loop. [ 4 ] This energy wasted per second
constitutes a loss, measured in watts, and is known as the hysteresis loss. [ 5 ] This
is usually expressed by saying that the hysteresis loss is proportional to B* where x

Fig.1. Hysteresis Loop

force in ampere-turns per cm
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B — flux density; H — magnetizing



has a value approximately equal to 1.6 at moderate flux densities, but which may
reach a value as high as 4 for extremely high flux densities.

Reading comprehension

Ex.1. Five sentences have been removed from the text. Choose from the
sentences (A-F) the one which fits each gap (1-5) in the text. There is one
sentence you shouldn’t use.

A. If the current is rising, inductance tends to oppose it.

B. In addition to being proportional to the frequency, it also depends, in a
somewhat complicated manner, upon the maximum flux density attained.

C. This lost energy is dissipated in the iron in the form of heat.

D. The relation between the various values of B and H (in both positive and
negative directions) is shown in Fig.1.

E. It should be noted that as the value of H is raised and lowered, the curve
progresses in the direction indicated by the arrows.

F. When subjected to alternating magnetization, the loop is traversed once for
every cycle of the current, and so the energy wasted per second is proportional to
the frequency.

Ex.2. Decide whether these statements are true or false.
1. The energy is spread in a specimen of iron when the current is rising.
2. The lost energy turns into heat.
3. The iron is carried round the closed loop.
4. Some amount of energy can be received in taking the iron round its
magnetic cycle.
5. The effect of dissipation of energy is induced by the lagging of the flux.
6. The amount of the dissipated energy is influenced by the type of the
current.

Ex.3. Read questions 1-7 below to make sure you understand what kind of
information in the text each question is asking for. For each question, choose
the best answer, A, B, C.
1. A certain dissipation of energy occurs
A. when a specimen of iron rotates round a magnetic cycle.
B. when the contacts are open.
C. when the phase difference takes place.
2. A certain amount of energy is required
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A. to turn a coil.
B. to produce a spark.
C. to build up a magnetic field.
3. When the iron is magnetized again in the reverse direction to its initial state,
A. the core pivots between the poles of magnetic field.
B. the process is repeated and the iron turns round its magnetic cycle.
C. a sinusoidal emf is induced.
4. The energy lost in the iron should be
A. directly proportional to the area of the hysteresis loop.
B. inversely proportional to the area of the hysteresis loop.
C. proportional to the frequency squared.
5. The hysteresis loss depends
A. on the direction of a curve progress.
B. on the armature resistivity.
C. on the maximum flux density.
6. The effect of energy dissipation is due to the fact the flux is
A. progressing behind the magnetizing force.
B. accelerating.
C. suppressed.
Vocabulary

Ex.1. Find the words in the text that mean:

magnetic induction

the action of spending or using energy

the act of wasting energy

to move or develop more slowly than others

a delay in magnetic induction

the fact of no longer having smth, e.g. energy wasted in a circuit

Mmoo o

Ex.2. Fill in the spaces in these sentences with suitable prepositions. The
sentences are similar to some in the text.
i.  The hysteresis loop is shown ... the figure.
ii.  The energy has been wasted ... taking the iron ... its magnetic cycle.
iii.  The iron was subjected ... alternating magnetization.
iv.  The form of the curve is very dependent ... maximum and minimum values.

-132-



Ex.3. Match the adjectives and nouns from the text that go together.

1 | certain a | curve

2 | closed b | value

3 | complicated c | energy

4 | high d | state

5 | initial e | cycle

6 | lost f | manner
7 | magnetic g | amount
8 | maximum h | direction
9 | reverse i | density

Language focus

Word Formation. Verb-forming suffixes

Suffix Principal meaning Examples
adjective + | to make something have a particular
20 - ate quality activate
€ . adjective + | to affect something in a particular
:é' E - ify way, or become something solidify
&5 adjective + | to make
5 ” -en harden
> adjective, to make
noun + centralize
- ize/ - ise

Ex.1. Answer the questions using the verbs corresponding to the words in bold,
like this:

Have they made their house more modern? — That’s right, they modernized it
last year.

1. Do you need much purer solution? — Yes, we’ll have to ... it.

2. Your plan of doing the job is too complicated. — I'm sure it’s possible to ...
it. (make it simple).

3. Do you want a shorter desk? — You are right, I want you to ... it by 10 cm.

4. Measurement noise can be one reason to make the settling band wider. — So,
we must ... it considerably to provide a meaningful measure.
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5. The sensor should have a digital output for this application. — That is, we
should ... the output signal.

6. There is a sensitivity error, but the sensor is still linear. — So, we can ... the
signal.

Ex.2. Form the verbs from these nouns and adjectives by changing the spelling
or by using the suffix "-en".

1. blood 4. strength 7. deep

2. proof 5. width 8. wide

3. fright 6. length 9. deaf
Conversion

Conversion is the process of forming a new word in a different part of speech
without changing its form, without adding any derivative elements so that the
basic form of the original and the basic form of the derived words are the same.
It is one of the most important ways of word-formation in present English.

The most frequent types of conversion are the following:

e from noun to verb. This type seems especially important as conversion is
considered to be the main method of English verb-formation. For instance :
water - to water, air — to air, cause — to cause;

e from verb to noun, for instance: to fall out — fall out; to drop — a drop,
must — a must, to blow — a blow;

o from adjective to noun and to verb, for instance: empty — to empty.

The words formed with the help of conversion are translated into Russian
depending on their function in the sentence. The context can also help translate
these words correctly. Study two sentences:

1 — The investigations of the problem showed that his approach to it was
misleading.

2 — They usually approach problems from many sides.

In the 1*' sentence the word approach is a noun and in the 2" sentence — a
verb, so these sentences should be translated in the following way:

1 — V3yuenue mpoOyieMBl IOKa3ano, YTO €ro 100Xo0 K €€ M3YYEeHHUIO ObLI
HernpaBwiIbHBIM; and 2 — OHM 00BIYHO paccMaTPHBAIOT MPOOJIEMbI BCECTOPOHHE.

Ex.3. Define what part of speech the words in bold are. Translate the sentences.
1. a) A setis defined as any collection of things related for any reason.
b) I always weigh and reason everything carefully.
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2. a) This length is six times as long as the first one.
d) Five times nine equals forty five.
e) However many times the experiment is repeated, the final
velocity is always the same.
3. a) The main concern of an engineer is the rate at which work is
being done.
b) The articles concern the contribution of the Russian mathematicians
to the theory of probability.
4. a) One of the most recent results was the creation of a new discipline,
mathematical logic.
b) Such a process results in dramatic changes in the end product.

Ex.4. Use the words from the box in pairs of the sentences. Define what part of speech
these words should be. Translate the sentences.

|am0unt, cry, rest, can, increase, complete, bottle, attempt

1.a) An ... was made to perform the operation.
b) From this, we may ... to deduce all other theorems by purely
logical argument.
2.a) A science is more than a large ... of information on some subject.
b) These to refusal from a deeper understanding of the
phenomenon.
3.a) Physicists suppose the medium in which light waves propagate to be
at ...
b) These statements ... on some suppositions.
4.a) The ... description of these phenomena gave rise to many new ideas
in mathematics.
b) To ... the system of numbers, mathematicians had to introduce
irrational numbers.
5.a) My grandmother ... the juice and ... the pickles.
b) My grandmother put the juice in ... and the picklesin ... .
6. a) Sometimes one just needs a good ... .
b) The baby ... all night.
7. We need ... productivity to see ... in profits.

Ex.5.Read the text, look at the words in bold and say:
e what suffixes are used to form them,
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e which of them are antonyms and synonyms,
e what words are compound ones,
e what words can be converted into another part of speech.

A resistor is a circuit element designed to insert resistance in the circuit. A
resistor may be of low value or of extremely high value.

Resistors in electronic circuits are made in a variety of sizes and shapes.
They are generally classed as fixed, adjustable or variable depending upon
their construction and use. Resistors required to carry a comparatively high
current and dissipate high power are usually of the wire-wound ceramic type.

An adjustable resistor is usually of the wire-wound type with a metal collar
which may be moved along the resistance wire to vary the value of the
resistance placed in the circuit. In order to change the resistance, the contact
band must be loosened and moved to the desired position and then tightened
so that it will not slip.

Ex.6. Complete the table with the words related to those which are given.

Noun verb
Result

measure

indicate
Dissipation

cycle
Direction

expand
Loss

express
Iron

Reading and Speaking
Before you read
Discuss the following questions.
1) What types of energy loss in the circuit do you know?
2) Why do they occur?
3) What does the term “eddy current” mean:
a) a whirling movement of water;
b) an electric current induced by an alternating magnetic field.
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Eddy current loss

Another loss occurring in iron subjected to alternating magnetization is the eddy
current loss. In addition to being ferromagnetic, iron is also an electric conductor.
When the flux density changes, e.m.f.'s are therefore induced in the iron itself, and
if these e.m.f.'s act upon closed electric paths, electric currents are produced. These
currents in the iron are called eddy currents, and constitute a source of loss of
energy, since the eddy paths have definite resistance, although difficult to calculate,
and when a current flows through a resistance a loss of energy occurs, this being
converted into heat.

The dissipation of energy due to this cause continues so long as the eddy
currents flow, and therefore constitutes a loss of power, which is measured in watts.
This power is proportional to the square of the current, which is proportional to the
eddy e.m.f. This, in turn, is proportional to the maximum flux density, and so the
eddy current loss is proportional to B> Again, the induced eddy e.m.f, is
proportional to the rate of change of flux, and this is proportional to the frequency,
so that the loss is also proportional to f° 2,

The eddy current loss is therefore proportional to B, as compared with fB* in
the case of the hysteresis loss.

Eddy currents may also occur in neighbouring masses of iron, and even in
neighbouring conductors or conducting materials other than iron.

Reading comprehension

Ex.1. Decide whether these statements are true or false.

1. Invariable magnetization can cause the eddy current loss.
E.m.f is induced in the iron when the flux density is steady.
Eddy currents are produced by e.m.f.’s.

When the current flow stops, loss of energy occurs.
A loss of energy is measured in watts.
Frequency and alternating flux are independent of one another.

AN e N

Ex.2. Choose the correct answer to complete these sentences.
1. Eddy currents occur in
a) a winding b) an iron
2. The dissipation of energy constitutes
a) a loss of power b) a loss of heat
3. The power loss is proportional to the square of ...

-137-

c¢) aload

c) a loss of rate

a) maximum flux density b) frequency
4. The eddy paths have ...

a) definite resistance b) balanced value ¢) a wave form
5. Electric currents are produced because emf’s act upon ...

a) graphers b) load resistances c) closed electric paths.

¢) current

Ex.3. Complete the passage below by choosing a maximum of three words
from the text to fill the spaces.

Alternating magnetization causes ...... in iron. Then emf’s induced in it produce
electric currents which are called ...... . These currents ...... and ...... of energy.
This, in turn, constitutes ...... proportional to the square of the current.

Ex.4. What do the words in bold in the following sentences or phrases refer to
in the text?

a) These emf’s act upon closed electric paths.

b) .. to this cause continues so long as eddy currents flow.

¢) This power is proportional to the square of the current.

d) This, in turn, is proportional to the square of the maximum flux density.

Speaking
Ex.1. In groups, discuss the following.
a) the subject of the text as a whole;
b) the purpose of each paragraph.
You may use the verbs: describe, give, illustrate, introduce.

Ex.2*. Prepare a presentation: “Hysteresis and eddy current losses”.
Focus on the source, occurrence, measurement, whether there is something in

common between these two phenomena, compare them.

Writing*
Ex.1. Write the article on the dissipation of energy.
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UNIT 14. HEATING EFFECT OF AN ELECTRIC CURRENT

Overview
= Reading and Vocabulary: Heating effect of an electric current.
= Information transfer: Describing diagrams.
= Language focus: Describing component parts. Linking words expressing
positive addition.
= Reading and Speaking: What is heat?

Reading and Vocabulary

Reading
Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.
Heating effect of an electric current

The production of heat is perhaps the most familiar among the principal effects
of an electric current, either because of its development in the filaments of the
electric lamps or, may be, because of the possible danger from overloaded wires.

As you know, of course, a metal wire carrying a current will almost always be
at a higher temperature than the temperature of that very wire unless it carries any
current. [ 1] Thus, the current can be detected by the heat developed provided it
flows along the wire.

The reader is certain to remember that the heat produced per second depends
both upon the resistance of the conductor and upon the amount of current carried
through it. As a matter of fact, if some current flew along a thin wire and then the
same amount of current were sent through a thicker one, a different amount of heat
would be developed in both wires. When the current is sent through the wire which
is too thin to carry it freely, then more electric energy will be converted into heat
than in the case of a thick wire conducting a small current.

Let us suppose now that a small current is flowing along a thick metal
conductor. [ 2 ] If, however, our conductor were very thin while the current were
large, the amount of generated heat would be much greater than that produced in
the thick wire. In fact, one could easily feel it. Thus, we see that the thinner the
wire, the greater the developed heat. [ 3 ]

Needless to say, such heat is greatly desirable at times but at other times we
must remove or, at least, decrease it as it represents a waste of useful energy. In
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case heat is developed in a transmission line, a generator or a motor, it is but a
waste of electric energy and overheating is most undesirable and even dangerous. It
is this waste that is generally called “heat loss” for it serves no useful purposes and
does decrease efficiency. Nevertheless, one should not forget that the heat
developed in the electric circuit is of great practical importance for heating, lighting
and other purposes. Owing to it, we are provided with a large number of appliances,
such as: electric lamps, that light our homes, streets and factories, electrical heaters
that are widely used to meet industrial requirements, and a hundred and one other
necessary and irreplaceable things which have been serving mankind for so many
years.

In short, many of the invaluable electrical appliances without which life would
seem strange and impossible at present can be utilized only because they transform
electric energy into heat.

The production of heat by an electric current is called heating effect. One might
also name its light effect provided the heat in the conductor is great enough to make
it white-hot, so that it gives off light as well as heat. Take the filament of an electric
lamp as an example. [ 4 ] By the way, were we able to look inside a hot electric
iron, we should see that its wires were glowing too. A similar statement could be
applied as well to almost any electric heating device. All of them give off a little
light and a lot of heat.

Notes and comments

that very wire means the same wire.

... provided ... Here it means under condition, if

If our conductor were ... while the current were ... . Note the plural of the verb
“to be”. This is the rule for i~ second condition sentences.

to meet ... requirements means to fulfill satisfy requirements.

Reading comprehension

Ex.1.
A. On the contrary, the larger the wire, the more negligible is the heat
produced.

B. It means that an electric current passing along a wire will heat that wire
and may even cause it to become red-hot.

C. [Itis called power loss.

D. Under such conditions the only way to discover whether heat has been
developed is to make use of a sensitive thermometer because the heating is too
negligible to be detected by other means.

E. We know it to glow because of heat.
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Ex.2. Read the text and find the answers to these questions. Ex.3. Translate the word combinations (1-22) into Russian and (a-n) into
1. How can the current be detected? English using the expressions (1-22).

2. What are the principal effects of an electric current? 1. as a matter of fact 9. in case of 16. all over the world
3. Why does the current-carrying wire become red-hot? 2. infact 10. at times 17. with the aid of
4. What does the heat produced per second depend upon? 3. needless to say 11. in short 18. as far as
5. Why is the heat developed in a transmission line undesirable? 4. atleast 12. by means of 19. nevertheless
6. What do we call the heating effect of an electric current? 5. thanks to 13. owing to 20. as well as
7. When does the conductor become white-hot? 6. because of 14. in spite of 21. by the way
8. What happens inside any electric heating device? 7. asto 15. instead of 22. as well
8. sometimes
Ex.3. Work in pairs. Discuss the following problems.
1. Is it possible to a)  W3-3a BBLACISIEMOTO TeIuia
a) convert electric energy into heat? b) mpU MOMOIIM IEKTPUIECKOT0 HArpeBaTeILHOrO IpUdopa
b) obtain heat from the sun using radiant energy? c) Omaromaps XUMHUYECKOW peaKiuu
¢) look inside a hot electric iron? d) Bcmyyae yMEHBIICHHS KIIJ
2. Is it desirable sometimes to remove heat? Why /Why not? €)  4TO Kacaercs TeIJIOBOU IOTepH
3. Does heat decrease efficiency? Why /Why not? f)  mo kpaiineil Mepe, BHyTpH TaMIIOUKH
4. When is overheating most undesirable and even dangerous? g)  UWHOrJa 3TO XKeIaTelbHO
Vocabulary h)  kopoue rosops
Ex.1. Fill in the gaps with the words from the box. Q BO BECM MHPe
- - - - - j)  4TO KacaeTcsi HUTH HaKaja
overheating, efficiency, appliances, radiant, energy, give off, freely, consumers, K .
red-hot. heat l)) BMECTO MEXaHUYICCKOU SHEPTUN
— - : HECMOTPSI Ha Pa3HOCTh OTEHIIHAJIOB
;. IY)ofl; are farlnlha'r “Ilth effec(;[ of the current. M) MOCKOMBKY TEMIIEPATYDA YBETHIHBACTCS
. 1 ! erent € ectrlga ... are used. n)  HACKOJBKO MHE H3BECTHO.
3. ... 1is most undesirable and even dangerous.
4. He?at loss. decreases ... . . Ex.4. Match the correct preposition from the box with the verbs from the text.
5. Itis possible to convert electric ... into heat. Learn the collocations by heart. Use them in your own sentences.
6.  We can obtain heat from the sun by employing ... energy. | through, along, per, with, upon, into, in |
7. The great current flowing through a conductor may cause it to become ... 1. flow...
8. Al heating deVic.es ... alittle light and a lot of heat. 2. produced ... second
9. A thick wire carries current more ... than a thin one. 3. depend...
10. Electrical ... transform electric energy into heat. 4. cary... ,
Ex.2. Read the words, define the meaning of the prefixes, translate them. 5. send ... the wire
. . . 6. convert ...
1. irreplaceable 5. invaluable 8. outstanding
. . 7. develop ...
2. supernatural 6. discharge 9. semiconductor .
o . ) 8. provide smb ... smth
3. overloaded 7. indirectly 10. impossible
. 9. transform smth ... heat
4. reaction
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Information transfer
Describing diagrams

In electrical engineering, information can be conveyed not only in texts, but
also in diagrams so it is necessary to combine information from these sources of
information. Two kinds of diagram are often used in electronics.

aerial
AF amp P;)r‘r)lv;r
volume
detector control

-5V,

Q

1C,
LS,
Q
oV

-— E H—/ Y —
“—~—  detector AF amplifier volume power amp  speaker
tuned i control
circuit Fig. 2
Although electronic devices may look complicated, they are made up of
common basic units (building blocks) connected together. The function of each of
these units and the path of the signals between them can be shown in a block
diagram. In Fig.1 you can see, for example, the block diagram of a simple radio. A
block diagram shows not only what components are used but you can understand
the function of each unit. This is known as a system approach to electronics. For
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example, in Fig.1 the tuner selects the required signal, the detector then separates
off the audio part of the signal, and the AF amplifier (amp) amplifies it.

The connections and values of the components inside these basic units can be
shown in a circuit diagram using standard electronic symbols. Fig.2 shows the
circuit diagram for the simple radio.

Ex.1. Answer the questions below using the information given above and the
diagrams.

1. What are two types of diagrams mentioned in the passage above? What is the
difference between them?

2. What do we call the approach to electronics which focuses on the function of
units?

3. The diagram of which device is given in Fig. 1 and 2?

4. What blocks does it consists of?

5. How are the blocks connected?

6. What is the function of each block?

7. What does a tuner do?

8. What is the function of a detector?

Language focus
Describing component parts

The following verbs can be used to break down a piece of equipment into its
component parts. Study how these verbs are used.

consists of
comprises

A iscomposed of B and C
is made up of

B

C

Looking at Fig.1 above (in Information transfer) we can say:
The radio consists of / is composed of / is made up of / comprises a tuner, a
detector, and an AF amplifier (these are the parts of the radio).

Using the verb comprise, we can also start our description with the blocks:
A tuner, a detector, and an AF amplifier comprise the radio.
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contains
A includes

X and Y

The radio contains a tuner and a detector. It also includes an AF amplifier (a tuner,
a detector and an AF amplifier are inside the radio).
Speaking about connections, we can use to be connected, to be linked.

Ex.1. Read the passage below and pay attention how we can describe the
components of the items.

The volume control consists of a ten-microfarad electrolytic capacitor connected
in series with a five-kilohm potentiometer (pot). The positive terminal of the
capacitor is connected to the output of the AF amplifier and the wiper of the pot is
connected to the power amp. The third terminal of the pot is connected to the zero
voltage supply rail, which is earthed. The power amp includes two-transistor
amplifier. AF amplifier contains the resistive potential divider R,-R;. The detector
does not contain a coil.

Ex.2. Use the above mentioned verbs in correct form to complete the
descriptions of:

1) Electric commutators.

They typically ... of a set of copper contacts which are fixed around the
circumference of the rotating part of the machine. Commutators also ... a set of
spring-loaded carbon brushes fixed to the stationary part of the machine that
complete the electrical circuit from the rotor's windings to the outside of the
machine.

2) Fixed resistors.

Some resistors are cylindrical. They ... the actual resistive material in the centre
(composition resistors, now obsolete) or on the surface of the cylinder (film
resistors). They also ... a conducting metal lead projecting along the axis of the
cylinder at each end.

3) Capacitors.

A capacitor is ... of two electrodes, or plates, each of which stores an opposite
charge. A capacitor also ... an insulator or dielectric to separate these two
conductive plates.
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Ex.3. Choose any electrical devices from the box (or think of your own
example) and write your own description of them. Where possible, draw a
diagram to illustrate the breakdown into components.

transformer, a carbon resistor, a lamp circuit, a relay, a filament bulb, a rectifier,
a smoothing circuit, a power supply

Linking words expressing positive addition

You can introduce a related comment or additional piece of information using
one of these words:
and, both...and, too, besides (this/that), moreover, what is more, in addition to,
also, as well as, furthermore.

Note the following:

o furthermore and moreover are formal, used to introduce information that
adds to what has previously been said. They are used, as a rule, at the beginning of
a sentence and are separated by commas.

Local people would like a new road. Moreover, there are economic reasons
to build it.

e also is less formal, adds a reason or idea. It can be used at the beginning or
within a sentence.

You can stay at our house. Also, I can check the plane times for you. Or: |
can also check the plane time for you.

e besides (this/that) is more informal and used to add a reason. It can be used
at the beginning of a sentence and it is separated by a comma.

June isn’t a good month to go there. Besides, I want to finish my exams
first.

e oo is used at the end of a sentence or clause.

Ex.4. Translate the following sentences paying attention to both, both ... and.

1. Both Lomonosov and Rihman were great scientists; both of them studied
atmospheric electricity.

2. Both these devices were constructed in our country.

3. Electricity is used both in industry and in everyday life.

4. Both nuclear power and solar energy will be widely used in future.

5. Both chemical energy and mechanical energy can be transformed into
electricity.

Ex.S. Fill in the gaps with the words from the box.
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moreover, also, as well, in addition to, besides, what is more, furthermore,
and, as well as
1. As a matter of fact, since no current can flow unless there is a voltage
source, we ... refer to these sources as current sources.

2. ... the voltage source, we need to have wires ... other components to build
an electric circuit.

3. ... the frequency dependent components, real-life resistors contains a noise
source.

4. For this reason, the voltage between both polarities of the secondary battery
reduces. ...., the voltage between both ends of the capacitor increases.

5. The current only flows from the positive terminal, through the resistor, and
into the negative terminal of the battery. ..., the current does not change as a
function of time.

6. If the quality of the power supply is in question, it's advisable to also use a
universal surge protector ... the voltage converter.

7. We provide comprehensive solutions to meet our clients’ needs for effective
and reliable electrical supply for their clients and for their own production
process.... .

8. In this case we recommend you test the assembly at two different voltages
and ... you’ll have to create two separate test programs.

Reading and Speaking
Reading
What is heat?

What makes one thing hot and another cold? What do the terms “hot” and
“cold” really mean?

Scientists are known to have worked for a long time to find an answer to the last
question. They decided at last that the manifestation of heat was caused by a
weightless substance of liquid called “caloric” which flew from a hot body to a cold
one. However, experience showed that certain heat effects could not be explained
by the above theory, namely: the development of heat owing to friction as well as
the temperature changes during the compression or expansion of a gas. M.V.
Lomonosov was the first to state that heat phenomena were due to molecular
motion. His statement proved to be correct years after his death.

At present, we know heat to be a form of energy. Besides, we are quite familiar
with the fact that all substances are made of little particles called molecules. These
are so minute that a single drop of water, for example, contains millions of them.
Although a drop of water left on the table may seem to be at rest, every of its
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molecules is really moving about, colliding with other molecules, pushing them,
and changing direction. Of course, while one molecule is travelling, all the other
millions of molecules in the drop of water are doing the same thing.

What process takes place when we place a kettle full of cold water on the fire, in
other words, when we want to heat water? The molecules begin to move much
faster then, so that every time there is a collision, they jump away from each other
much farther than they did before. As a result, the drop of water becomes larger,
that is to say, it expands. In scientific language this property is called expansion.

The faster molecular movement makes the water first warm and then hot. On
taking the kettle from the fire, we expect the molecules to slow down, and indeed
the water begins to get cold. When the tea is said to be “hot”, it really means that its
molecules are travelling very fast. On the contrary, they are moving more slowly,
when the tea is cold.

Heat and temperature are closely connected. To show that similar quantities of
heat may produce different effects in different substances is not difficult at all.
Placing a needle on the fire at the same time as a kettle of cold water, we find that
the needle is red-hot before there is any marked difference in the water temperature.

One must say here that a red-hot needle receives far less heat than a kettle full of
boiling water but its temperature is nevertheless much higher. But if we place a red-
hot needle in the boiling water, although the latter is certain to possess far more heat
than the former, the needle gives up heat to the water and not vice versa. When two
bodies at different temperatures are brought into contact, we expect the warmer
body to get cold while the colder one will be warmed. In this case, heat is said to
flow from one body to the other by conduction.

As for expansion caused by heating, it is useless and even dangerous in some
cases while in others one cannot do without it. For example, to measure temperature
we use a thermometer, that is the instrument based on the expansion of bodies when
heated.

Ex.1. Read the statements and mark them true (T) or false (F). Give the true
statements.
1. All heat effects can be explained by the movement of a weightless substance
of liquid called “caloric”.
2. Heat phenomena are caused by molecular motion.
Heat is a form of mechanical energy.
Heat is the example of thermal energy.
Water expands when we boil it.
The faster molecules move, the hotter water becomes.

SN kAW
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7. Heat conduction is the flow of thermal energy through a substance from a
higher- to a lower-temperature region.
8. Expansion caused by heating is always useless and even dangerous.

Ex.2. Translate the following questions and answer them.

1. Yro Takoe Terio?

2. Tlowemy Jrou MPeIIIoNaraiy, 9To TEII0 — 3TO HEBECOMOE BELIECTBO?
Morunu 11 Jr011 HaOMI01aTh HEKOTOPEIE TEIIOBbIE 3P deKThI?
4. UYro npoucxomut d6maroaaps TPEHHIO U CKATHIO?
5. Kakwue TemoBble sBICHUs yCTaHOBHI JIOMOHOCOB?
6. U3 ygero cocrour BemecTso?
7.
8.
9.

had

Kak Ha3pIBaroTCS MenpYaiilline YacTHIbI BelecTBa?
UTto npoucxoauT, Korja Tejo HarpeBaercs?
Kakoii nprbop ncnons3yercs Uit u3MEpEHHst TeMIIepaTypbi?

Ex.3. Complete these notes from the text to make a short summary of the text.

The statement that heat phenomena are ... can be easily proved.

All substances are made of .... which ... all the time.

When we place a kettle full of cold water on the fire, the molecules...

The faster molecular movement causes the water ... and, on the contrary, when
the molecules move more slowly, water..

Similar quantities of heat may produce... in different substances. To show that
we can...

If we place a red-hot needle in the boiling water...

This is called ... which is one of the three basic methods of heat transfer.

Heat causes expansion which is...

*Speaking

Ex.1. Work in groups. Speak on how different types of energy can be
converted into heat energy. Use the ideas from the boxes below and think of
your own examples.

Types of energy:

mechanical, electrical, chemical, light from the sun, energy from friction
Actions:

bounce a ball; use electrical stove elements, toasters, hair dryers, light bulbs;
eat food; sun's rays warm the earth's surface; rub your hands; sharpen a
pencil; make a skid mark with your bike; use the brakes on your car
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UNIT 15. ELECTRIC CIRCUIT

Overview
= Reading and Vocabulary: Electric circuit.
= Language focus: Present Forms. Expressing cause and effect.
= Reading and Speaking: Battery charger.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Electric circuit

The electric circuit is the subject to be dealt with in the present text. But what
does the above term really mean? We know the circuit to be a complete path which
carries the current from the source of supply to the load and then carries it again
from the load back to the source.

The purpose of the electrical source is to produce the necessary electromotive
force required for the flow of current through the circuit.

The path along which the electrons travel must be complete otherwise no
electric power can be supplied from the source to the load. Thus we close the circuit
when we switch on our electric lamp. If the circuit is broken or, as we generally say
“opened” anywhere, [ 1 ]. Hence, we break the circuit when we switch off our
electrical devices.

Generally speaking, the current may pass through solid conductors, liquids,
gases, vacuum, or any combination of these. It may flow in turn over transmission
lines from the power stations through transformers, cables and switches, through
lamps, heaters, series circuits, parallel circuits and short circuits.

To understand the difference between series, parallel and short circuit
connections is not difficult at all. When electrical devices are connected so that the
current flows from one device to another, [ 2 ]. Under such conditions the current
flow is the same in all parts of the circuit, as there is only a single path along which
it may flow. The electrical bell circuit is considered to be a typical example of a
series circuit.

The parallel circuit provides two or more paths for the passage of current. The
circuit is divided in such a way that part of the current flows through one path, and
part through another. The lamps in your room and your house [ 3 ].

-150-



Now we will turn our attention to the short circuit [ 4 ]. The short circuit is
produced when the current is allowed to return to the source of supply without
control and without doing the work that we want it to do. The short circuit often
results from cable fault or wire fault. Under certain conditions, the short may
cause fire because the current flows where it was not supposed to flow. If the
current flow is too great a fuse is to be used as a safety device to stop the current
flow.

The fuse must be placed in every circuit where there is a danger of overloading
the line. Then all the current to be sent will pass through the fuse.

When a short circuit or an overload causes more current to flow than the
carrying capacity of the wire, the wire becomes hot and sets fire to the insulation. If

Battery of Ammeter the flow of current is greater than the
4 cells carrying capacity of the fuse, the fuse

\U melts and opens the circuit.
Variable resistance A simple electric circuit is

s or rheostat illustrated in the picture on the left. In
'l'z Voltmet this figure a 4-cell battery has been
- oltmeter used, the switch being in an open

Current position. If the switch is in closed

position, the current will flow around
the circuit in the direction shown by
the arrow.

- Switch

direction
o ——

A simple electric circuit

Notes and comments
... the subject to be dealt with ... . Note the use of infinitive and the passive
voice. To deal here means to work with, to consider.
to carry the current means to let current flow.
to set fire means to ignite.
Reading comprehension

Ex.1.
A. are generally connected in parallel.
B. the current is known to stop everywhere.
C. sometimes called “the short”.
D. they are said to be connected in series.
E. the input voltage is absent.

Ex.2. Read the text and find the answers to these questions.
a. What is the subject of discussion in the text?
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What is an electric circuit?

What is the function of an electric source?

What does the term “closed circuit” mean?

Why does the current flow when the circuit is closed?

How can we prevent current from flowing through the circuit?
What kinds of circuits do you know?

What do we mean by the term “short circuit™?

What does a short circuit often result from?

What safety device is used in the circuit when the current is too great?
What do you call a fuse?

. How can current cause fire?

m. When does a wire become hot and set fire to the insulation?

mETITER e e T

Ex.3. Read the statements and mark them true (T) or false (F). Give true
statements.

1. If the circuit is shorted, the current is known to stop everywhere.

2. If one and the same current flows through all elements, they are said to be
connected in series.

3. The short circuit is produced when the switch is closed.

4. A fuse protects a circuit of overloading.

5. Ifthe fuse melts, it opens the circuit.

6. Inside a battery current flows from the positive terminal to negative one.

Vocabulary

Ex.1. Match the words in bold (1-9) in the text with their synonyms (a-l). There
are 3 synonyms you shouldn’t use. Pay attention what meaning the words (1-9)
have in the text.

1. source of supply 4. switch on 7. allow
2. produce 5. connect 8. result from
3. travel 6. provide 9. cause

a) pass through e) power supply unit i) create, make

b) link, join f) journey j) purpose
c) let, permit ) offer, supply k) turn on
d) lead to, result in h) caused by 1) affect

Ex.2. Fill in the words from the box below.
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supply, complete, electric, short, conditions, battery, position, arrow, fire,
safety

1. ... path 6. under certain ...

2. source of ... 7. switch in a closed ...

3. ... circuit 8. direction shown by the...
4. 4-cell ... 9. fuseisa ... devise

5.... lamp 10. great current sets...

Ex.3. Match the words from the text with their definitions. Use the words
in the sentences below.

1| carrying a | a defect in a circuit or wiring caused by imperfect
capacity connections, poor insulation, grounding, or shorting

2 | danger b | material that prevents current from escaping or entering
where it is not wanted, used esp. to separate conductors

3 | device ¢ | amount of power used by electrical and electronic
equipment; object of power delivery in circuit

4| fault d | the direction or line along which something travels or
moves

5| fuse e | the maximum amount of electrical current which a cable

can carry before sustaining deterioration

thin metal in the form of a thread usually covered in
plastic, used to take electricity from one place to another

7 | load g | any electronic or electromechanical machine or
component from a transistor to a disk drive

6 | insulation | f

8 | path h | a safety device that protects electric circuits from the
effects of excessive electric currents
9 | wire i hazard, troublesome situation

1. The current ... is limited both through the thermal properties of the materials
used for the contacts and connections and the insulation elements.

2. The company makes ... to measure the motor speed.

3. These materials are frequently used as fiberglass, mineral wool,
cellulose, foam. Asbestos is no longer used because airborne particles may cause
lung disease.

4. This tester can be used to locate where an underground cable ... lies.

5. A ... commonly consists of a current-conducting strip of easily fusible metal;
whenever the circuit is made to carry a current larger than that for which it is
intended, the strip melts to interrupt it.
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6. For convenience, the different ... are numbered in order of decreasing size,
the number being known as the gauge, the higher the gauge the smaller the
diameter.

Ex.4. Match the verbs (1-9) with the prepositions in the box.
with, for, from, in, between, to, along, through

1. deal ... 4. provide smth ...smb 7. pass ...
2. difference ... 5. divide ... 8. set fire ...
3. travel ... 6. turn attention ... 9. result ...

Ex.5. Study the collocations of the verb flow with different prepositions.
Learn them by heart. Study how they are used in the text. Give your own

sentences with this verb.

T~

x \A
|
along the path

through cables

over transmission
lines

Language focus
Present Forms

Study the following table.
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Present Simple Present Present Perfect Present Perfect Ex.1. Match the sentences with the meaning of the tense used in each of them.
Continuous Continuous

permanent temporary recently actions started 1| Electronic motor drives fall into one of | a | fixed arrangements in the near
situations or situations completed actions | in the past and two categories: AC and DC. future
states Designers of new | Siemens continuing up to 2| We use robots on the production line | b | recently completed action
Siemens new conversion Components have | the present for routine assembly jobs.
drive system equipment are just issued a new He has been 3| They always offer a 24-hour technical | c¢ | actions started in the past and
offers great demanding new catalogue for studying device back-up service. continuing up to the present
precision at diode operating thermistors. modeling for 5 4| There have been too many unplanned | d | emphasis on number
reasonable price. characteristics. years. shutdowns over the past few months.
repeated/habitual | actions actions which past actions of 5| What’s happened? Is there a problem? - | e | permanent truth
actions (with happening at or | happened at an certain duration I think the gears have seized up.
frequency around the unstated past having visible 6| We have already done a stock check | f | pastactions of certain duration
adverbs) moment of time and are results or effects three times this month. having visible results or effects
A circuit often speaking connected with in the present in the present
requires a power In the case we are | the present They have been 7| The building work is starting in week | g | repeated/habitual actions
supply that considering now, | The company has carrying out this 23,
provides negative | the average introduced the new | complicated test 8| They have been using IGBT technology | h | actions happened at an unstated

as well as positive

current remains

type of isolation

all morning.

voltage. unchanged. transformer.

permanent truths | fixed personal emphasis on

or laws of nature | arrangements in | experiences/ duration

Water freezes at the near future changes which (usually with

0°C. They are have happened for, since or how
publishing anew | She has graduated | long)
Designer’s from the depart- They have been
manual of ment of Electrical | studying ways of

discrete Schottky

Engineering of

splitting uranium

since 1990s.

past time

9| I am very tired. I’ve been trying to get

onto the Internet all morning.

—

permanent situations or states

diodes next Brighton atoms for almost
week. Polytechnic. 10 years.
timetables / emphasis on
reviews number
The paper presents She has published

a converter using
Zero current
switches.

two books on the
control of resonant
converters.

-155-

Ex.2. What tense form is mainly used in the text Electric circuit? Explain why

namely this tense form is used in the text.

Ex.3. Read the passage below. What tense are the verbs in bold used in?

Explain the usage of these tense forms.

Although the complexity of drive designs is increasing, quality is rising, as
well. Drives are also coming in smaller packages with each generation. The trend
is similar to that of the personal computer: more features, better performance, and
lower cost with successive generations. Unlike computers, however, the reliability
and ease of use of drives has dramatically improved. And also unlike computers,
today's typical drive doesn't spew gratuitous harmonics into your distribution
system nor does it affect your power factor. Drives are increasingly becoming
plug-and-play devices. As electronic power components improve in reliability and
decrease in size, the cost and size of drives will continue to decrease, and their
performance and ease of use will only get better.
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Ex.4. Fill in with Present Simple or Continuous.

1. ‘I(1) ... (phone) about the factory visit next Friday. What should I do when
1(2) ... (arrive)?’

‘Park in the visitors’ car park, it (3) ... (be) directly opposite the gatehouse.’

“Thank you, 1 (4) ... (look forward) to seeing you on Friday.’

2. ‘This (5)... (be) the main factory area. We (6) ... (walk) past the printing
machine now. It (7) ... (print ) in four colours at the moment.

‘What (8) ... (go) on over there?’

‘They (9) ... (set up) the machine for a new run.’

‘How long (10) ... that usually ...( happen)?’

‘It usually (11) ... (take) about twenty minutes.’

‘What (12) ... (happen) at the far end?’

‘That (13) ... (be) the packing line. The workers (14) ... (wrap and load) the
goods onto pallets ready for transportation.’

Ex.5. Put the verbs in brackets into Present Perfect or Present Perfect
Continuous.
1. ‘Someone (1)... (report) a fault on one of your copiers.’
“That’s right. It (2) ... (not work) properly for the last few days.’
2. Our usual supplier (3) ... (let) us down and I (4) ... (look) through your parts
catalogue all morning.
3. ‘What do you think of the new supplier?’
‘We (5) ... (not have) any problems so far. We (6) ... (call) them in three
times this month. We (7) ... (liaise) very closely with them since last summer.’
4. ‘How long (8) ... your company ... (be) in business?’
‘We (9) ... (manufacture) components for car production plants in Europe
for over 40 years.’

Ex.6. Form sentences using the words given below.

1. lift, the heavy, can, Electric, objects, crane.

2. finds, industry, energy, in, application, Electric, wide.

3. day, use, every, Do, devices, you, electrical?

4. to a significant, since 2006, oil consumption, Renewable, have, decline in, in
the United States, biofuels, contributed.

5. doesn’t, very much, in London, He, lives, he, like it, but.

6. been, in the garden? How long, working, she, has
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Ex.7. Put all the possible questions to the following sentences.
1. The UK currently generates about 0.8 per cent of its electricity from
hydroelectric power stations — most of which are found in the Scottish Highlands.
2. My best friend and I have known each other for over fifteen years.

Expressing cause and effect
Study the following sentences:
1. Insulation breakdown causes short circuits.
2. When a short circuit causes more current to flow than the carrying capacity
of the wire, the wire becomes hot.
3. Current flows through the filament causing the bulb to light.

A. These sentences contain a cause and an effect. When a cause and an effect
both are noun phrases we can link them as follows (as in sentence 1 above):

cause > effect
causes
Insulation breakdown  results in short circuits.
produces
leads to

is the cause of
gives rise to
We can also put the effect first:

effect < cause
are caused by

result from

arise from

are the effect of

are the result of

are the consequence of
are due to

Short circuits insulation breakdown.

When a cause has several effects or when an effect has a number of possible
causes, we put can or may before the causative expression.
Worn brushes may / can cause sparking.
Instead of the cause / effect / result / consequence of, we can write one cause /
effect / result / consequence of.
A worn commutator is one cause of sparking.
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B. Another way to connect a cause and an effect is to use the following
structures (as in sentences 2 and 3):
cause smth / smb to do smth; make smth/smb do smth or
causing smth / smb to do smth; making smth/smb do smth

Ex.8. Find the sentences expressing a cause and an effect in the text ‘Electric
circuit’.

Ex.9. Match causes (1-5) and effects (a-e). Link them using expressions in Part
A. Write 2 sentences for each example, one with the cause first, the other with
the effect first.

eddy currents

excessive heat

faulty soldering

faulty earth connections
exceeding the motor rating

a) bad joints

b) breakdown of the motor

c¢) power losses in transformers
d) damage to semiconductor

e) serious accidents

Nk v -

Ex.10. Items (1-7) can be causes or effects of items (a-g). Match the pairs.
Write sentences to show the relationship between these pairs.

For example: mains frequency interference — hum. Mains frequency
interference results in hum.
. distortion a) interference on radios

. noise generated within components
. overheating a transistor

b) too high a recording level
¢) the tape rubbing against the head

. dirty heads d) scratches on records
. a build-up of oxide on the head e) hiss
. jumping f) damage

N NN B WN =

. unwanted signals g) poor recordings

*Ex.11. Describe this cause and effect chains.

overrunning | [ excessive insulation short blown
> — — . .
a motor heat breakdown circuits fuses

Ex.12. Fill in the gaps with the verbs cause and make in the correct form.

1. The wind turbine works in the following way. The wind blows on the blades
and ... them rotate.

2. This ... the shaft to rotate at a speed of about 30 — 60 rpm.
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3. There are two shafts — a low-speed and a high-speed. The first shaft is
attached to a large gear, the second one is attached to a small gear. The large gear
... the small gear turn and the small gear ... the high-speed shaft to rotate.

Ex.13. Match causes (1-5) and effects (a-e). Link them using the structures in
Part B (causing to do and making do).

1. The current rises sharply. a) The heating system is turned off.

2. The current passes through the water. b) The water breaks down into hydrogen

3. The current flows through the and oxygen.

conductor. ¢) Electrons are emitted.

4. The thermostat contacts open at 20°C. d) The circuit-breaker opens.

5. The cathode is heated. e) A magnetic field is set up round the
conductor

Reading and Speaking
Before you start
Discuss the questions below.
1. What is a battery charger?
2. Why is it necessary to charge the battery?
3. What properties should a battery charger have?

Reading
Battery charger

The power to drive an electronic circuit is normally provided by an AC mains
power supply but batteries are often used for portable equipment. Secondary cells
can be recharged to their original voltage and can therefore be used many times
over.

Recharging is done using a battery charger which consists of a mains power
supply with a DC output slightly larger than the required battery EMF. A current is
driven through the battery in the opposite direction to its normal output current. The
block diagram of a battery charger is shown in Fig. 1 below.

AC mains trans- recti- smoothing stabilizing stabilized
. > > . . - . . >
input former fier circuit circuit DC output
Fig. 1

The first stage consists of a transformer which steps down the voltage of the AC
mains. The charger is switched on and off by a double-pole switch connected in
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series with the mains input. A neon lamp, connected across the primary of the
transformer, shows when the charger is on. A fuse is connected in the live side of
the supply to protect the transformer.

The second stage is a bridge rectifier which converts an AC voltage into a DC
voltage. This can be made from discrete components but more usually consists of
four diodes contained in one package. It is mounted on an aluminium heatsink to
keep the diodes from overheating.

The third stage is a smoothing circuit. It removes the fluctuations in the DC
output of the rectifier. It consists of a large electrolytic capacitor connected in
parallel with the rectifier.

The final stage is a stabilizing circuit consisting of a transistor biased by two
resistors and a Zener diode. This prevents the output from changing when the load
varies. NiCad batteries have such a small internal resistance that the charger must
produce a constant current output.

constant
f current
H output
| control
AC : neon
mains : lamp
P
~—
——
1
Fig. 2

I I v
Ex.1. Answer the questions using the information from the text and the
block diagram of a battery charger.
1. When do we use battery chargers?
What blocks does a battery charger consist of?
What is the function of each block?
What can a bridge rectifier be made from?
What does a smoothing circuit consist of?
What does a stabilizing circuit consist of?
Why does a charger produce a constant current output?

Nk WD

-161-

Ex.2. Study the circuit diagram of a battery charger in Fig.2. Match the names
of the components (1-13) with their functions (a-m) given below.
Component/Unit:

1. transformer 8. stabilizing circuit

double-pole switch 9. diode
neon lamp 10. electrolytic capacitor
fuse 11. transistor

12. resistor
13. Zener diode

bridge rectifier

aluminium heatsink

. smoothing circuit

Function in a battery charger:
a) steps down the AC mains voltage

b) restricts current flow mainly to one direction

c) prevents the output from changing when the load varies
d) stores charge temporarily

e) keeps the diodes from overheating

f) controls current flow

g) shows when the charger is on

h) removes the fluctuations in the DC output of the rectifier
i) resists the flow of current in an electronic circuit.

j)  protects the transformer

k) maintains an almost constant voltage

1) converts an AC voltage into a DC voltage

m) switches the charger on and off

e

Ex.3. Using the information from the text and the circuit diagram answer the
question:
How are the following components connected in the circuit and why are they

connected in such a way?

a) double-pole switch

b) neon lamp

c) fuse

d) electrolytic capacitor

e) transistor
f) resistors
g) Zener diode

*Speaking
Ex.1. Find in the textbooks or draw yourself block diagrams or circuit
diagrams of some simple devices and describe them. Ask each other as many
questions as you can concerning the names, functions, connections, mounting
of the components in the diagrams.
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UNIT 16. MAGNETISM

Overview
= Reading and Vocabulary: Magnetism.
= Information transfer: Understanding and describing graphs.
= Language focus: Present Forms (continuation).
= Reading and Speaking: Magnetic materials.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Magnetism

1. In studying the electric current, we observe the following relation between
magnetism and the electric current: magnetism is produced by the current and on
the other hand the current is produced from magnetism.

Magnetism is mentioned in the oldest writings of man. [ 1 ] However, nobody
knew who discovered magnetism and where and when the discovery was made. Of
course, people could not help repeating the stories that they had heard from their
fathers who, in their turn, heard them from their own fathers and so on.

2. One story tells us of a man called Magnus whose iron staff was pulled to a
stone and held there. He had great difficulty in pulling his staff away. Magnus
carried the stone away with him in order to demonstrate its attracting ability to his
friends. [ 2 ]. According to another story, a great mountain by the sea possessed so
much magnetism that all passing ships were destroyed because all their iron parts
fell out. They were pulled out because of the magnetic force of that mountain. The
earliest practical application of magnetism was connected with the use of a simple
compass consisting of one small magnet pointing north and south.

3. A great step forward in the scientific study of magnetism was made by
Gilbert, the well-known English physicist (1540-1603). He carried out various
important experiments on electricity and magnetism and wrote a book where he put
together all that was known about magnetism. He proved that the earth itself was a
great magnet. Reference must be also made here to Galileo, the famous Italian
astronomer, physicist and mathematician. He took great interest in Gilbert’s
achievements and also studied the properties of magnetic materials. He
experimented with them trying to increase their attracting power. [ 3 ].
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4. At present, even a schoolboy is quite familiar with the fact that in magnetic
materials, such as iron and steel, the molecules themselves are minute magnets,
each of them having a north pole and a south pole. When iron and steel are
magnetized, the molecules arrange themselves in a new orderly way instead of the
disarrangement in which they neutralize each other. Dividing a bar magnet into two
parts, one finds that each of the two parts is a magnet having both a north pole and a
south pole. Thus, we obtain two magnets of a smaller size instead of having a single
one of a larger size. [ 4 ] We can magnetize an iron bar even if we place it near a
strong magnet, rubbing the magnet is not required for that process.

5. Not only iron bars can become magnetized. Physicists have discovered that
treatment of oversaturated solutions with a magnetic field changes the process of
crystal formation. The magnetic field orientates and rearranges the molecules of
water, so under the influence of a magnetic field water changes its basic physical
and chemical properties, namely density, surface tension and electric conductivity.
Salt solubility changes to an especially remarkable extent. These new properties
were used for practical purposes. For instance, magnetized water forms almost no
scales on boiler walls. Moreover, water retains its newly acquired qualities for a
few days even when it has been withdrawn from the magnetic field. The water
“remembers” the magnetic field.

Notes and comments

... people could not help repeating ... means people could not stop themselves
repeating this

... a mountain by the sea ... means close to the sea.

Reading comprehension

Ex.1.

A. One of his magnets, for example, could lift objects weighing 25 times its
own weight.

B. Dividing one of these two smaller magnets into two will give us the same
result.

C. This unfamiliar substance was called Magnus after its discoverer, this name
having come down to us as “Magnet”.

D. The simplest electromagnet is a coil carrying current.

E. Romans, for example, knew that an object looking like a small dark stone
had the property of attracting iron.

Ex.2. Read the text and answer which paragraph
1. describes the properties of magnetized water
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tells the legends behind the phenomenon of magnetism
is about changes in the structure of metals under the influence of magnets
says that magnetism has been known to people for centuries
describes changes taking place in magnetized water

6. proves that magnetism has always been the subject of scientific
investigations

7. mentions the relation between magnetism and the electric current

Nk W

Ex.3. Point out which of these sentences contains the information from the text
above.

1. Magnetism, along with electricity, belongs to a larger phenomenon,
electromagnetism, or the force generated by the passage of an electric current
through matter.

2. In magnetic materials the molecules themselves are minute magnets.

3. Many physicists experimented with magnetism trying to find practical
application of this interesting phenomenon.

4. A magnetic compass works because Earth itself is like a giant bar magnet.

5. The new properties of magnetized water were used for practical purposes.

6. The term magnetism is derived from Magnesia, the name of a region in Asia
Minor where lodestone, a naturally magnetic iron ore, was found in ancient times.

Ex.4. Translate the following questions into English and answer them.
1. CymecTByeT 1 CBA3b MEXKY JIEKTPHUECTBOM H MarHeTU3MOM?

3HaeTe JIM Bbl, KTO OTKPHUI MarHeTH3M?

Kro noxasan, 4ro Hama 3eMis ABiseTcs OOJIBIIUM MarHUTOM?

UYro BBI 3HaeTe 0 MarHeTuszme?

KakoBbI cBoOlicTBa Maraura?

Kro unTepecoBancs gocrmkenusmu ['mnsdepra?

Kakue MarHuTHBIE MaTepHabl Bbl 3HaeTe?

Kaxkue cBolicTBa MatepuanoB usyqan ["anuneit?

PNANR DD

Vocabulary
Ex.1. Study the derivatives of the words arrange and magnet which are used in
the text. Explain how they are formed, what parts of speech they are and what
their meanings are.
Arrange — disarrangement — rearrange.
Magnet — magnetic — magnetized — magnetism.
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Ex.2. Fill in the gaps with the derivatives. Find what derivatives of these words
are used in the text.

Verb Noun Adjective
experiment
demonstrative
electrify
saturation
dissolve soluble
variety
relate

Ex.3. Match the words (1-7) which are in bold in the text with their antonyms
(a-g). Use the antonyms to fill in the gaps in the sentences (1-6) below.

1 | minute a | decrease, diminish
2 | simple b | combine, connect
3 | various ¢ | huge, large

4 | put together d | complex

5 | pull away e | separate, take apart
6 | increase f | join, link, unite

7 | divide g | same

1. To do this experiment you will need 2 bowls. Fill one bowl with hot water
and another with the ... amount of cold water.

2. There is a ... network of roads round the city.

3. When the capacitor begins to discharge, its voltage ... .

4. Whenever you place two pieces of metal in water, and apply electricity, the
water ... into its basic molecules, Hydrogen and Oxygen (H20).

5. When ... your batteries in series you are doubling the voltage while
maintaining the same capacity rating (amp hours).

6. Because iron is a relatively good conductor, it cannot be used in a
transformer, as intense eddy currents would appear due to the magnetic field,
resulting in ... losses.

Ex.4. Fill in the words from the box below.

lift, compass, earth, attracting power, iron staff, iron bar, magnetism, rubbing,
coil, minute

1. ...is produced by the current.
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2. Magnus’ ... was pulled to a stone being a large magnet.

3. A simple ... consists of one small magnet pointing north and south.

4. Gilbert proved that the ... itself was a great magnet.

5. Galileo experimented with magnetic materials trying to increase their ... .
6. In magnetic materials, the molecules themselves are ... magnets.

7. On placing an unmagnetized ... near a strong magnet, we magnetize it.

8. TIron bar is magnetized by the strong magnet without ... it.

9. Galileo’s magnets could ... objects weighing 25 times their own weight.
10. The simplest electromagnet is a ... carrying current.

Information transfer

Understanding and describing graphs

Vocabulary describing growth and decline of different processes is one of the
most important areas for those studying electrical engineering. This vocabulary is
especially needed to accurately communicate the ups and downs of processes when
making a presentation using graphs and statistics.

Study the table of verbs and related nouns used to describe changes. The past
form of irregular verbs is given in brackets.

Direction | Verb Noun
Up peak

reach a peak

2o up (went up)
increase increase
rise (rose) rise
Down decline decline
decrease decrease
plummet
drop drop
fall (fell) fall
go down (went down)
Level level off

remain constant/stable
fluctuate

recover
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To describe a change more precisely the following adjectives and adverbs can
be used:

Adjectives: slight; gradual; steady; steep, sharp; sudden; fast.

Adverbs: slightly; gradually; steadily; steeply; sharply; suddenly; fast.

Prepositions used to describe changes.
Study two sentences: Old price of a cup of coffee — 60 p.
New price of a cup of coffee — 70 p.
We can express this change in price in the following ways:

Coffee price increased by 10 p, or: Coffee price increased to 70 p; or: There was a
price increase (or rise) of 10 p.

Ex.1. Read the description of the following graph. Pay attention to how the
verbs, nouns, adjectives and adverbs are used in the description.

Chicago Population 1830-2000

4000000

3500000

3000000
2500000

2000000 /
1500000 /

1000000 //
500000 j

0 v

1800 1850 1900 1950 2000 2050

population

year

From 1830 to 1950 the population of Chicago increased significantly. The
population peaked in 1950 at approximately 3.6 million people. Between 1950 and
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1990 the population decreased steadily. Between 1990 and 2000 there was a slight
increase back to approximately 2.9 million people.

Ex.2. Read the description of changes in sales of two products — AMAT and
BMAT - and build up a graph for each product on the axis of coordinates
below.

We launched AMAT product in 2002 and in the following three years sales
rose steadily to a peak of 550.000 in 2005. The following year it fell fast to
450.000. Then in 2007 it went up again to settle around 500.000. In 2008 it
remained constant at the same figure.

BMAT product was launched in 2004. Sales increased sharply in 2005 to reach
250.000 and then rose again by 200.000 in 2006 to reach 450.000. 2007 sales were
also good — the end of the year figure went up to 580.000. Then, in 2008 the sales
dropped slightly — they were down to 550.000.

600

500

400

300

200

100

0

2003 2004 2005 2006 2007 2008

Ex.3. Fill in the gaps with one of the verb from the box in the correct form.

peak; level off; plummet; increase/rise/go up; recover; fluctuate;
decrease/drop/fall/go down
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1. Sales ... to 30% 2. Profit ... at 40% 3. Sales ... at 60

last month. last year. million and then ...
L L L ™TTTTT Ll L) Ll v
Mar  Apr May Jan har Iay

5. In the last six
months, sales....

6. Things looked bad at the
beginning of the year, but
in March sales began to....

4. Sales of the new
product unfortunately
... in May.

Ex.4. Describe the graph on the left showing the

milli- sales of singles in the UK over a seven-year

ons period using the words from the table and
80 descriptions in previous exercises.

60

40

20

0 —+——— ———
1983 1986 1990

Language focus
Present Forms (continuation)
Ex.1. Choose the correct form of the verbs. Remember state verbs can’t be
used in Continuous forms.
1. Pete (has been knowing, has known) Jane for many years.
2. She says that she (has always loved, has always been loving) the theatre.
3. Shhhhh! Be quiet! The children (are sleeping, have been sleeping).
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4. Tt (is depending, depends) on what the weather (is being, is) like on the
weekend.

5. Pierre (has owned, has been owning) that car for over ten years.

6. Don't forget to take your umbrella. It (rains, is raining).

7. Susan (has wanted, has been wanting) to marry Harry ever since she first
saw him.

8. T am not sure what the word “serendipity” (is meaning, means).

9. I'm sorry I can't hear what you (say, are saying) because everybody (has
talked, is talking) so loudly.

10. He (seems, is seeming) nervous that’s why he can’t answer such a simple
question.

11. I (am believing, believe) that she was just silly when she said that. She
didn’t mean it.

12. Pete (has been belonging, has belonged) to the club for ten years.

13. I (am liking, like) pizza more than any other type of fast food.

14. Justin (has written, is writing currently) a book about his adventures in
Tibet.

Ex.2. Put the verbs in Present Simple or Present Continuous bearing in mind
these verbs can be state and dynamic.
1. have
a) She ... a bath every evening.
b) He ... a party next weekend.
¢) They ... (not) a car.
d) ... you ... a good time at the moment?
2. taste
a) My husband ...always ... the food while I'm cooking! It's very annoying.
b) This cake ... funny.
c) This coffee ... (not) right.
d) The chef ... the soup whether it is spicy or not.
3. see
a) They often ... a film on Fridays.
b) Luke ... the doctor now.
¢) I...(not) what you mean.
d) Ron and Mary ... each other now. They have been dating for two weeks.
4. think
a) What ... you ... about the war?
b) I...too much about my ex-boyfriend.
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c) I...thatI should look for a new job.
d) Right now they ... about buying a new car.
5. smell
a) Why ... you ... the soup?
b) The soup ... delicious.
¢) The roses ... lovely in your garden this summer.
6. feel
a) She ... his arm on her shoulder.
b) I... much better today.
¢) I... we should go home now.
7. look
a) What ... you ... at?
b) I... for my grammar book. Do you know where it is?
c) She ... great, he has lost some weight.
d) It... asif it might rain.

Ex.3. Fill in: has - have been in/to, has - have gone to.
1. ‘Where‘s Stevens? [ haven’t seen him for days.’
‘He (1) .... to America to design a new assembly line.’
‘How long (2) ... he ... America?’ - ‘Three days.’
2. ‘What about Milton and Knowles?’

‘They (3) ... to London. They (4) ... some car production plants in Europe
and now they are in London to discuss the question of manufacturing the
components for these plants.’

3. ‘Where is Mark? - ‘He (5) ... a travel agent’s to buy a ticket for the plane
and he hasn’t come back yet.’

Ex.4. Fill in: already, still, ever, since, just, nowadays, for.

1. The steel industry is ... one of the most important fields of application for
electric drives.

2. The steel process technology is evolving very quickly ....

3. T have been working as an electrical engineer at a steel plant ... about 10
years and the researchers of this plant have ... developed many entirely new
techniques ... then.

4. They have ... introduced the family of ultra-fast recovery diodes which offer
the best combination of diode operating characteristics which have been ...
developed.
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Ex.5. Compose Wh-questions using the prompts given below. Use the verbs in
the appropriate tense form and put the words in the correct word order.
1. How often / you / service / the pump?
2. Why /you / clean water / flush / through this particular pump / of every shift
/at the end /?
3. What gaskets / they / on this machine/ replace / yet ?
Which gauges / they / recalibrate / now?
Which / fail / mechanical and electronic components ?
How long /moving parts / he / lubricate / ?
When /you / this unit / usually / disconnect /?

Noanks

Ex.6. Fill in the gaps with the verbs in Present Simple or Present Continuous,
Present Perfect or Present Perfect Continuous.

1. “Who (1) ... (be) in charge of the construction project?’

‘We (2) ... (take on) a civil engineer on a temporary contract. In fact we (3)
... (have) a project meeting at 3 p.m. this afternoon to allocate responsibilities. Why
(4) ... you...(join) us?’

2. ‘How (5) ....things ... (g0)?’ - ‘Everything (6) ... (go) very well. We (7) ...
just ... (finish) laying the cabling and we (8)... (wait) for the safety inspector to
give us the go-ahead to continue.’

3. (9)°“..... (be) the new control system in operation?’

‘Not quite. The engineers (10) ... (test) it just now. They (11) ... (test) it for
three hours.’

‘(12) ....you ... ( train) all the operators on it?’

“Yes, we (13) ... (organize) two training sessions for the whole team this
week. The old and the new systems (14) ... (operate) in tandem since last week.’

Ex.7. Fill in the gaps with the verbs from the box in the correct tense form
(Present Simple or Present Continuous, Present Perfect or Present Perfect
Continuous).

consist, drive, flow, result, match, improve, operate, decrease

1. Slow down! You ... at the highest possible speed, you can cause an accident.

2. Cycling the pumps on and off for one hour ... in too high surges of electrical
current to start the motor and now the motor is out of order.

3. Our new cleaning unit ... of two tanks for solvents, a pump and a washing
unit.
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4. Electric generators ... steadily ... in reliability and ... in size for the last few
years.

5. Sewage usually ... through sewer pipes under the force of gravity to a wet
well location but today the pump is used so the sewage ... much quicker now.

6. The pump ... at the speed much higher its rated speed since the beginning of
this shift.

7. The pump operation is very effective now and the outflow ... the average
inflow so far.

Reading and Speaking
Magnetic materials

All materials have magnetic properties. These characteristic properties may be
divided into five groups: 1) diamagnetic; 2) paramagnetic; 3) ferromagnetic; 4)
antiferromagnetic; 5) ferrimagnetic.

Only ferromagnetic and ferrimagnetic materials have properties which are
useful in practical applications that’s why we will speak mainly about them.

Ferromagnetic properties are confined almost entirely to iron, nickel and cobalt
and their alloys. The only exceptions are some alloys of manganese and some of the
rare earth elements.

Ferrimagnetism is the magnetism of the mixed oxides of the ferromagnetic
elements. These are variously called ferrites and garnets. The basic ferrite is
magnetite, or Fe;O4, which can be written as FeO-Fe,0;. By substituting the FeO
with other divalent oxides, a wide range of compounds with useful properties can
be produced. The main advantage of these materials is that they have high electrical
resistivity which minimizes eddy currents when they are used at high frequencies.

The important parameters in magnetic materials can be defined as follows:

e permeability is the flux density B per unit of magnetic field H. It is usual and
more convenient to quote the value of relative permeability p,, which is B/uH.
Ferromagnetic and ferrimagnetic materials have moderate to high permeabilities.
The permeability varies with the applied magnetic field, rising to a maximum at the
knee of the B—H curve and reducing to a low value at very high fields. The two
important values are the initial permeability, which is the slope of the
magnetization curve at H =0, and the maximum permeability, corresponding to the
knee of the magnetization curve.

e saturation — when sufficient field is applied to a magnetic material it becomes
saturated. Any further increase in the field will not increase the magnetization and
any increase in the flux density will be due to the added field.
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e remanence, B, and coercivity, H_ are the points on the hysteresis loop at which
the field H is zero and the flux density B is zero, respectively. It is assumed that in
passing round this loop, the material has been saturated. If this is not the case, an
inner loop is traversed with lower values of remanence and coercivity.

These materials also exhibit magnetic hysteresis, where the intensity of
magnetization of the material varies according to whether the field is being
increased in a positive sense or decreased in a negative sense. When a
ferromagnetic material is magnetized in one direction, it will not relax back to zero
magnetization when the imposed magnetizing field is removed. It must be driven
back to zero by a field in the opposite direction. If an alternating magnetic field is
applied to the material, its magnetization will trace out a loop called a hysteresis
loop. When the magnetization is cycled continuously around a hysteresis loop, there
is an energy loss proportional to the area of the included loop. This is the hysteresis
loss, and it is measured in joules per cubic metre. High hysteresis loss is associated
with permanent magnetic characteristics exhibited by materials commonly termed
hard magnetic materials, as these often have hard mechanical properties. Those
materials with low hysteresis loss are termed soft and are difficult to magnetize
permanently.

Ferromagnetic or ferrimagnetic properties disappear reversibly if the material is
heated above the Curie temperature, at which point it becomes paramagnetic, that is
effectively non-magnetic.

Ex.1. Match the notions referring to magnetic materials in the box with the
definitions (1-12):

permeability, magnetization curve, saturation, initial permeability, maximum
permeability, remanence, coercivity, magnetic hysteresis, hysteresis loss,
magnetic flux density, magnetic field intensity

It corresponds to the knee of the magnetization curve.

It is the flux density B per unit of magnetic field H.

It is the point on the hysteresis loop at which the flux density B is zero.
It is measured in amperes per meter (A/m).

5. Tt is the phenomenon when the intensity of magnetization of the material
varies according to whether the field is being increased in a positive sense or
decreased in a negative sense.

6. It is the slope of the magnetization curve at H = 0.

7. It is measured in joules per cubic metre.

8. A graphical curve showing the relation between magnetic induction B and
magnetizing force H for a magnetic material.
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9. It is the state of magnetic material when any further increase in the field will
not increase the magnetization.

10.1t is measured in Newton-meters per ampere (Nm/A), also called teslas (T).

11.1t is the point on the hysteresis loop at which the field A is zero.

12.1t varies with the applied magnetic field.

Ex.2. Fill in the columns with the synonyms (1-6) below:

Alternative names for the field B Alternative names for the field H

1. Magnetic flux density
2. Magnetizing field
3. Magnetic field

4. Magnetic field intensity
5. Magnetic induction
6. Magnetic field strength

Ex.3. Look at the picture below which shows the B- H curves for two types of
soft iron cores plotted for typical values. Read the description of the curve for
soft iron 1 and continue the descriptions for soft iron 2 and air (which is
nonmagnetic) in the similar way.

The curve for soft iron 1 shows that flux density B increases rapidly with an
increase in flux intensity H, before the core saturates, or develops a "knee".
Thereafter, an increase in flux intensity H has little or no effect on flux density B.
Soft iron 2 needs ... before it ... its saturation level at ... .

Air, whichis ..., ... Knee
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Ex.4. Complete these notes with the information from the text to make a short
summary of the text.
Magnetic properties of the materials may be divided into five groups:

1. diamagnetic

2.

3.

4.

5. ..

Only ... and ... materials have properties which are useful in practical

applications. ... properties are confined to some metals and ... . Ferrimagnetism is
.... The main advantage of these materials is ... .
The important ... in magnetic materials are
1. permeability
2.
3.

4. ..

Ferromagnetic and ferrimagnetic materials have ... to ... permeabilities.

These materials also exhibit magnetic ..., ... loss, which is measured in ... .
Hard magnetic materials have ... hysteresis loss, the materials with low ... are
termed... and they are ... to magnetize permanently.

Ferromagnetic or ferrimagnetic properties disappear... .
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UNIT 17. ELECTRICAL MEASUREMENTS (PART 1)

Overview
= Reading and Vocabulary: Voltmeters.
= Information transfer: Understanding and describing pie charts.
= Language focus: Past Forms. Past Simple versus Past Continuous.
= Reading and Speaking: Oscilloscopes.
= Writing: Write a report.

Reading and Vocabulary

Before you read

1. Think of instruments and meters used for measuring physical magnitudes.
Make a list of them. Compare it to your partner’s one.

2. In class discuss the principles of functioning instruments rely on. Ask your
teacher if you need.

3. Have you ever used an instrument to measure voltage, electric current,
temperature, etc? If yes, which one and what for.

4. Read the text and find out if your answers in “Before you read” are correct.

Reading

Five sentences have been removed from the text. Choose from the sentences
A-F (Ex.1) the one which fits each gap (1-5) in the text. There is one sentence you
shouldn’t use.

Voltmeters

The measurement of any physical quantity applies a determination of its
magnitude in terms of some appropriate unit. It follows, therefore, that before we
can measure we must decide upon a system of units which will be convenient for
the purpose.

Electrical measurements can be classified broadly as either absolute
measurements, or secondary measurements. [ 1 ] They are of interest only to the
specialist, the very large majority of the measurements made in practice being
secondary, or comparison, measurements.

Electrical measuring instruments can be divided into three classes: indicating
instruments, recording instruments and integrating instruments.

Indicating instruments are fitted with a pointer which moves over a fixed scale
and their characteristic is that they give an immediate indication of the value of the
current, voltage or other quantity being measured.
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Recoding instruments, or graphers, as they are sometimes called, carry a pencil
or pen, which presses on to a travelling ribbon of paper, and thus makes a
continuous chart or record of the values measured.

Integrating instruments or electricity supply meters, differ fundamentally from
the other two groups, since instead of indicating or recording, these instruments add
up the total amount consumed over any given period.

A voltmeter is an instrument used for measuring the electrical potential
difference between two points in an electric circuit. [ 2 ] Analog voltmeters move a
pointer across a scale in proportion to the voltage of the circuit; digital voltmeters
give a numerical display of voltage by use of an analog to digital converter.
Voltmeters are made in a wide range of styles. Instruments permanently mounted in
a panel are used to monitor generators or other fixed apparatus. Portable
instruments, usually equipped to also measure current and resistance in the form of
a multimeter, are standard test instruments used in electrical and electronics work.
Any measurement that can be converted to a voltage can be displayed on a meter
that is suitably calibrated; for example, pressure, temperature, flow or level in a
chemical process plant.

General purpose analog voltmeters may have an accuracy of a few percent of
full scale, and are used with voltages from a fraction of a volt to several thousand
volts. [ 3] Specially calibrated test instruments have higher accuracies, with
laboratory instruments capable of measuring to accuracies of a few parts per
million. Meters using amplifiers can measure tiny voltages of microvolts or less.

The potentiometer works by balancing the unknown voltage against a known
voltage in a bridge circuit. As measurement devices, potentiometers are designed
in four categories: constant resistance, constant current, thermocouple and
microvolt potentiometers. [ 4 ] Essentially, a potentiometer uses a known resistance
and a sliding contact to determine the voltage of the circuit. A metering device is
attached to one end of the circuit, which registers when the sliding contact has
reached a level that does not allow current to pass through it (at zero volts). The
user then determines the position of the contact, and uses it to calculate the voltage
of the circuit.

The constant resistance potentiometer is a variation of the basic idea in which a
variable current is fed through a fixed resistor. These are used primarily for
measurements in the millivolt and microvolt range.

Microvolt potentiometer is a form of the constant resistance potentiometer but
designed to minimize the effects of contact resistance and thermal emf. This
equipment is satisfactorily used down to readings of 1000 nV or so.
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[ 5] Potentiometers for use with thermocouples also measure the temperature at
which the thermocouple wires are connected, so that cold-junction compensation
may be applied to correct the apparent measured EMF to the standard cold-junction
temperature of 0 degrees C.

Reading comprehension
Ex.1.

A. The first class measurements are rarely undertaken and, generally speaking,
are used only for periodic checks upon the accuracy of primary standards.

B. The difference between a voltmeter and ammeter seems to be fundamental.

C. These instruments are used to measure voltage levels in low power circuits.

D. Digital meters can be made with high accuracy, typically better than 1%.

E. Another development of the standard types was the 'thermocouple
potentiometer' especially adapted for temperature measurement with thermocouples.

F. The voltmeter works by measuring the current through a fixed resistor,
which is proportional to the voltage across the resistor.

Ex.2. Read the statements and mark them true (T) or false (F). Give true
statements.

1. A voltmeter is an instrument used for determining the magnitude of voltage.

2. Recording instruments are fitted with a pointer and scale.

3. Before one starts measuring he must consider on the most suitable system of
units.

4. Voltmeters are devices which don’t have portable models and must be
mounted in a panel.

5. A voltmeter can’t be used for measuring tiny voltage.

6. A potentiometer is attached to the field circuit to balance the current.

7. The idea in which d.c. current flows through a resistor is the basis of the
constant resistance potentiometer.

Ex.3. Complete the sentences below using a maximum of four words.

1. The user fixes the position of the sliding contact to ...

2. The voltmeter works by ..., which is proportional to the voltage across the
resistor.

3. ... may have an accuracy of a few percent of full scale.

4. Stationary instruments are used to ...

5. Potentiometers with thermocouples measure the temperature at which ...

Vocabulary
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Ex.1. Match the words (1-8) with their definitions (a-h).

1 | accuracy a | the ability of a substance to resist the flow of an electric
current

2 | amplifier b | the quality of being accurate

3 | electrical potential | ¢ | a thin piece of metal that points to a number or direction

difference on a piece of equipment

4 | pointer d | aset of marks with regular spaces between them on a tool
for measuring

5 | resistance e | the difference in voltage between two points on an electric
circuit

6 | resistor f | adevice, consisting of two dissimilar metallic conductors
used to

7 | scale g | apiece of electrical equipment that makes sound louder

8 | thermocouple h | apiece of wire or other material used for increasing
electrical resistance

Ex.2. Complete the definitions using the information from the text. Learn these
definitions by heart.

Indicating instruments are. ..

Recording instruments are...

Integrating instruments are. ..

Ex.3. Write synonyms to the following words. Find a word with the similar
meaning in the text.
1. main
2. similarity
3. precision

4. indicator
5. unimportant
6. attached

7. change
8. very small
9. put smth right

Ex.4. Complete the following sentences using appropriate preposition or
prepositional phrase from the box.

across, inthe form of, against, capable of, by use of, through, ina wide range
of, over, convenient for

1. The indication is momentary and the values are measured ... a meter.

2. The unknown voltage is balanced ... a known voltage in a bridge circuit.

3. The maximum voltage sends sufficient current ... the correct number of
ampere-turns.

4. Voltmeters are made ... styles.
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Graphers provide information ... a continuous chart of values measured.
The instrument measures the current ... a resistor.
A pointer moves ... a scale.
The system to be applied is ... the purpose.
9. A new test instrument is equipped by a thing ... measuring the heating
effect.

PR

Ex.5. Make the collocations Adverbs + Adjectives as they are used in the text.

1 broadly a mounted

2 directly b different

3 especially c classified
4 fundamentally | d used

5 generally e measured
6 permanently f speaking

7 primarily g adapted

8 rarely h undertaken
9 satisfactorily i calibrated
10 | suitably ] used

Information transfer

Understanding and describing pie charts

A pie chart (sometimes called as a circular graph) is a circular chart divided
into sectors, illustrating relative magnitudes or frequencies or percents. Together,
the sectors create a full disk. It is named for its resemblance to a pie which has been
sliced. A pie chart is an appropriate means of representing percentages of a whole:
each part is represented by a slice equal to the proportion of the part. Such a chart is
useful to demonstrate overall proportions. Pie charts work particularly well when
the slices represent 25 or 50% of the data.

Ex.1. Look at the pie chart below and read the description.

This pie chart shows the percentages of world primary energy consumption by
fuel type in 2007. Most of our energy, 36%, came from oil. Our next largest sources
of energy are coal and natural gas, that is 28% and 24% respectively. It is
interesting to note that renewable energy, which is healthier for the environment
and sustainable, accounts for the smallest percent of our consumption, only 12%
altogether.
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Nuclear (6%)
Hydro (6%)

Oil (36%)

MNatural Gas (24%)

Coal (28%)

Ex.2. Look at the pie chart below and fill in the gaps in the sentences
describing it using the words from the box.

came comprised lessthan madeup one-eighth  proportion
supplied  three-quarters accounted for was  was produced

Matural Gas 1970
24.3%

Hydro-electric
Power
16.2%

Muclear
il 1.4%

1. In 1970, coal production ... 46% of US electricity production.

2. Almost a quarter of US electricity in 1970 ... using natural gas.

3. Hydro-electric power stations ... just over 16% of US power in 1970.
4. Nuclear power ... less than 2% of US electricity supplies in 1970.

5. The main fuel used to generate electricity in 1970 in the US ... coal.
6. Almost half of US electricity in 1970 ...from coal.

7. About ... of US electricity came from oil-fired power stations.

8. Gas and coal provided ... of US electricity in 1970.
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9. Nuclear power contributed a tiny ... of US electricity in 1970.

10.Renewable sources of electricity, such as hydroelectric power, made up ...
17% of US electricity in 1970.

11.Gas and oil ... just over a third of US electric power.

Ex.3. Write the description of the pie chart below using the words from the
box.

overall area of expenditure percentage of spending total over

account for  comprise goon inconclusion constitute add up

Americans spent a quarter of their at-home food

budget in 2002 on meats, pouliry, fish, and eggs

Miscellansous foods

Fats & oils 24%
Sugars & sweets K

8%
Vegetables

Meats, poultry, fish, & eggs

Cereal & bakery
Beverages

fitis Dairy products

Source: Based on Bureau of Labor Statistics' Consumer Expenditure Survey.

Ex.4. Look at the picture and comment on how the equations for finding
voltage, current, resistance and power are condensed into a simple Ohms Law
pie chart for use in DC circuits and calculations. Give as many examples as
possible of pieces of information you can obtain from this chart.
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P = Watts

Language focus

V = Volts

R = Ohms

past habit or
state

Andre Marie
Ampere devoted
himself to the
study of
electricity and
magnetism.

past action in
progress
interrupted by
another past
action. The
longer action is
in the Past Cont.,
the shorter is in
the Past Simple.
While I was fixing
the equipment the
mixture exploded.

complete past

action with visible

results in the past
She was very
disappointed
because she had
failed the test.

past action of
certain duration
with visible
results in the
past

They were wet
because they had
been walking in
the rain.

Past Forms
Past Simple Past Continuous | Past Perfect Past Perfect
Continuous
past actions action in the past action which | action

which happened
one after the
other

He arrived from
the airport at
8:00, checked
into the hotel at
9:00, and met the
others at 10:00.

middle of
happening at a
stated past time
"What were you
doing at 7.30 last
night?" - "I was
watching
television."

occurred before
another past
action or before a
stated past time
A Dutch physicist
Musschenbroek
had invented a
capacitor named
the Leyden jar
before Kleist's
discovery became
widely known.

continuing over
a period up to a
specific time in
the past

An Italian
scientist Volta
had been
studying
electricity for
many years
before he showed
that it could be
made to travel
from one place to
another by wire.

complete action
or event which
happened at a
stated past time
Michael Faraday
constructed the
first electric
dynamo in 1831.

simultaneous
past actions
While I was
sunbathing, Tim
was swimming.

it is the past
equivalent of the
Present Perfect
(He can’t find his
watch. He has lost
it.)

He couldn’t find
his watch. He had
lost it.

it is the past
equivalent of
the Present
Perfect Con.
(She is going to
the doctor. Her
leg has been
aching for two
days.)

She went to the
doctor. Her leg
had been aching
for two days.
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action which
happened at a
definite past
time although
the time is not
mentioned. The
action is not
connected with
the present
Faraday used the
rotating magnetic
field principle to
design the motor.

background
description to
events in a story
She was flying to
Paris. The sun was
shining.
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Time expression used with:

yesterday, last week etc, (how long) ago, then, just

Past Simple now, when, in 2007

Past Continuous while, when, as

for, since, already, after, just, never, yet, before, by,

Past Perfect by the time etc

Past Perfect Continuous | for, since

Ex.1. Put the verbs in brackets into the Past simple or the Past continuous.
Explain why you use this or that tense-form.

A. The sun (1) ... was shining...(shine) and the birds (2) ... (sing) as Mike (3)
... (drive) down the country lane. He (4) ... (smile), because he (5) ... (look
forward) to the journey ahead. Mike (6) ... (enjoy) driving, especially when he (7)
... (go) somewhere new. Then, suddenly, the engine (8) ... (begin) to make a
strange noise and the car (9) ... (stop) dead in the middle of the road. Mike (10) ...
(try) to start it, but nothing (11) ... (happen). He (12) ... (sigh), then (13) ... (get
out) of the car. As he (14) ... (push) the car to the side of the road, Mike (15) ...
(start) to wish he had stayed at home.

B. John (1) ... (enter) his flat and (2) ... (close) the door. He (3) ... (hang up)
his coat when he (4) ... (hear) a strange noise. A tap (5) ... (run) in the kitchen. He
(6) ... (walk) into the kitchen and (7) ... (turn) it off. Then, he (8) ... (freeze).
Someone (9) ... (stand) behind him. He (10) ... (take) a deep breath and (11) ...
(turn) around. His flatmate, Steve, (12) ... (lean) in the doorway. “You (13) ...
(give) me a fright!” John exclaimed. Steve (14) ... (laugh) at him. John (15) ...
(start) to laugh, too. ‘I (16) ... (think) you had gone to London today,” he said. ‘No,
Q) I (reply) Steve. ‘Unfortunately, I (18) .......... (miss) the train.’

Ex.2. Put the verbs in brackets into the Past simple, the Past continuous or
Present continuous. In some sentences, you should put the words in brackets in
the right places.

1. Yesterday David ...was crossing ... (cross) a street when a truck ...furned...
(turn) the corner very fast and almost ... Ait ... (hit) him.

2. During the study period in class yesterday, it ... (be) hard for me to
concentrate because the student next to me ... (hum).

3. Last Monday while we ... (watch, in our living room) an exciting game on
television, the electricity ... (go) out. So we ... (go) outside, ... (get) into the car,
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... (turn) on the radio, and ... (listen) to the rest of the game. The next day the car
battery ... (be) dead.

4. The police ... (outwit) a thief yesterday. They ... (surround) the jewelry
store while he ... (stuff, still inside) his pockets with diamonds.

5. Yesterday we had a houseful of children for my son’s sixth birthday party. In
the middle of the party, the phone ... (ring), so I had to leave the children alone for
a moment. When I ... (come) back into the room, most of the children ... (play,
still) together nicely. However, over in the corner, Bobby ... (pull) Annie’s hair. I
quickly ... (run) over and ... (tell) Bobby to stop.

6. TEACHER: You’re late again. You were supposed to be here ten minutes
ago. Where were you?

MICHAEL: I ... (look) for a place to park.

TEACHER: ... (you, find) one?

MICHAEL: Yes, but there’s a parking meter that has a 15-minute limit. So
every 15 minutes I’ll have to go out and put some more money in the meter.

TEACHER: Maybe you should start taking the bus to school.

MECHAEL: I ... (take) the bus a couple of days ago and ended up miles
from school. That’s why I was absent from class.

7. BOB: My office mate, Jack, really makes me angry!

SUE: Why?

BOB: Well for one thing, he ... (interrupt, always) me. I can barely get a
sentence out of my mouth.

SUE: Is that all?

BOB: No. He ... (ask, always) me to write his reports for him. I have
enough reports of my own without doing his reports too!

SUE: So how did you and Bob get along at work today?

BOB: Same old stuff. While I ... (try) to explain something to him, he ...
(interrupt) me, not just once but repeatedly. And once again he ... (ask) me to write
a report that the boss had asked him to write. I ... (refuse).

SUE: Good for you. Jack needs to write his own reports.

Ex.3. Complete the sentences with the verbs that seem right to you. Put them
into the Past simple or the Past continuous.

1. Last Saturday while Sandy ... was cleaning ...out the attic, she ... found ...
her grandmother’s wedding dress.

2. Two days ago, Peter ... all of his money out of the bank and ... a new car.
Yesterday, while he ... to work, he lost control of his steering and ... another car.
He wasn’t hurt, but the accident completely ... his new car.
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3. Last night we suddenly ... up from a sound sleep when we ... a noise about
3:00 A.M. I thought it was a burglar, but it was only a cat that ... along the window
sill.

4. Two days ago I ... my friends Ann and Andy at their apartment. They ... the
dishes when I ... . They ... quickly, and we all ... down and ... about old times.

5. When I ... to/at the airport, Lisa ... for me in the baggage claim area. As
soon as she ... me, she ... her arms and ... something. I couldn’t hear because the
people around me ... so much noise.

6. Mary ... outside the flowers when it ... to rain. So of course, she ... off the
hose and let nature take care of her garden.

Reading and Speaking
Before you read

1. What do you think the following abbreviations a CRO, DSO, O — scope
stand for?

2. Think of the different types of electronic test instruments. Talk on their
scope. Share the experience of using them in practical work, in case someone has
it.

Oscilloscopes

An oscilloscope (also known as a scope, CRO, DSO or, an O-scope) is a type
of electronic test instrument that allows observation of constantly varying signal
voltages, usually as a two-dimensional graph of one or more electrical potential
differences using the vertical or 'Y' axis, plotted as a function of time, (horizontal or
'x' axis). Although an oscilloscope displays voltage on its vertical axis, any other
quantity that can be converted to a voltage can be displayed as well. In most
instances, oscilloscopes show events that repeat with either no change, or change
slowly.

Oscilloscopes are commonly used to observe the exact wave shape of an
electrical signal. In addition to the amplitude of the signal, an oscilloscope can
show distortion, the time between two events (such as pulse width, period, or rise
time) and relative timing of two related signals.

Oscilloscopes are used in the sciences, medicine, engineering, and
telecommunications industry. General-purpose instruments are used for
maintenance of electronic equipment and laboratory work. Special-purpose
oscilloscopes may be used for such purposes as analyzing an automotive ignition
system, or to display the waveform of the heartbeat as an electrocardiogram.

Originally all oscilloscopes used cathode ray tubes as their display element and
linear amplifiers for signal processing, (commonly referred to as CROs). The
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cathode-ray oscilloscope works by amplifying the voltage and using it to deflect an
electron beam from a straight path, so that the deflection of the beam is proportional
to the voltage.

However, modern oscilloscopes have LCD or LED screens, fast analog-to-
digital converters and digital signal processors. Although not as commonplace,
some oscilloscopes used storage CRTs to display single events for a limited time.
Oscilloscope peripheral modules for general purpose laptop or desktop personal
computers use the computer's display, allowing them to be used as test instruments.

Reading comprehension

Ex.1. Answer the following questions based on the information from the text.

1. What is the principle of the cathode ray oscilloscope work?

2. What physical quantity can be displayed by an oscilloscope?

3. What can we observe with the help of oscilloscopes?

4. Oscilloscopes are used in telecommunication industries. What are further
fields of their application?

5. What kind of system may be analyzed by special-purpose oscilloscopes?

Ex.2. Write the meaning of these abbreviations in full.
CRO ...
DSO ...
LCD ...
LED ...
CRT ...

M

Ex.3. Choose the correct answers to complete these sentences.
1. A scope uses amplified voltage ... an electron beam.
a) to deflect b) to detect ¢) to dissipate
2. Constantly varying signal voltages are observed as ... of electrical potential
differences.
a) apointimage b) a digital display
3. An oscilloscope can show ...
a) distortion b) direction
4. General — purpose instruments are used for ...
a) connection of a three-phase load.
b) maintenance of electronic equipment.
¢) transmission of power.

¢) a two-dimensional graph

c) damage
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5. ... were used in all original oscilloscopes as a display element and linear
amplifiers.
a) X-ray units b) portable appliances
6. Modern oscilloscopes have ... screens.
a) light emitting diode b) yellow or red coloured c) conventional

¢) cathode ray tubes

Ex.4. Complete the spaces (1-6) in the paragraph below by choosing the
appropriate word, phase or clause from the box. Note there are more choices
than spaces, so you will not need to use all of them.

by maintaining a uniform air gap, be measured directly by, electron beam,
the flow of power, control, a fixed resistor, be heated up to, double-sag,
measuring instruments, by amplifying

Electrical quantities cannot (1) ... comparison with a material standard. An
electric effect can only be measured by allowing it to act against some known force
or (2) ..... So we need electrical (3) ... . Some groups of instruments have a lot in
common, other differ fundamentally. A voltmeter works, e.g. by measuring the
current through (4) ... . An oscilloscope works (5) ... the voltage and using it to
deflect an (6) ... from a straight path.

*Speaking

1. Discuss common and different points about types of instruments appropriate
for particular measurement. What type do you prefer, why?

2. Reading between the lines.
What do you understand by the words “absolute measurement”, “secondary
measurement”, “accuracy of primary standards”. In groups, compare your ideas.

3. In groups, compare analog and digital voltmeters.

4. Class work. Discuss the principle operation of an oscilloscope and
voltmeter.

*Writing

Write a report “Latest innovations in the field of test instruments”. Search for
some additional information and introduce it in writing.
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UNIT 18. ELECTRICAL MEASUREMENTS (PART 2)

Overview
= Reading and Vocabulary: Ammeters.
= Information transfer: Understanding and describing bar charts.
= Language focus: Past Simple versus Present Perfect.
= Reading and Speaking: Application of ammeters.
= Writing. A report “Electrical measurement today. Methods and equipment.”

Reading and Vocabulary

Before you read
1. Remember the instruments you use in a laboratory or practice.
2. Try to explain their use as you have already learned about some of them.
Reading
Ammeters

An ammeter is a measuring instrument used to measure the electric current in a
circuit. Instruments used to measure smaller currents, in the milliampere or
microampere range, are designated as milliammeters or microammeters. Early
ammeters were laboratory instruments which relied on the Earth's magnetic field
for operation. By the late 19th century, improved instruments were designed which
could be mounted in any position and allowed accurate measurements in electric
power systems.

Types of ammeters.

1. The D'Arsonval galvanometer is this type of ammeters. It uses magnetic
deflection, where current passing through a coil causes the coil to move in a
magnetic field. The modern form of this instrument uses two spiral springs to
provide the restoring force. By maintaining a uniform air gap between the iron core
of the instrument and the poles of its permanent magnet, the instrument has good
linearity and accuracy. Basic meter movements can have full-scale deflection for
currents from about 25 microamperes to 10 milliamperes and have linear scales.

2. Ammeters of this type use a piece of iron which moves when acted upon by
the electromagnetic force of a fixed coil of wire. This meter responds to both direct
and alternating currents (as opposed to the moving coil ammeter, which works on
direct current only). The iron element consists of a moving vane attached to a
pointer, and a fixed vane, surrounded by a coil. As alternating or direct current
flows through the coil and induces a magnetic field in both vanes, the vanes repel
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each other and the moving vane deflects against the restoring force provided by fine
helical springs. The non-linear scale of these meters makes them unpopular.

3. In such types of ammeters, there is electrodynamic movement which uses an
electromagnet instead of the permanent magnet of the d'Arsonval movement. This
instrument can respond to both alternating and direct current.

4. In these ammeters, a current passes through a wire which expands as it heats.
Although these instruments have slow response time and low accuracy, they were
sometimes used in measuring radio-frequency current.

5. Ammeters of these types do not have any moving part. They use an analog to
digital converter (ADC) to measure the voltage across the shunt resistor; the digital
display is calibrated to read the current through the shunt.

6. There is also a whole range of devices referred to as this type. In these
ammeters the amount of current is summed over time giving as a result the product
of current and time, which is proportional to the energy transferred with that
current. These can be used for energy meters (watt-hour meters) or for estimating
the charge of battery or capacitor.

7. This ammeter measures very low electrical current, usually from the
picoampere range at the lower end to the milliampere range at the upper end. They
are used for sensitive measurements where the current being measured is below the
theoretical limits of sensitivity of other devices, such as Multimeters. Most
ammeters of this type use a "virtual short" technique and have several different
measurement ranges that must be switched between to cover multiple decades of
measurement. Other modern ammeters use log compression and a "current sink"
method that eliminates range switching and associated voltage spikes.

Reading comprehension
Ex.1. Scan the text and choose the suitable heading from this list for each paragraph
of the text. These are types of ammeters. Note that there is one extra.
Picoammeters E. Digital ammeters
Moving iron F.Induction
Moving coil G. Hot wire
Electrodynamic meters H. Integrating ammeters

oOw>

Ex.2. Read the statements and mark them true (T) or false (F). Give true
statements.

1. In their operation modern ammeters rely on the Earth’s magnetic field.

2. A D’Arsonval galvanometer uses magnetic deflection thus preventing coil
movement.

3. Moving iron instruments are only usable on d.c.
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4. An electrodynamic meter can respond to both a.c. and d.c.

5. In integrating ammeters the amount of current is pointed on a scale.

6. Hot wire ammeters are common for radiofrequency current measuring as
they are rather precise.

7. A digital ammeter uses ADC.

Ex.3. Find information in the text to complete the sentences. Use a maximum
of four words.

1. Instruments which are used to measure small currents are called ... .

2. Modern galvanometer uses ... to provide the restoring force.

3. The iron element consists of a ... and a ... .

4. The digital display is calibrated to ... .

5. In integrating ammeters the amount of current ... resulting in the product of
current and time.

6. Most picoammeters use ... .

Ex.4. Work in pairs. Answer the following questions.
1. What had changed about ammeters by the late 19™ century?
What features do electrodynamic and d’Arsonval movements rely on?
What makes moving-iron ammeters unpopular?
Where are picoammeters used?
What is the method of some modern picoammeters functioning?

nkh W

Vocabulary

Ex.1. Find the words and phrases in the text which mean the following.

1. a piece of wire used in a circuit to control current diverting to a different
direction.

2. a piece of equipment that changes numerical quantities in terms of physical
variables into the form of characters or digits.

3. astrength that is capable of bringing smth back.

4. the degree to which the moving part on a measuring instrument moves away
from zero.

5. apiece of equipment able to respond to a very slight stimulus.

6. asudden large increase in a rate of some physical variable.

7. aprocess of making data more concise.

8. aspace between two parts.

9. a twisted piece of metal that returns to its shape after it has been pressed
down.
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Ex.2. Give the antonyms to the adjectives given below. Find them in the text.
Use a dictionary if you need.

1. insensitive 7. late 12. temporary

2. different 8. inaccurate 13. fast

3. unpopular 9. out of date 14. segregating

4. exclusive 10. varied 15. disproportionate
5. high 11. diversified 16. lower

6. big

Ex.3. Fill in the correct preposition, then make your own sentences using the
completed phrases.

1. to respond ...;

2. to be proportional ... the energy;

3. to be used ... energy meters;

4. torely ...;

5. to be acted ... by the electromagnetic force;
6. to consist ...;

7. to read the current ... the shunt;

8. to be summed ... time;

9. ... the lower / upper end;

10. devices referred ... as ammeters.

Ex.4. Make word partnerships as they are used in the text.

1 accurate a force

2 air b scale

3 digital c measurement

4 electrodynamic | d resistor

5 electromagnetic | e gap

6 linear f vane

7 magnetic g spring

8 moving h deflection

9 shunt i movement

10 | spiral j display
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Information transfer

Understanding and describing bar charts

A bar chart or bar graph is a chart with rectangular bars with lengths
proportional to the values that they represent. The bars can be plotted vertically or
horizontally. Bar charts are used for plotting discrete (or 'discontinuous') data i.e.
data which has discrete values and is not continuous. A bar graph is used to
compare the amounts or frequency of occurrence of different characteristics of data
and to make generalizations about the data quickly.

Ex.1. Look at the bar chart
below and read the How sales have changed
description. Pay attention Clobaksdlas, stw
i i Games .

l;);:) 1:0 describe this type of i [ ] ovDnideo [ CDs

The chart shows the 40
changes in the sales of video
material DVDs, games %
software and CDs around the 20
world in billions of dollars
over a three-year period. It can 10
be seen that the sales of ! 0
videos/DVDs  and  games 2000 01 03

software have increased, while
the sales of CDs have gone down slightly.

Between 2000 and 2003, the sale of videos and DVDs rose by approximately 13
billion dollars. In 2000, just under 20 billion dollars worth of these items were sold,
but in 2003, this figure had risen to a little over 30 billion dollars.

The sales of games software also rose during this period, but less sharply. Sales
increased from about 13 billion dollars in 2000 to just under 20 billion dollars three
years later. By contrast, during the same time period, the sale of CDs fell from 35
billion dollars in 2000 to about 32.5 billion dollars in 2003.

Ex.2. The chart below shows the main reasons for study among students of
different age groups. Summarize the information by selecting and reporting
the main features, and make comparisons where relevant. Use the words from
the box.
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gradual decrease in
percentage

percentage
increase slowly

gradually decline by
in comparison to

increase with

Reasons forstudy according to age of student

90

20

70

60

50

40

20
20

10

under 26 2g-29

Ex.3. Study the bar charts
below and answer the
questions.

A.

1. According to the
graph, how much money did
Toby spend on movies and
games?

a) $20 b)$25  ¢)$30

2. Which student spent
the most on food and snacks?
a) Amy b)Dan c) Toby

3. What is the total
amount that Amy spent?

a) $45 b) $50 c¢) $65

4. How much did all
three students spend on
clothing?

a) $70 b) $80 c) $85

5. What did Dan spend

30-30

Amount spent (dollars)

40-49 aver 40

Purchases of Three Students in July

B For carser

B For interest

35

an

25

20

15

10

the majority of his money on?
a) food and snacks

b) movies and games

¢) clothing

Enrollment in Introductory Courses at Union University

B.

1. Which course has the
students enrolled in it?

2. Order the courses by enrollment
from lowest to highest.

3. The enrollment in Economics is
approximately how many times bigger
than the enrollment in Chemistry?

4. Approximately how many
students were enrolled in the course with
the most students?

5. Approximately how many more
students are in Economics than in
Physics?

most

Language focus

Enrallrnent

330 5

00

230 4

200

130 4

00

50 4

1]

Chem  Physics Econ PolySci Psych
Introductory Cours es

Past Simple versus Present Perfect

Past Simple

Present Perfect

complete action which happened at
a stated time in the past

She left yesterday.

(When did she leave? Yesterday.)

complete action which happened at
an unstated time in the past

Don has left for Madrid. (We don’t
know when he left; unstated time; he’s
now there or on his way there.)

past action which is not connected
with the present and happened at a
definite past time not mentioned

I met John Lennon. (I won’t meet him
again; he’s dead. — period of time
finished.)

past action which is connected with
the present and happened at a
definite past time not mentioned
I’ve spoken to Richard Gere. (I may
speak to him again. — period of time
not finished yet.)

to give details of the news
He announced the decision to
Parliament this morning.

to announced news or give new
information

The Prime Minister has decided to
call a general election.
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Ex.1. Complete the sentences with Past Simple or Present Perfect of the verbs
in brackets.

1. I ...knew...Tim when he was a child, but I haven’t seen him for many years.
I ... have known... Larry, my best friend, for more than 20 years. (know)

2. The company and the union finally ... on salary raises two days ago. Since
then, they ... on everything, and the rest of the negotiations have gone smoothly.
(agree)

3. Mark ... a trip to Asia last October. He ... many trips to Asia since he started
his own import-export business. (take)

4. Ivan ... the violin with the London Symphony since 1990. Last year he ...
Beethoven’s violin concerto at one of the concerts. (play)

5. When she was in college, Julia ... home at least once a week. Now she has a
job and is living in Chicago. In the last six months she ... only three letters to her
parents. (write)

6. Our university ... 121 students to study on other countries last year. In total,
we ... 864 students abroad over the last ten years. (send)

7. Masaru is a pilot for JAL. He ... nearly 8 million miles during the last 22
years. Last year, he ... 380,000 miles. (fly)

8. Mark missed his physics examination this morning because he ... . He ... a
lot since the beginning of the semester. He’d better buy a new alarm clock.
(oversleep)

Ex.2. Put the verbs in brackets into Past Simple or Present Perfect.

Dear Tom,

Thank you for your letter. It 1) ..arrived.. (arrive) yesterday and I 2) ... (decide)
to write back immediately. You see, my agent 3) ... (find) me a part in a new film
and I’'m going to Hollywood next week! I 4) ... (speak) to Robert Redford on the
phone about the part and I’'m meeting him as soon as I arrive. The film is a re-make
of a 1956 thriller which I 5) ... (see) hundreds of times. It starred Marilyn Monroe
who, as you know, I 6) ... (meet) when I was a little girl. Yesterday I 7) ... (buy)
lots of new clothes and I 8) ... (already/start) packing. Well, I must rush now.
There’s so much to do!

Love,

Sharon.

Ex.3. Fill in with Past Simple or Present Perfect.
1. A: ..Have you been... (you/be) on holiday this year?
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B: No, I ... (can/not) go, because I ... (break) my leg in August and ....
(have) to stay in hospital.
2. A: ... (you/visit) the National Museum yet?
B: Yes, I ... (be) there three times, but I ... (not/see) everything yet.
3. A:D’m ever so sorry, Jim, but I ... (burn) your dinner. Maria ... (phone) and
[ ... (forget) about the food.
B: That’s okay. I ... (already/eat).
4. A:1... (buy) a new dress yesterday, but when I ... (arrive) home, I ... (find)
a hole in the seam.
B: What ... (you/do)? ... (you/take) it back to the shop?
A: No, I ... (not/be) into town yet. I’ll do it this afternoon.
5. A: Your hair ... (grow) a lot since I last ... (see) you.
B: Yes. I ... (want) to get it cut yesterday butI ... (be) too busy.

6. A:1... (never/fly) before and I’'m very nervous about it.

B: I ... (feel) like that the first time I ... (fly), but I thoroughly ... (enjoy) it.
7. A:1... (lose) my glasses. ... (you/see) them anywhere?

B: No. Where ... (you/put) them?

A:T1... (put) them on the table a minute ago, but they’re not there now.
8. A: ... (you/ever/meet) anyone famous?

B: Yes, I ... (speak) to Paul McCarthey and I ... (see) John Lennon before
he was killed.
9. A: Where ... (you/go) on holiday?
B: To Rhodes. ... (you/be) there?
A:Yes, I... (go) there last year. We ... (swim) every day. It was great!
10.A: How’s your job, Mike?
B: T ... (just/start) a new one. I ... (leave) the old one because they ...
(not/pay) me enough money.
11.A: When ... (you/leave) school?
B:1... (leave) in 1980, I ... (finish) university in 1984 and I ... (have) three
jobs since then.
12.A: ... (you/see) “Barabas” on TV last night?
B: No I ... (see) it so many times already that I ... (not/want) to watch it
again.

Reading and Speaking
Before you read
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In pairs, think of the situation when you need an ammeter. Make a list of
examples of their possible use and compare it to the other’s. Find one the most
complete and including the most unusual application.

Application of ammeters

The majority of ammeters are either connected in series with the circuit carrying
the current to be measured (for small fractional amperes), or have their shunt
resistors connected similarly in series. [ 1 ] They must not be connected to a source
of voltage; they are designed for minimal burden, which refers to the voltage drop
across the ammeter, which is typically a small fraction of a volt. They are almost a
short circuit.

Ordinary Weston-type meter movements can measure only milliamperes at
most, because the springs and practical coils can carry only limited currents. To
measure larger currents, a resistor called a shunt is placed in parallel with the meter.
The resistances of shunts are in the integer to fractional milliohm range. [ 2 | This
allows the meter to measure large currents. Traditionally, the meter used with a
shunt has a full-scale deflection (FSD) of 50 mV, so shunts are typically designed
to produce a voltage drop of 50 mV when carrying their full rated current.

Zero-center ammeters are used for applications requiring current to be measured
with both polarities, common in scientific and industrial equipment. Zero-center
ammeters are also commonly placed in series with a battery. In this application, the
charging of the battery deflects the needle to one side of the scale (commonly, the
right side) and the discharging of the battery deflects the needle to the other side. A
special type of zero-center ammeter for testing high currents in cars and trucks has a
pivoted bar magnet that moves the pointer, and a fixed bar magnet to keep the
pointer centered with no current. [ 3 |

Since the ammeter shunt has a very low resistance, mistakenly wiring the
ammeter in parallel with a voltage source will cause a short circuit, at best blowing
a fuse, possibly damaging the instrument and wiring, and exposing an observer to
injury.

In AC circuits, a current transformer converts the magnetic field around a
conductor into a small AC current, typically either 1 A or 5 A at full rated current,
that can be easily read by a meter. [ 4 | A portable hand-held clamp-on ammeter is
a common tool for maintenance of industrial and commercial electrical equipment,
which is temporarily clipped over a wire to measure current. Some recent types
have a parallel pair of magnetically-soft probes that are placed on either side of the
conductor.
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Reading comprehension

Ex.1. Read the text. Choose from sentences A-E one which fits each gap (1-4)
in the text. One sentence does not fit anywhere.

A. Nearly all of the current flows through the shunt and only a small fraction
flows through the meter.

B. In a similar way, accurate AC/DC non-contact ammeters have been
constructed using Hall effect magnetic field sensors.

C. In either case, the current passes through the meter or (mostly) through its
shunt.

D. The voltage derived from the phase-shifter is constant in magnitude.

E. The magnetic field around the wire carrying current to be measured deflects
the moving magnet.

Ex.2. Answer the questions using the information from the text.

1. How are ammeters connected to a circuit?

2. meters is used to measure small currents? Why?

3. W/hatlkind-of device is applied to measure larger currents?

4. What is a current flow in the circuit with a shunt resistor?

5. What is the designated purpose of the shunt?

6. What applications are required in scientific and industrial equipment?

7. What is the needle position influenced by?

8. What does a zero-centre ammeter have for testing currents in automobiles?
Why?

9. What events can a short circuit cause?

10. What does a current transformer do?

Ex.3. Choose the correct answer to complete these sentences.
1. The majority of ammeters have ...
a) a power-factor relay b) a shunt resistor c) a rotary shaft
2. Ammeters are designed for ... , which refers to the voltage drop across the
ammeter.
a) minimal burden b) zero potential
3. A resistor to measure large currents is placed ...
a) in series with the battery b) in parallel with the meter
c) over a wire
4. Zero-centre ammeters are used to measure current ...
a) with both polarities b) with a succession of half-waves
c¢) with neutral polarity

¢) peak-point load
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5. A special type of zero-centre ammeter has ...
a) beam-positioning magnet b) energy-analyzing magnet
¢) pivoted-bar magnet
6. The ammeter wired in parallel with a voltage source will cause a short
circuit because ...
a) the ammeter has different values of voltage and current
b) the no-load current has a reactive component
c) the ammeter shunt has a very low resistance

Ex.4. What do the words in bold refer to in the text? They are in bold in the
text as well.

1. They must not be connected to ...

2. This allows the meter to measure ...

3. ... when carrying their full-rated current

4. In this application, the charging of the battery ...

5. ... that can be easily read by a meter
*Speaking

Ex.1. Comment on the following phrases from the text “Ammeters”:
a “virtual short” technique
a “current sink” method
Prove you understand the essential point of these methods. Try to be convincing.
Support your ideas giving examples.

*Ex.2. Try to find some information about the origin of the following type
names: Weston-type meter; Hall effect magnetic field sensor. If these are
people, find out as much as possible about them and, of course, the reason why the
devices are called after them. Introduce the information in class.

*Ex.3. Role-play. Prepare cards with the description of ammeter types and
cards where students have only names of ammeter types. Play it like a
traditional forfeit card play. You take any card from those offered by your partner
and guess the particular type described in it. In case you choose a card with a type
name, you have to describe this particular type. Give points and choose a winner.
Try to make it easy and fun.
*Writing
Write a report “Electrical measurement today. Methods and equipment.”
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UNIT 19. ENERGY AND ITS SOURCES

Overview
= Reading and Vocabulary: Energy.
= Language focus: Past Forms (continuation). Past Simple, Past Perfect,
Past Perfect Continuous. Linking words for giving examples.
= Reading and Speaking: Traditional sources of energy.

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Energy

1. In the language of science, energy is the ability to do work. There are various
forms of energy. We distinguish heat energy where motion or rise in temperature is
caused by heat like a fire in your fireplace; mechanical energy, that is the energy of
motion; chemical energy that is the chemical reaction causing changes, food and
fuel both store chemical energy; electrical energy when motion, light or heat is
produced by an electrical current like the electric coils on your stove; gravitational
energy where motion, like water going over a dam, is caused by gravity's pull. One
might also mention the two kinds of mechanical energy — potential and kinetic,
potential energy being the energy of position while kinetic energy is the energy of
motion.

2. It is well known that one form of energy can be changed into another. [ 1 ]
Water falling from its raised position, energy changes from potential to kinetic
energy. The energy of falling water is generally used to turn the turbines of
hydroelectric stations. The turbines in their turn drive the electric generators, the
latter producing electric energy. Thus, the mechanical energy of falling water is
turned into electric energy. The electric energy, in its turn, may be transformed into
any other necessary forms. [ 2 ] Thus, in the above-mentioned example when water
is falling from its raised position, it certainly loses its potential energy, that energy
changing into kinetic energy.

3. The rising standards of modern civilization and growing industrial application
of the electric current result in an increasing need of energy. [ 3] Weneed itto do a
lot of useful things that are done by electricity. However, the energy resources of
the world are decreasing while the energy needs of the world are increasing. These
needs will continue to grow as more motors and melted metals are used in industry
and more electric current is employed in everyday life.
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4. We use many different energy sources to do work for us but they all can be
classified into two groups — renewable and nonrenewable. Most of the energy we
use comes from fossil fuels, such as coal, natural gas and oil. These energy sources
are called nonrenewable because their supplies are limited. Once these natural
resources are used up, they are gone forever. Oil, for example, was formed millions
of years ago from the remains of ancient sea plants and animals. We can’t make
more oil in a short time. [ 4 ] Uranium is converted to a fuel and used in nuclear
power plants.

5. Renewable energy sources include biomass, geothermal energy, hydropower,
solar energy, and wind energy. They are called renewable energy sources because
they are replenished in a short time so they can be used over and over again. We use
renewable energy sources mainly to make electricity. In 2008, about 19% of global
final energy consumption came from renewable energy sources. They generate
much less pollution, both in gathering and in production, than nonrenewable
sources.

6. Electricity is different from the other energy sources because it is a secondary
source of energy. We have to use another energy source to make electricity. The
sources of energy usually employed to produce current are either chemical, as in the
battery, or mechanical, as in the electromagnetic generator. Chemical sources of
current have a limited application; so the great quantities of electric energy
generated today come from various forms of mechanical energy.

Reading comprehension
Ex.1.

A. More energy may be obtained from the nuclear reactions.

B. Uranium is another nonrenewable source, but it is not a fossil fuel.

C. Every year we need more and more energy.

D. When an object loses its potential energy, that energy is turned into kinetic
energy.

E. A waterfall may serve as an example.

Ex.2. Give short answers to the following questions.

1. Are there various forms of energy?

Can one form of energy be changed into another form?
Does a generator produce mechanical energy?

Can the energy of falling water be used to drive turbines?
Is potential energy the energy of motion?

Is kinetic energy the energy of position?

Do we need more and more electric energy every year?
Do you use electric energy every day?
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9. What sources of energy do you know?
Ex.3. Choose the correct continuation of the following sentences.
1. The motor changes electrical energy into
a) heat energy b) chemical energy
energy
2. The generator changes mechanical energy into
a) chemical energy b) electrical energy
3. The battery changes chemical energy into
a) solar energy b) heat energy
4. The electric furnace changes electric energy into
a) heat energy b) chemical energy c)
energy
5. The vacuum cleaner changes electrical energy into
a) light energy b) mechanical energy c) solar energy
Ex.4. Point out which of the sentences contains the information from the text.
1. Energy comes in many forms, kinetic, potential, heat, mechanical, etc.
2. It is quite possible that some day coal and other fuels will be replaced by
atomic energy.
3. Solar stations will produce cheap electric energy in the near future.
4. Waterfall is the example of a situation in which the total energy is fixed and
there is a continuous transformation from potential energy to kinetic energy.
5. The experiments on atmospheric electricity were made by many outstanding
scientists.
6. Renewable energy involves natural phenomena such as sunlight, wind, tides,
plant growth, and geothermal heat.
Vocabulary
Ex.1. Match the words (1-11) with the words (a-j) to form collocations as they
are used in the text. Then match the words (1-11) with their antonyms (k - v).

c) mechanical

c) light energy
c) electric energy

mechanical

1 continue a | in temperature k | kinetic

2 falling b | energy 1 | leadto

3 increasing c | potential energy m | fall in

4 industrial d | forms of energy n | acquire
5 be caused by | e | to grow o0 | rising

6 limited f | things p | same

7 lose its g | heat q | useless

8 potential h | need of energy r | domestic
9 rise i application s | stop
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10 | useful j | water t | decreasing

11 | various v | wide

Ex.2. Form sentences using the following expressions. Pay attention to the

prepositions used in the expressions.
1. toplay a part in

to go on foot

to do without

to make use of

to be familiar with

to contribute to

Ex.3. Translate the following groups of words into English. Use them in your

own sentences.

B IIOBCETHEBHOMN JKU3HU

MIPOMBIIICHHOE IPHMEHEHNE

Ba)XKHOE NPUMEHEHNE

peoOpa3oBbIBATh MEXaHHUYECKYIO SHEPTHIO B...

MTOCTOSIHHBIM TOK

B pe3yJIbTaTe

Guarofapsi 3IEKTPUYECTBY

BBI3BIBATH U3MCHCHMU S

9.  BbIpa0OaTHIBAaTh 3JIEKTPHUECTBO

10. xuMHYecKre NCTOYHUKHU TOKa

11. wmckomaemble BUIBI TOTLIHBA

12.  3arps3HATH OKPYKAIOIIYIO CPery

13.  motpebneHue SHEPTUH

7. to flow like water
8. in their turn

9. come from

10. be used up

11. go forever

AW

NI B WD =

Ex.4. Learn by heart the collocations of the word fuel with adjectives.
Compose your own sentences with them.

/
e
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Ex.5. Learn by heart the collocations of the word fuel with verbs.
Corene D t D

Ex.6. Use collocations from Ex. 4 and 5 to fill in the gaps in the sentences

below.

1. Global warming may be caused by burning ... fuels.

2. ... fuel, also known as biofuel, is a type of fuel distilled from plants and
animal materials.
3. ... fuel means fuel which does not produce visible smoke when burned.

4. The use of some ... fuels (eg. coal) is restricted or prohibited in some urban
areas, due to unsafe levels of toxic emissions.

5. Will this engine ... unleaded fuel?

6. We advise motorists to ... on the cheap days, not only to save money for the
household budget but also to support the petrol stations offering the cheapest rates.

7. Proper care and maintenance of your vehicle can ... up to 20%1in ... .

8. On 23 July 1983, Air Canada Flight 143, a Boeing 767-200 jet, ... at 7,920
m altitude, about halfway through its flight from Montreal to Edmonton.

Language focus
Past Forms (continuation)
Ex.1. Fill in Past Simple or Past Perfect then state which action happened first.
1. After Thomas Brown ... (discover) that certain dielectrics ... (perform)
better when charged up at a slower rate of oscillation he ... (patent) this idea.
2. The scientists ... (devise) a new term “elastic stress” only after they ...
(discover) the property of dielectrics to absorb unusually large quantities of charge.
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3. Benjamin Franklin ... (investigate) the Leyden jar and ... (prove) that the
glass ... (store) the electric charge but not the water as others ... (assume) before
that.

4. Some decades ... (pass) before the scientists in the nineteenth century ...
(realize) that an electric motor was an electric dynamo run in reverse.

5. After the Newcomen engine ... (be) in service for a time, the people ...
(discover) that the valves that ... (control) the steam could be automated.

Ex.2. Fill in Past Simple, Past Perfect or Past Perfect Continuous.

I'm sorry I (1) ... (leave) without you last night, but I told you to meet me early
because the show started at 8:00. I (2) ... (try) to get tickets for that play for
months, and I (3) ... (not want) to miss it. By the time I finally left the coffee shop
where we were supposed to meet, I (4) ... (have) five cups of coffee and I (5) ...
(wait) over an hour. I (6) ... (have) to leave because I (7) ... (arrange) to meet
Kathy in front of the theater.

When I (8) ... (arrive) at the theater, Kathy (9) ... (pick, already) the tickets and
she was waiting for us near the entrance. She (10) ... (be) really angry because she
(11) ... (wait) for more than half an hour. She said she (12) ... (give, almost) and
(13) ... (go) into the theater without us.

Kathy told me you (14) ... (be) late several times in the past and that she would
not make plans with you again in the future. She mentioned that she (15) ... (miss)
several movies because of your late arrivals. I think you owe her an apology. And
in the future, I suggest you be on time!

Ex.3. Choose the correct item. Identify the tense form and explain its usage.
1. Scarcely ..... out of the window when I saw a flash of light.
a) had I looked ¢) had I been looking
b) I was looking d) was I looking
2. It wasn't raining when I looked out of the window; the sun was shining. But
it ..... earlier. That's why the ground was wet.
a) Rained ¢) had rained
b) was raining d) had been raining
3. She was not interested in the book because she ..... it.
a) hadn’t understood c¢) wasn’t understanding
b) didn’t understand d) hadn’t been understanding
4. 1 got lost in the forest because I took the road I ..... before.
a) didn’t never take ¢) had never taken
b) never took d) didn’t take
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5. He ..... ill for three days, so his mother wanted to bring him to a doctor, but
he didn’t want to go.

a) had felt ¢) had been feeling
b) felt d) was feeling
6. Her face was stained with tears and her eyes were red. She ..... .
a) cried ¢) had been crying
b) was crying d) had cried

7. We... TV for ten minutes when the electricity went off
a) watched ¢) had watched
b) were watching d) had been watching
8. He had been away for many years and when he visited his native town, he
saw that it ..... greatly.
a) changed
b) was changing

¢) had been changing
d) had changed

Ex.4. Circle the correct form of the verbs in parentheses. Remember state
verbs can’t be used in continuous forms.

1. While Frank (was, was being) in Florida, he met his ex-wife.

2. We (were having, had) lunch on the picnic table in the backyard when the
rain started.

3. The thief looked into his rear-view mirror and (was realizing, realized) that
he (was being, was) followed by a police car.

4. They (had had, had been having) that house for thirty years when they sold
1it.

5. Lionel (was being, was) crazy as a teenager.

6. She (was seeing, saw) a tall, dark-haired man outside in the garden.

7. At the airport I (was recognizing, recognized) the man I had to pick up from
the photo the company had given me.

Ex.5. Form sentences using the words given below.

1. the project, done, research, We, a lot of, we, started, before, had.

2. electricity, had been, 40 years, before, practical DC, built, a really, studying,
generator, Thomas Edison, he, in the 1880s, for nearly.

3. circuit, teaching, George Simon Ohm, was, at college, published, when, his
work, he, the galvanic, in Cologne, about.

4. last night, watching, When, called, I, my favourite, was, show on television,
Carol.
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Ex.6. Put all the possible questions to the following sentences.
1. Russian scientists contributed greatly to the science of electricity.
2. Before we parked our car, we had collected the ticket.

Linking words for giving examples

Paragraphs 4, 5 and 6 in the text “Energy” classify sources of energy. There are
sentences like this: “We use many different energy sources to do work for us but
they all can be classified into two groups — renewable and nonrenewable”. We can
support a classifying sentence by giving an example: “Fossil fuels, like coal, natural
gas and oil are called nonrenewable energy sources because their supplies are
limited”.

The following linking words are used to give examples:
such as, like, for example, for instance, especially, in particular.

e Such as is used especially in written English when giving one or two typical
examples when there are many others: It is difficult to get even basic foods such as
bread and sugar.

e For instance is slightly less formal than for example and is used in more
spoken English: Some people are good at languages. Take Katie, for instance.

o In written English people usually use for example, for instance or such as
rather than like.

Ex.7. Look through the text “Energy” and find the linking words used for
giving examples.

Ex.8. Fill in the gaps with the correct linking word from the box. Some of them
cab be used twice.
for example like in particular for instance suchas especially

1. The speaker talked about magnetic materials in general and about
ferromagnets ....

2. Solar furnaces illustrate just one of the numerous ways to harness the sun.
Using semiconductors, scientists, ... , have transformed solar energy into electric
energy.

3. ..., when we are cold, we can jump up and down to get warmer.

4. Some cold walls, ... in old houses with solid walls, draw atmospheric
moisture to them, rather as windows do.

5. Large electrical goods ... television sets and washing machines are widely
used in everyday life.

-211-

6. Things ... glass, paper and plastic can all be recycled.
7. Try to avoid fatty foods ... cakes and biscuits.

Reading and Speaking
Reading

Ex.1. Look at the headline and the introduction to the text below. Write several
questions you would like to know the answers to after reading the text.

Traditional sources of energy

Energy is required to run a large number of things, from homes to cars to
electronics. While new energy sources are being sought after at a steady rate, there
still remain several more traditional sources of energy. These traditional energy
sources are well-established energy sources that are used the world over to make
civilization run smoothly.

1. Coal is a non-renewable fossil fuel that supplies electrical power to power
systems. Coal was created by fossilized dead plants on the bottom of swamps
millions of years ago being heated and pressurized. Coal is also used as a means for
making materials such as tar, plastic and steel. Emission-free coal is in
development to reduce the amount of pollution produced by burning coal. There is
also research in place to find a way to contain the greenhouse gases that are put off
by burning coal to keep them from entering the atmosphere.

2. Natural gas is a non-renewable fossil fuel used for a number of different
things. Natural gas can be used as a heating source in homes, fuel for stoves, and to
run hot water heaters and other appliances. This energy source is also used to
produce materials such as steel, brick, antifreeze, and explosives. Natural gas is also
being looked to as an alternative fuel source for transportation. This fuel source
produces fewer harmful emissions than other sources.

3. Uranium is the main source of nuclear energy, which is non-renewable. To
process uranium into nuclear energy, the atoms of uranium must be split to release
their energy. Most nuclear energy is produced from the specific uranium type U-
235 because of the relative ease of splitting its atoms. Nuclear power is primarily
used to provide electricity. When nuclear energy is produced, there is hardly any
carbon dioxide produced. However, there is radioactive waste produced, which
can be damaging to the environment and a detriment to the health of humans.

4. Crude oil, also known as petroleum, is a non-renewable energy source used to
produce several different products. Gasoline for transportation is one use for
petroleum, used in both personal vehicles and transportation such as jets and semi-
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trucks. Ink, crayons, tires, ammonia and bubble gum are also products of petroleum.
Refining petroleum and producing products using petroleum give off several
different emissions, such as carbon dioxide, carbon monoxide and sulfur dioxide,
which can cause acid rain. Because of this, environmental laws have been put into
practice to reduce the emissions of oil production and protect the environment.

Ex.2. Give the definitions to the words which are in bold in the text.

Ex.3. Which energy source according to the text:
o isused to produce several different products
is used not only as a source of energy
produces hardly any carbon dioxide
is not a fossil fuel
can be used as an alternative fuel source for transportation
is primarily used to provide electricity
produces fewer harmful emissions than other sources.

Ex.4. Which paragraph mentions the information about

o the research to find a way to contain the greenhouse gases to keep them from
entering the atmosphere

o different emissions which can cause acid rain

e a specific type of a chemical element

e some environmental laws

e how the source of energy was created

Speaking
Ex.1. Complete the diagram from the list given below. Write as many
classifying sentences as you can and add examples to support your classifying
sentences using the linking words for giving examples.
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energy sources

v '

primary sources 1.

2. nonrenewable electricity
wind 3. 4. 5. uranium ore|| 6.

' ' v v v

7. ocean 8. gases 9.

ethanol 10. 11. tidal 12. coal 13. | |propane| | 14.
a) secondary sources h) solar
b) solids 1) wave
c) geothermal j) biodiesel
d) crude oil k) renewable
e) methane gas 1) fossil fuel
f) liquids m) hydroelectric
g) natural gas n) biomass

*Ex.2. Explain and draw the diagram of the process of continuous
transformation from kinetic energy to potential energy when we throw a ball
into the air. Say what kind of energy the ball has when it:

is on the ground and not moving

is tossed into the air

reaches its maximum height and when its velocity is 0

falls to the ground
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UNIT 20. RENEWABLE SOURCES OF ENERGY (PART 1)

Overview
= Reading and Vocabulary: Wind energy.
= Language focus: Structures: used to / would do; be/get used to doing.
Verb Tense Review. Linking words to express effect and result.
= Reading and Speaking: Biomass and biofuel.
=  Writing: A report about different types of biofuels.

Reading and Vocabulary
Reading

Wind Energy
A part of the last (Sth) paragraph of the text has been removed. Choose from the
passages A-C (Ex.1.) the one which fits the gap in the text best of all.

[1] Wind energy is defined as the “power generated by harnessing the wind,
usually by windmills”. In scientific terms, wind energy is the "force" of winds
blowing across the earth’s surface.

[2] Airflows can be used to run wind turbines. Modern wind turbines range
from around 600 kW to 5 MW of rated power, although turbines with rated output
of 1.5-3 MW have become the most common for commercial use; the power output
of a turbine is a function of the cube of the wind speed, so as wind speed increases,
power output increases dramatically. Areas where winds are stronger and more
constant, such as offshore and high altitude sites, are preferred locations for wind
farms. Typical capacity factors are 20-40%, with values at the upper end of the
range in particularly favourable sites.

[3] Globally, the long-term technical potential of wind energy is believed to be
five times total current global energy production, or 40 times current electricity
demand. This could require wind turbines to be installed over large areas,
particularly in areas of higher wind resources. Offshore resources experience mean
wind speeds of 90% greater than that of land, so offshore resources could contribute
substantially more energy. When harnessed, wind energy can be converted into
mechanical energy for performing work such as pumping water, grinding grain. The
amount of kinetic energy within Earth's atmosphere is equal to about 10,000 trillion
kilowatt-hours. An efficient windmill can produce approximately 175 watts per
square meter of propeller-blade area at a height of 25m. In 2006, a total of
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73,904 MW was generated, so if each windmill has 2 sq. meters of area, that equals
to over 200,000 wind turbines working throughout the globe.

(4]

e Wind energy is free, clean and non-polluting. The generation of wind power
does not produce any by-products that could be harmful to the environment. There
are no chemicals involved, no waste production, it's squeaky clean.

e Suitable for less sunny regions. This creates the possibility of generating
energy non-stop, during day and night.

e Dovetails well with other systems. The generated wind energy can be used
full time in residential or commercial applications combined with your regular
power supply. It can also act as a back-up in case your residential supply line fails.

¢ Simple technology. There is nothing too complex, mechanically, in terms of
designing and building wind turbines.

e Cheap electricity. Wind energy is relatively cheap as compared to other
sources. The estimated cost of generating one kilowatt-hour by wind power is
about 8¢, as compared to 5¢ for typical hydropower and 15¢ for nuclear power.

e Safe, if properly maintained.

(3]

e Aecsthetically disturbing. Some people just don't like the look of giant
whirling blades structures outside their window.

e Inconstant nature of the wind. It might be windy, or not. Who knows.
Constructions companies try to place turbines in the most windy areas, even
though at times, it still might not be as windy.

e Affects the bird population. Birds and other flying creatures have trouble
seeing the turbines. Although special coloring patterns and slower moving blades
have reduced this problem.

e Wind farms generate noise in quiet, rural sites. Construction companies
tried to solve this by moving the turbines offshore (in the middle of a lake or a
river).

Reading comprehension
Ex.1.

A. Wind energy depends upon the wind in an area and therefore is a variable
source of energy. The amount of wind supplied to a place and the amount of energy
produced from it will depend on various factors like wind speeds and the turbine
characteristics.

B. Though wind power is non-polluting, the turbines may create a lot of
noise, which indirectly contributes to noise pollution.
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C. A number of companies are working on solving this problem. A company
called Verdant Power came up with an idea of placing wind turbines underwater.
This new free-flow hydropower technology utilizes underwater currents to harvest
energy. The advantages are that this system is out of sight, hidden deep in rivers or
oceans. Some disadvantages could be the cost of installation and maintenance. An
Ontario-based company is also working to an alternative approach, by placing
"turbines" floating hundreds of feet high above the ground! This could pose a risk
for airplanes thought, or act as a giant conducting wire for lightning bolts.

Ex.2. Match headings A-F with paragraphs 1-5 in the text. There is one
heading you don’t need.

A. Technical potential of wind energy.

B. Renewable energy debate.

C. What is wind energy?

D. Advantages of wind energy.

E. Wind turbines capacity.

F. Disadvantages of wind energy.

Ex.3. Put questions to the following answers.
1. To run wind turbines.
2. It is a function of the cube of the wind speed.
3. Offshore and high altitude sites.
4. 40 times current electricity demand.
5. Offshore resources.
6. Into mechanical energy.

Ex.4. Say whether these sentences are about pros and cons of wind energy.
What advantages or disadvantages mentioned in the text do these sentences
refer to?

1. Wind energy does not cause green house gases or other pollutants.

2. Ttis possible to generate energy 24 hours a day.

3. The landscape should be left in its natural form for everyone to enjoy.

4. Wind turbines can be built in both the developed and third world.

5. The cost of producing wind energy has come down by at least eighty
percent since the eighties.

6. The strength of the wind is not constant and it varies from zero to storm
force.

7. Each turbine can generate the same level of noise as a family car traveling at
70 mph.
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Vocabulary
Ex.1. Match the words and word combinations (1-10) with their definitions
a-k).

1 commercial | a | smth additional that is produced during a natural or
use industrial process

2 | back-up b | continuing for a long period of time, relating to what

will happen in the distant future

3 | by-product | c¢ | regarding something; concerning something

4 | capacity d | the average rate at which it covers distance
factors

5 come up e | smth that you can use to replace smth that does not
with work or is lost

6 in terms of f | the power which is available at a specified output of a
smth device under specified conditions of operation

7 long-term g | the ratio of the distance traveled by the air to the time

taken to cover the distance

8 | rated output | h | is one which is undertaken for a business purpose,

power rather than hobby, recreational, educational, or other
purposes
9 the mean j | to think of an idea, answer
speed

10 | wind speed | k | the ratio of average actual use to the available capacity
of an apparatus or industrial plant to store, process,
treat, manufacture, or produce

Ex.2. Study and translate the following examples of the collocations of the
word “wind” with other nouns. Use some of them in the sentences below. What
collocations are synonyms?

wind +

m

conditions | [energy| |resources| |speed power

mill| |turbine farm

1. Large ... are needed to provide entire communities with enough electricity.
2. ... are available in a range of sizes which means a vast range of people and
businesses can use them.
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3. The amount of energy produced will depend on various factors like ... and
the turbine characteristics.

4. There are some disadvantages for ..., which may put a dampener in its
popularity.

5. Though ... is non-polluting, the turbines may create a lot of noise, which
indirectly contributes to noise pollution.

6. Since wind energy will require knowledge of the weather and ... on long-
term basis, it may be a bit impractical.

7. A ... is a building or structure with parts that turn around in the wind, used
for producing electrical power or crushing grain.
Ex.3. Match the verbs in the box with noun phrases (1 -16) as they are used in
the text.
install, harness, dovetail, move, contribute, run, vary, experience, affect,

create, produce, blow, range, generate, place

1. ... the wind 9. ... energy non-stop

2. ... wind turbines 10. ... well with other systems

3. ... across the earth’s surface ~ 11. ... the possibility

4. ... from around 600 kW to 12. ... turbines in the most windy areas
5. ... wind turbines 13. ... the bird population

6. ... mean wind speeds 14. ... noise in quiet, rural sites

7. ... substantially more energy  15. ... the turbines offshore

8. ... by-products 16. ... from zero to storm force

Ex.4. Use the verbs from the box in Ex.3 in the correct form.

1. Once the wind turbine is built the energy it ... does not cause green house
gases or other pollutants.

2. Remote areas that are not connected to the electricity power grid can use
wind turbines ... their own supply.

3. The largest single turbine available today can only provide enough
electricity for 475 homes, when ... at full capacity.

4. Solar energy involves capturing and ... the sun’s energy.

5. These machines can be ... either on the shoreline or in deeper waters
offshore.

6. Combustion releases pollution, such as carbon monoxide and sulfur dioxide,
which may ... to acid rain and global warming.

7. When water flows through a dam, it activates a turbine, which ... an electric
generator.

8. When we add energy to an object, its atoms and molecules ... faster
increasing its energy of motion or heat.
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Ex.5. Match the following verbs to their synonyms from the box in Ex.3 above.

1. position 4. modify 7. make
2. promote 5. fix 8. match
3. include 6. impact 9. undergo

Language focus
Structures used to / would do; be/get used to doing

o used to do describes past habits, states or long-lasting actions and
situations which are now finished.

We used to live in a small village, but now we live in London.

e would do describes only past events and actions. It cannot be used to refer
to past states.

I would wait for you nearly every afternoon after school and then we would stroll
home together across the park.
But: I used to be an administrative assistant (Not: [sxould be an administrative
assistant). Be — a state verb.
o  We use the Past Simple and not used to when we
o refer to a single action which happened at a definite time in the past
I bought a new bike yesterday (Not: [-ased-te buy a new bike yesterday.)
e say how many times an action happened
I went to the gym several times. (Not: I-ased-te go to the gym several times.)
e say how long an action took

I'lived in San Diego for five years. (Not: I usedte-live in San Diego for five

years.)

e In questions and negatives we usually use “Did you use to...?” and “IT didn't
use to ...” but not “Would you ...?”” and “I wouldn't ...”

We would go out much in the winter months.
But: Did you use to go out much in the winter months?
We didn't use to go out much in the winter months.

e be used to + noun / pronoun / -ing form means be accustomed to
something, that something is normal, not unusual, isn't strange or new for us.

I am used to driving on the left because I've lived in Britain for a long time.

e get used to +noun / pronoun / -ing form means become accustomed to
something. We use this structure to talk about the process of something becoming
normal for us.

If you want to live alone you will have to get used to doing everything yourself.
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Ex.1. Read the sentences and say whether they are correct or wrong. Give the
correct sentences. Pay attention to the structures used to, would and Past
Simple.
1. Yesterday I used to buy a new car.
When I was I child, I used to play football every Saturday.
My mother would live in India when she was young.
After finishing medical school, John trained as a cardiologist.
My friends and I would go out to a disco every weekend in the summer.
My grandfather says winters would be colder when he was young.
When I was a student, I would go climbing at weekends with my friends.
8. Susie used to go to a party last weekend.
Ex.2. There is a mistake in every sentence. Correct them. Sometimes there are
two right versions.
1. She would always be beautiful when she was young.
T used to go to the beach yesterday.
James would always have a very important test last week.
. Jamie would always have a dog when she was a child, but now she has a cat.
. Tused to graduate from Georgetown University in 1992.
. I'would always be fat, but I lost a lot of weight in high school.
Ex.3. Make the sentences negative and interrogative.
1. He would constantly embarrass himself by asking stupid questions in class.
2. They used to spend Easter with us every year until we moved.
Ex.4. Choose the correct item. Explain the difference between used to do smth
and be used to doing smth.
1. When I was a child I ... go swimming in the lake.
a) used to b) am used to
2. I...in front of an audience. I am a teacher.
a) used to speak b) am used to speaking
3. Asa father I ... the mess my children make every evening.
a) used to clean up b) am used to cleaning up
4. Inthe army I ... at six every morning.
a) used to get up b) am used to getting up
5. My grandmother ... 5 miles to go to church on Sundays.
a) used to walk b) is used to walking
6. 1... the paper after lunch. That's one of the things I really enjoy
a) used to read b) am used to reading
7. After all this time I have become quite ... this program.
a) used to operate b) used to operating
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Ex.5. Read the situations. Complete the sentences using the structure be / get
used to smth / doing smth and the verbs in bold. Some sentences are negative.

1. Frank lives alone. He doesn't mind this because he has lived alone for 15
years. It is not strange for him. He ... alone.

2. 1bought some new shoes. They felt a bit strange at first because I ... them.

3. Our new flat is on a very busy street. I expect we'll ... the noise, but at the
moment it's very disturbing.

4. Diane has a new job. She has to get up much earlier now than before - at
6.30. She finds this difficult because she ... up so early.

5. Brenda's husband is often away from home. She doesn't mind this. She ...
him ... away.

6. When Mark arrived to England it was very difficult for him to drive on the
left. Now after three years, it's no problem for Mark. He ... on the left.

Verb Tense Review
Ex.6. Put the verbs in brackets into the correct tense form (Present Simple,
Past Simple, Present Perfect, Past Perfect, Present Perfect Continuous, Past
Perfect Continuous).

1. Ttisalready 9:30 PM and I ... (wait) here for over an hour. If John ...( not
get) here in the next five minutes, [ am going to leave.

2. 1...(be) really angry at John yesterday. By the time he finally arrived, I ...
(wait) for over an hour. I almost left without him.

3. I...(see) many pictures of the pyramids before I ... (go) to Egypt. Pictures
of the monuments are very misleading. The pyramids are actually quite small.

4. Sarah ... (climb) the Matterhorn, ... (sail) around the world, and ... (go)
on safari in Kenya. She is such an adventurous person.

5. Sarah ... (climb) the Matterhorn, ... (sail) around the world and ... (go) on
safari in Kenya by the time she turned twenty-five. She ... (experience) more by
that age than most people do in their entire lives.

6. When Melanie ... (come) into the office yesterday, her eyes were red and
watery. | think she ... (cry).

Ex.7. Put the verbs in brackets into the correct tense form. Mind about
dynamic (continuous) and state (non-continuous) verbs.
1. a) Look, I... (have) two tickets for the circus.
b) Look, I ... (hold) two tickets for the circus.
2. a) We ... (be) there for more than half an hour by the time the show began.
b) We ... (wait) there for more than half an hour by the time the show began.
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3. a) Sam ... (sit) in the seat next to me when the clown threw a bucket of water at
me.

b) Sam ... (be) in the seat next to me when the clown threw a bucket of water at
me.
4. a) One clown was juggling while he ... (balance) a glass of wine on his head.

b) Clown was juggling while he ... (have) a glass of wine on his head.
5.a)I...(love) the circus ever since I was a child.

b) I ... (go) to the circus ever since I was a child.
6. a) Right now, I ... (see) two elephants doing tricks in the ring.

b) Right now, I ... (look) at two elephants doing tricks in the ring.

Linking words to express effect and result

The following linking words are used to express effect and result:

such/so ... that, so, consequently, therefore, as a result, for this reason.
They are all used in a similar way: "The company are expanding. Therefore /
Consequently / As a result, they are taking on extra staft."

e Therefore means for this reason: She already had a lot of experience and
therefore seemed the best candidate for the job.

e So is more informal than therefore and is more common in everyday
English: They had not eaten all day, so they were very hungry.

e So that explains the outcome of an action.

e As a result and consequently are used to say that because of a particular
situation, something else happens or is true: Economic growth slowed down as a
result of inflation.

o For this reason is used to explain the reason for something.

Ex.8. In the text “Wind energy” above find the sentences containing linking
words expressing effect and result.

Ex.9. Fill in the gaps with linking words: as a result of, so that, therefore,
consequently, for this reason.

1. The simplest type of transformer consists of two coils of wire, electrically
insulated from one another and arranged ... a change in the current in one coil will
produce a change in voltage in the other.

2. Spell check programs do not recognize when you have used the wrong word.
..., you must still read your work carefully.

3. ... the pilots’ strike, all flights have had to be cancelled.
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4. ..., in 1983 a more comprehensive survey was carried out in the area with
two objectives — to map structure in reconnaissance form, and to look for evidence
of Westphalian strata with a view to coal development.

5. The cell phone is thin and light and ... very convenient to carry around.

Reading and Speaking
Reading
Ex.1. Look at the headline and the introduction to the text below. Write several
questions you would like to know the answers to after reading the text.
Biomass and biofuel

In a few decades the fossil energy sources like oil and coal we use nowadays
will be exhausted. To avoid this we either must change our lifestyle and the habit of
wasting energy or we have to find other ways to get energy without exploiting the
earth. One way of doing this is getting energy from biomass.

Biomass is organic material made from plants and animals. It is a renewable
energy source because firstly, we can always grow more trees and crops, and waste
will always exist and secondly, because the energy it contains comes from the sun.
Through the process of photosynthesis, plants capture the sun's energy. When the
plants are burned, they release the sun's energy they contain. In this way, biomass
functions as a sort of natural battery for storing solar energy. Biomass doesn’t
include fossil fuels, which take millions of years to create.

When burned, the chemical energy in biomass is released as heat. Wood waste
or garbage can be burned to produce steam for making electricity, or to provide heat
to industries and homes. Burning biomass is not the only way to release its energy.
In fact, biomass has many possibilities as a renewable energy source. High energy
crops grown specifically to be used as fuel are being developed, and scientists are
beginning to consider agricultural and animal waste products as possible fuel
sources. Biomass can be converted to other usable forms like methane gas, or fuels
such as ethanol and biodiesel.

In general, there are two main approaches to using plants for energy production:
growing plants specifically for energy use, and using the residues from plants that
are used for other things. The best approaches vary from region to region according
to climate, soils and geography. Biomass briquettes are increasingly being used in
the developing world as an alternative to charcoal. The technique involves the
conversion of almost any plant matter into compressed briquettes that typically
have about 70% the calorific value of charcoal.

Biofuels are a wide range of fuels which are in some way derived from biomass.
The term covers solid biomass, liquid fuels and various biogases. Biofuels are
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gaining increased public and scientific attention, driven by factors such as oil price
spikes, the need for increased energy security, concern over greenhouse gas
emissions from fossil fuels, and government subsidies.

Biofuels provided 1.8% of the world's transport fuel in 2008.

Biomass energy advantages.

e Biomass is very abundant. It can be found on every square meter of the
earth.

e [tis easy to convert to a high energy portable fuel such as alcohol or gas.

e [tis cheap in contrast to the other energy sources.

e Biomass production can often mean the restoration of waste land (e.g.
deforested areas).

e [t may also use areas of unused agricultural land and provide jobs in rural
communities.

Biomass energy disadvantages. There really are not that many. But we do need
to look at the whole picture when trying to see if biomass is a good alternative fuel
to fossil fuel such as coal or oil.

e It could contribute a great deal to global warming and particulate pollution if
directly burned.

e It takes more energy to plant, cultivate and harvest the crops and trees than it
is worth to get a net energy gain. It also takes up more water from the earth and
other fossil fuels to make the fertilizers and fuels for planting and harvesting and it
also takes up more land for the crops and trees.

e Biomass collection is difficult.

e Biomass crops are not available all year. Corn, wheat, barley and the like are
seasonal crops. Trees are also a slow growing resource even though they are
renewable.

Ex.2. Read the statements and mark them true (T) or false (F). Give the true

statements.

1. Fossil fuels are one of the kinds of biomass.

2. We can release energy of biomass only by burning it.

3. Scientists are developing high-energy crops grown specifically to be used as
fuel.

4. To produce energy we can use only the plants grown specifically for energy

use.

Biomass can hardly be converted to other usable forms.

6. Biofuels are gaining popularity mainly because of government subsidies.

b
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7. Biofuels provided a small portion of the world's transport fuel in 2008.

Ex.3. Say whether these sentences are about advantages or disadvantages of
biomass energy. What advantages or disadvantages mentioned in the text do
these sentences refer to?

1. When direct combustion of plant mass is not used to generate energy and
fermentation, pyrolysis are used instead, there is minimal environmental impact.

2. Alcohols and other fuels produced by biomass are efficient, viable, and
relatively clean-burning.

3. Biomass energy is available throughout the world.

4. Tt produces carbon dioxide and other greenhouse gases when burning.

5. On a small scale there is most likely a net loss of energy — energy must be
put in to grow the plant mass.

6. Still an expensive source, both in terms of producing the biomass and
converting it to alcohols.

Speaking

Ex.1. Answer the questions using the information from the text. Use word
combinations given below.
1. exhaust fossil energy sources
release the sun's energy
take up more water from the earth
gain increased public and scientific attention
concern over greenhouse gas emissions
contribute a great deal to global warming
provide jobs in rural communities

8. change our lifestyle

9. seasonal crops

10. get a net energy gain

11. wide range of fuels

12. high energy portable fuel
13. restoration of waste land
14. capture the sun's energy

Nk WD

1. Why can we say that biomass functions as a sort of natural battery for
storing solar energy?

2. What is the difference between biomass and fossil fuels?

3. “When burnt, the chemical energy in biomass is released as heat” — Can we
name this process the energy conversion?

4. How can we change our lifestyle to save the fossil energy sources like oil
and coal which are widely being exhausted nowadays?

5. In your opinion — if biomass is a good alternative fuel to fossil fuel such as
coal or oil or not?

*Writing

Write a report about different types of biofuels — solid biomass, liquid fuels and

various biogases. Pay attention to advantages and drawbacks of each type of fuel.
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UNIT 21. RENEWABLE SOURCES OF ENERGY (PART 2)

Overview
= Reading and Vocabulary: Solar energy.
= Language focus: Future forms.
= Reading and Speaking: Tidal / Ocean energy.
=  Writing. A project “Energy of future”.

Reading and Vocabulary

Before you read

1. Discuss the kinds of power that fall under the category of green energy.
Emphasize those kinds the use of which is economically expedient.

2. Find out examples of green energy which can be of local interest.

Reading
Solar energy

1. Renewable energy is derived from natural processes that are replenished
constantly. In its various forms, it derives directly from the sun, or from heat
generated deep within the earth. Included in the definition is electricity and heat
generated from solar, wind, ocean, hydropower, biomass, geothermal resources, and
biofuels and hydrogen derived from renewable resources. Renewable energy
replaces conventional fuels in four distinct areas: power generation, hot water and
space heating, transport fuels, and rural (off-grid) energy services. During the five-
years from the end of 2004 through 2009, worldwide renewable energy capacity
grew at rates of 10—60 percent annually for many technologies.

2. Solar Energy is radiation produced by nuclear fusion reactions deep in the
Sun’s core. Solar energy travels to Earth through space in discrete packets of energy
called photons. A photon is defined as a packet or quantum of a wave-like
fluctuations in electric and magnetic fields traveling through free space or a
material medium. The simplest example of solar energy use is your calculator. As
long as there is light in the room, the calculator will always work by converting
light into useful energy. The solar cells on a calculator are called photovoltaic cells
and are made of semiconductors, like silicon.

On the side of Earth facing the Sun, a square kilometer at the outer edge of our
atmosphere receives 1,400 megawatts of solar power. Only half of that amount
reaches Earth’s surface. The amount of light that reaches any point on the ground
depends on the time of day. The total radiation power varies only slightly, and any
considerable change would alter or end life on Earth.
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Greenhouses and solariums are common examples of the direct use of solar
energy, having glass surfaces that allow the passage of visible light from the sun but
slow down the escape of heat and infrared energy. No power source is entirely
impact-free.

So solar energy has both advantages and disadvantages.

3. ¢ Clean, non-polluting.

Renewable, endless supply that belongs to no one.
Works best in the sunniest, often the poorest, parts of the world.
Dovetails with other clean systems.
Flexible and modular — systems can be resized.
Safe.
Some research and development not funded.
o Electricity produced is more expensive.
e Cannot be used as the only system in cloudy places.
e Energy has to be stored in batteries, hydrogen, water or other matter.

5. Renewable energy, after its generation, needs to be stored. A combination of
renewable energy plants, as well as solar power plants is essential for this type of
energy supply because solar power plants can only produce energy when the sun
shines.

So some political and economical issues get rise.

Storing solar energy at night and during cloudy days can be very expensive.
Nevertheless, solar power is the second-fastest-growing energy source today. If
solar energy is absolutely free, why isn’t everything powered by it? There are costs
involved in creating, running and maintaining your solar (photovoltaic) system.
There is a lot of hardware needed to set up this system. Typically, around $32,000
is needed for a photovoltaic system. Also, an installed photovoltaic system will cost
somewhere around $9 per peak Watt.

Parts of Europe and Japan are extremely focused and are investing heavily on
the solar energy industry. The political commitment and support has promoted the
development of solar electricity especially in Germany and Japan. At the end of
2009, cumulative global photovoltaic (PV) installations surpassed 21 GW and PV
power stations are popular in Germany and Spain. Solar thermal power stations
operate in the USA and Spain, and the largest of these is the 354 megawatt (MW)
SEGS power plant in the Mojave Desert.

The Greenpeace organization predicts that this political dedication forecasts that
solar electricity sector is at a start of a massive transformation and expansion over
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the few decades. The objective is to increase the usage and demand for solar
electricity while substantially lowering the greenhouse gas emissions.

It should be noted, however, that this kind of a transformation will not happen
by itself, and needs the support of both the consumers and the industry.

Reading comprehension

Ex.1. Scan the text and choose the suitable heading from this list for each part
(1-5) of the text. Note there are more headings than parts so you will not use all
of them.

A. Advantages

B. Political and economical questions
C. Energy investment

D. Sources of renewable energy
E. Solar energy
F. Disadvantages

Ex.2. Read the statements and mark them true (T) or false (F). Give true
statements.

1. There are some attempts of using green energy although there are no areas
where it could replace traditional fuels.

2. Unfortunately, renewable energy tends to decline through out the world.

3. A calculator can be offered as the simplest example of using solar energy.

4. The fact that the sun never stops radiating is a clue why the amount of light
doesn’t depend on the time of day.

5. Greenhouses and solariums are typical examples of the direct use of solar
energy.

6. Green power sources are totally harmless and safety for the environment.

7. One of the advantages of renewable energy use is that it doesn’t need any
technology and equipment to be stored as it is used exclusively in a direct way.

8. Storing and using solar energy doesn’t require high costs, as it is endless and
is derived from natural process.

9. PV power stations are widely spread in all countries.
Ex.3. Complete the following statements, based on the information in the text,
using a maximum of four words.

1. Atthe end of 2009, ... surpassed 21 GW.
In its various forms, renewable energy derives directly from ... .
All energy sources give rise to ... .
A combination of plants is ... .
The calculator works by ... .
Glass surfaces of solariums and greenhouses let sun light in but slow down

SNk
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7. Solar energy has to be stored ... .
Vocabulary
Ex.1. Complete the following definitions using the information from the text.
Learn these definitions by heart.
Solar energy is ...
A photon is ...
Renewable energy is ...

Ex.2. Match the verbs (1-8) from the text with their meanings (a-h).

1 | alter a | to make a statement saying what is likely to happen in the
future

2 | convert b | to prepare the equipment that will be needed for an activity

3 | derive c to change or to make someone or smth change

4 | dovetail | d to make smth full again, esp with a supply of water etc

5 | forecast | e | toprovide people with smth that they need

6 | replenish | f | to change smth into a different form

7 | setup g | todevelop or come from smth else

8 | supply h | to fit together perfectly

Ex.3. Give the synonyms to the verbs given in Ex.2. Use a dictionary if you
need.

Ex.4. Complete the sentences below. Use the adjectives from the box. There are

two words more so you don’t need to use all of them.

massive, conventional, flexible, renewable, distinct, considerable,
essential, polluting

1. The share of ... sources in electricity generation is growing.

2. Solar hot water systems make an important contribution and replace ...
installations.

3. Subject to a particular geographic position the energy saving program of the
country needs two groups of quite ... solar systems.

4. The development of new hardware is ... for this type of energy supply.

5. Scientists and researchers have been working on a problem of ... expansion
of green energy use.

6. Local green energy systems are distinguished as ... and modular systems.

Ex.5. Give opposites to the adjectives from Ex.4. Use a dictionary if you need.
Make your own sentences.
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Language focus

Future forms

Future Simple
(Will)

Be Going To

Future Continuous

Future Perfect

decisions taken
at the moment
of speaking
(on-the-spot
decision)

actions intended to be
performed in the
near future

She’s going to visit
her parents

actions in progress
at a stated future
time

He’ll be
sunbathing in

Since it’s getting tomorrow. Hawaii this time
dark, I’Il turn on the next week.
light.
hopes, fears, | planned actions or | actions which are
threats, promises, | intentions the result of a
warnings,  offers, | Now that they’ve | routine (instead of
predictions, settled in their new | Present Cont.)
requests, comments house, they’re I’ll be seeing
Wi;}l: eXPﬁCt’ hope, going to have a | John tomorrow.
i”enie"% mafi'l;;’ party. (We work in the
bably > same ofﬁce. SO
?’:1: afraid I’ll be a we'll - definitely
little late. meet.)
actions or | evidence that | when we  ask
predictions which | something will | politely about
may (not) happen | definitely happen in | people’s

in the future

She’ll  probably
buy the dress.
(prediction)

or actions which we
cannot control and
will inevitably
happen

He will be ten next
year.

the near future

Ann is going to
have a baby.

Look at the dark
clouds in the sky!
It’s going to rain.

arrangements to
see if they can do
sth for wus or
because we want
to offer to do sth
for them

Will you be
going to the
supermarket? Can
you buy me some
tea?

actions which will be
finished before a
stated future time
She will have come
back by the end of
July.
Note: by or not...
until/till are used
with Future Perfect.
Until/till are
normally used with
Future Perfect only
in negative
sentences.

She will have
finished by 8
o’clock. (Not:
wntil/tl)

She won’t have

finished wuntil 8

o’clock.

things we are not

sure about or
haven’t decided to
do yet

She’ll  probably

be promoted. (not
sure yet)

things we are sure
about or we have
already decided to
do in the near future
He’s going to be

promoted. (The
boss has decided to
do it.)

Present Simple
(future meaning)

Present Continuous
(future meaning)

Future Perfect Cont.

timetables/program
s

The plane reaches
London at 9.45.

fixed arrangement in
the near future

Sally is seeing her
dentist this week.

duration of an action up to a certain time
in the future.

By the end of this year she will have
been working here for two years.

Time expression used with:

Will/Be Going
To/ Fut. Cont.

tomorrow, tonight, next week/month, in two/three etc days, the
day after tomorrow, soon, in a week/month etc

Future Perfect

before, by, by then, by the time, until (only in negative sentences)

Fut. Perf. Cont.

by ... for
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Ex.1. Match the sentences (1-8) with (a —h) and fill in the correct tense.
a. until it ... (stop) raining.

1. She’ll call us

2 Tdon't

3 What - (you/do)
4. Turn3£i1';l‘ights off
5. Don't s out
6.1 (i 10 you
7. He V\6Illlbe angry
8161 ghve oo £5.

LI

b. assoon as I ... (can).

c. if you ... (come) home late.

d. as soon as she ... (reach) London.

e. if you have an accident.

f. what ... (you/buy)?

g. when he ... (leave).

h. before you ... (go) to bed.

Ex.2. Complete the dialogue using the correct future form.

-232-




A: What 1) ..are you doing...(do) tonight?

B: 1 2) ... (try) to finish my homework because I 3) ... (go) to my cousin’s
wedding on Saturday and I 4) ... (not/be able) to do it then.

A: What time 5) ... the wedding ... (start) on Saturday?

B: The ceremony 6) ... (begin) at 2 o’clock, then I 7) ... (go) to the party in the
evening.

A: 8) ... any of your friends ... (be) there?

B: Well, my cousin says I can bring a friend. 9) ... (you/do) anything on Saturday
night?

A: No, but I 10) ... (feel) shy if I don’t know anyone.

B: Never mind. It 11) ... (be) a big party and I’'m sure you 12) ... (have) a great
time.

A: Ok, then. Thanks very much.

Ex.3. Put the verbs in brackets into the correct future form.

Dear Debbie,

Since you want to know what I 1) ...’m doing... (do) next week, I thought I"d
write and let you know. It 2) ... (be) a very busy week. On Monday I 3) ... (go) to
York. 1 4) ... (probably/be) there for three days, and by Wednesday I 5) .... (meet)
every important artist in the town. If everything goes well, I 6) .... (go) to Newcastle
on Thursday morning. There I 7) .... (meet) the chairman of the Arts Council. Then
on Friday and Saturday I 8) ... (visit) several small towns in the area to see what
their galleries are like. By Sunday I 9) .... (travel) for days and I imagine I 10) ...
(be) very tired, so it looks like I 11) ... (not/come) to your party on Sunday night.
Sorry! I hope you 12) ... (invite) me to the next one. Give my love to Mike.

Love, Sue.

Verb Tense Review

Ex.4. Put the verbs in brackets into the correct form (Present Simple, Present
Continuous, Present Perfect, Present Perfect Continuous, Past Simple, Past
Continuous, Past Perfect Continuous, Future Continuous, Future Perfect).

1. When Carol ... (call) last night, I ... (watch) my favorite show on television.

2. 1... (work) for this company for more than thirty years, and I intend to stay
here until I retire!

3. Sharon ... (love) to travel. She ... (go) abroad almost every summer. Next
year, she plans to go to Peru.

4. Thomas is an author. He ... (write) mystery novels and travel memoirs. He
... (write) since he was twenty-eight. Altogether, he ... (write) seven novels, three
collections of short stories and a book of poetry.
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5. We were late because we had some car problems. By the time we ... (get) to
the train station, Susan ... (wait) for us for more than two hours.

6. Sam ... (try) to change a light bulb when he ... (slip) and ...(fall).

7. Right now, Jim ... (read) the newspaper and Kathy ... (make) dinner. Last
night at this time, they ... (do) the same thing. She ... (cook) and he ... (read) the
newspaper. Tomorrow at this time, they ... (do, also) the same thing. She ...
(prepare) dinner and he ... (read). They are very predictable people!

8. By this time next summer, you ... (complete) your studies and ... (find) a
job. I, on the other hand, ... (accomplish, not) anything. I ... (study, still) and you
... (work) in some new high paying job.

Ex.5. Read the set of sentences and answer the questions below each set.
Explain the meaning of all tenses used in these sentences.
1. Jane talks on the phone.
Bob has been talking on the phone for an hour.
Mary is talking on the phone.
Who is not necessarily on the phone now?
2. I'm going to make dinner for Frank.
I'm making dinner for Judy.
I'll make dinner for Mary.
I make dinner for Ted.
I will be making dinner for Tony.
Who are you offering to make dinner for?
3. Jane left when Tim arrived.
Bob left when Tim had arrived.
Tim arrived when Mary was leaving.
John had left when Tim arrived.
After Tim arrived, Frank left.
Who did not run into Tim?
4. Jane is talking in class.
Bob always talks in class.
Mary is always talking in class.
Whose action bothers you?
5. Jane never left Jamestown.
Bob has never left Jamestown.
Who is still alive?
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Reading and Speaking

Before you read

In small groups, discuss these questions.

1. What do you know about alternative sources of energy that are common for
Ukraine?

2. From the renewables that you are aware of choose those which, you think, are
economically most acceptable and profitable for Donetsk region?

Tidal and Ocean Energy

Renewable energy flows involve natural phenomena such as sunlight, wind,
tides, plant growth, and geothermal heat, as the International Energy Agency
explains.

Tidal power

Tides are basically big bulges of water created by the gravity of the sun and the
moon. These bulges move around our planet, back and forth, creating currents and
causing water levels to rise and drop. Since we know where the moon is at all times,
we can predict the rise or fall of water levels and at which location it occurs.
Usually it takes about twelve hours for water to rise and twelve hours to fall. We
can take advantage of this rise/fall phenomenon by harnessing renewable energy
from it. By installing barrages (small damns), we can generate electricity from
passing water by using turbines. Because the rise/fall phenomenon is always there,
tidal power is a clean, non-polluting, renewable source of energy.

Advantages

* Reliability. Tidal power/energy is more predictable than solar or wind energies.
Rise and fall of tides is more cyclic than random weather patterns.

e Truly renewable. Tidal energy will not run out very soon (something like 2
billion years, when all of the oceans will boil, because our planet's orbit will get too
close to the sun). Tidal energy is free, non-polluting, no waste is produced.

e Economical. Startup costs to build a tidal energy plant are high, but the
maintenance costs are very low. This means that you will not see profits for a few
years, causing some investors to back out of the project. This can be seen as both an
advantage and disadvantage, depending upon desired profit returns.

» Security. Barrages or small dams in general, can protect nearby cities or ship
ports from dangerous tides during a storm, or at least reduce the damage done.

e Efficiency. Tidal turbines are up to 80% efficient in converting tidal energy to
usable electricity. This is much higher than solar or wind energy generators.
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Compare this to your car engine, which is about 30% efficient at converting fuel in
your tank to actual energy applied to the road.

Disadvantages

» Environmental Damage. There is considerable effect on the ecosystem. The
exchange of water volume between a basin and the sea is reduced, this leads to the
potential for increased pollution, because pollution is left accumulating in the basin.
Also, because the exchange of volume is reduced, salinity of the basin decreases
and sediment accumulation increases. Basically, anything we place in the water can
and does affect the ecosystem.

e Fish population. Even with the best barrage designs, fish mortality rate per
pass through the barrage is about 15%. Solutions to resolve this problem either have
failed or are too impractical and too expensive.

* Time of day. Tides are predictable, but power stations only generate power
when the tide is flowing in or out of the basin, which only happens during certain
times of the day.

Underwater tidal power

Some people just don't like the look of windmills or wind turbines outside their
window. A number of companies are working on solving this problem. A company
called Verdant Power came up with an idea of placing "wind" turbines underwater.
This new free-flow hydropower technology converts kinetic energy of deep water
into usable electricity. Check out the advantages and disadvantages of this system.

Advantages

 Energy is clean and non-polluting. Like the surface wind turbines, underwater
turbines are also very clean and non-polluting.

* Economic. Underwater tidal power is cheaper than its relative tidal power.
This is because it is expensive to build damns.

e Integration. These systems can be placed virtually anywhere underwater, they
do not require special dams or channels or underwater pathways to be constructed.

* Safe. Systems appear to be safe for fish, as the rotors are slow turning. Also,
they should be safe for submarines, as submarines have complex radar navigation
and don't easily run into things underwater.

Disadvantages

e In development. This type of energy generation is still relatively new and in
development, so we don't know what are the possible side effects to the
environment due to placement of turbines underwater. It's hard to predict how this
will affect ocean/river currents.
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Ocean energy

Systems to harvest utility-scale electrical power from ocean waves have recently
been gaining momentum as a viable technology. The potential for this technology is
considered promising, especially on west-facing coasts with latitudes between 40
and 60 degrees.

In the United Kingdom, for example, the Carbon Trust recently estimated the
extent of the economically viable offshore resource at 55 TWh per year, about 14%
of current national demand. Across Europe, the technologically achievable resource
has been estimated to be at least 280 TWh per year. In 2003, the U.S. Electric
Power Research Institute (EPRI) estimated the viable resource in the United States
at 255 TWh per year (6% of demand).

The world's first commercial tidal power station was installed in 2007 in the
narrows of Strangford Lough in Ireland. The 1.2 megawatt underwater tidal
electricity generator, part of Northern Ireland's Environment & Renewable Energy
Fund scheme, takes advantage of the fast tidal flow in the Lough. Although the
generator is powerful enough to power a thousand homes, the turbine has minimal
environmental impact, as it is almost entirely submerged, and the rotor poses no
danger to wildlife as it turns quite slowly.

Reading comprehension

Ex.1. From the information in the text, match the phrases a — 1 below with the
ocean energy source, tidal and underwater tidal power. Note that there are
more phrases than answers, so you will not need to use all of them.

a) the rotors pose no danger to wildlife

b) bulges of water move around our planet

c) free-flow hydropower technology

d) considerable effect on the ecosystem

e) the main source of nuclear energy

f) relatively new and in development

g) more predictable than solar or wind energies

h) 14% of current national demand

1) has minimal environmental impact

j) the potential to generate geothermal energy

k) up to 80% efficient

1) do not require special dams or channels
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Ex.2. Choose the best answer for each question, a), b) or c).
1. Rise/ fall phenomenon of the world ocean water is raised
a) by wind.
b) by gravity of earth.
¢) by gravity of sun and moon.
2. Why is a tidal energy plant economical?
a) Because startup costs are low.
b) Because maintenance costs are low.
¢) Because electricity supply costs are low.
3. Rise and fall of tides are more cyclic than
a) weather relied green power resources.
b) greenhouse gas emissions.
¢) heat resources.
4. The reduced exchange of water volume between a basin and the sea leads to
a) the potential for increased pollution.
b) the growing of the share of renewables.
c) the potential to generate energy from hot dry rocks.
5. Underwater turbines can be placed anywhere because
a) mini grids serve many areas.
b) they operate at high wind speed.
¢) they don’t need special dams or channels.
6. It’s hard to predict how underwater tidal energy generation will affect
a) ocean / river current.
b) transformation and expansion of wind farms.
¢) location of the shallow depths.

Ex.3. Complete the following statements, based on the information in the
reading text.

1. Ocean power technology is considered ....

2. Across Europe, the technologically achievable resource has been ....

3. Tides are predictable, but power stations generate power ....

4. Tidal energy is ....
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5. Underwater tidal power is cheaper than its relative tidal power because ....
6. This new underwater tidal power systems appear to be safe for submarines
because ....

Ex.4. What do the highlighted words refer to in the reading text?
... harnessing renewable energy from it.

This can be seen as both advantage and disadvantage.

This is much higher than solar or wind energy generators.

... is cheaper than its relative tidal power.

They should be safe for submarines.

... it is almost entirely submerged.

SN hA L=

*Speaking
Ex.1. In pairs, discuss “green” energy resources.

Ex.2. In class, make a comparative description of solar, tidal, underwater and
ocean power.

Ex.3. In the text (Tidal and Ocean Energy) the authors say that it’s hard to
predict how exploitation of tidal power will affect ocean / river currents.
Imagine you are a serious scientist by now and put forward your ideas on the
issue. Extend the discussion covering other problems (economical, political and
national).

Ex.4. Prepare a conference on the topic “Green energy. Pros and cons.”

*Writing
Make a project on the energy of future.
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APPENDIX. WORD LIST

UNIT 1

a number of LIETIBIN PsiZI, HECKOJIBKO
advanced technique tek'ni:k MepeioBasi TEXHOJIOTHS
ancient 'emnf(o)nt JIpeBHUM
angle yToII
appropriate symbol TTOJTXOISIIINI CHMBOIT
authentic record o:'Oentik MOJUTMHHAS, TOCTOBEPHAsI 3aIHCh
based on OCHOBaHHEBIN Ha ...
be unlike OTJINYATHCS OT
become familiar with fo'milia MPHOOIATHCsI, 03HAKOMHTHCS
consume oTpeOIsITh
decimal JecsITHYHAs! IPOOb; NeCITUIHBIN

~ point JIeCATUYHAS TOUKA

recurring ~ MePUOAMYECKas [ecITHYHAs APOOb
denominator 3HaMeHaTelb IpooH
common denominator 0011 3HaMEHaTeb
derive from di'raiv MIPOUCXOIUTH OT...
entire new principle m'taio a0COJIFOTHO HOBBIN IPUHITUIT
ever-expanding MOCTOSIHHO PACIIUPSIOLIHIACS,

HENPEpHIBHO PACTyIIUH

evidence ‘evid(o)ns JI0Ka3aTeIbCTBO
flourish in various "flArif MPOLBETATh (Pa3BUBATHCSA) B
directions P Pa3IUYHBIX HAMPABICHUAX
fraction Ipo0b

improper ~ HeNpaBUIIbHAS ~

proper ~ MpaBUIIbHAS ~

vulgar ~ 'vAlgo IpocTas ~
have experience in HUMETH OIIBIT B
in fact (hakTHYECKH, HAa CaMOM Jielie
influence smth, smb (v) BJIMSATh HA YTO-TO, KOTO-TO
integer "Intidzd LIEJI0€ YHCII0
lack of HEJIOCTaTOK
match the duality dju'ghiti COOTBETCTBOBATH JIBONCTBEHHOCTH
mathematical solution to MaTeMaTH4eCcKOe pelIeHne
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multiply smth ten-fold yMHOXaTh B 10 pa3 be regarded as paccMaTpUBaThLCS Kak
need for OTpeOHOCTH B component kom'pounont | cnaraemoe
number YHCIIO day-to-day counting ITOBCE/IHEBHBIE, OOBIICHHBIE TTOJICYETHI
abstract ~ OTBJICYEHHOE ~ decimal place notation for MIPEACTaBICHNE YHCEN B BUJIE
cardinal ~ KOJIMYECTBEHHOE YHUCIUTEIBHOE numbers JEeCTUIHOH ApoOHu
complex ~ KOMIIJIEKCHOE ~ difference (remainder) pa3HOCTh
concrete ~ 'kopkri:t UMEHOBaHHOE ~ (C pa3MEPHOCTHIO) dividend 'dividend JIEITMOC
fionguge}te ~ 'kondzugot COMNPSIKEHHOE ~ . division di'viz(o)n JieNieHne
ecimal ~ JICCATHHHOE ~, JeCATHIHas APOOh divisor di'vaiso e —
even ~ HeTHOS ~ factor 'fiekto MHOMKHTENb, KOG DHUIMEHT
mixed ~ CMEIIaHHOe ~ : - — S "
. identity element of addition HYJICBOH (HEHTpaJIbHBII) 3JIEMEHT
odd ~ Heu€THOe ~ Ao .
. = additive identity aJTITHBHOTO 3aKOHA
ordinal ~ MOPSIIKOBOE YHCIUTEIHHOE . =
. in common use TIOBCEMECTHO IPHHSATHIN
prime ~ HPOCTOE ~ - ;
index of power indeks MOKa3aTelb CTEIICHH
whole ~ 1esnoe ~ - — —
inverse element of addition m'va:s WHBEPCHS OTHOCHTEIIBHO CIIOXKEHHUS
numeral system YHCIIOBAsI CHCTEMa AP
= additive inverse
numeral 9HUCITO0, Udpa - -
item aitom cllaraeMoe
numerator YHCIUTENb - —
; minuend minjuend YMEHbIIIaeMoe
proceed pra'si:d NPOAOJDKATh, MPOJABUTATHCS — —
- - multiplicand ;mAltipli'kend | mEHOXHUMOE
provide smb with smth obecrnieuynBaTh KOro-JIm00 4eM-Iu00 multiplication (multiplying) Aok OTCHTI
revolve round BpaIaThCsi BOKPYT i 'pl' PyIng) |.m ' tk)ll lelf ©n} ¥
serve mankind CIIY)KUTH 4€JIOBEYECTBY rr;u tllp 1er mAltiplatd MHO)KHTeHLV’ K03¢¢HHHeVHT
. o 1. . .
source of difficulty HCTOUHHK CIIOKHOCTEH obsolete Sbs()li:t YCTapeBIINH; BBILEAIINH U3
ynoTpeOneHus
strongly support PELINTENBHO MOJIICPIKHBAT e —yye
roduc MIPOH3BEICHUE
surface MOBEPXHOCTh proc prodAkt P A
Al
undergo changes npeTeprneBaTh M3MCHEHHUS quotllent kwouf(o)nt HacrHoe
universal symbol YHUBEPCAIBHBIA CUMBOJ remain OCTaBaThCA
AT remainder 0CTaToOK
value velju: BEJIMYMHA, 3HAYCHUE -
sign sain 3HaK
UNIT 2 division ~ ~ JeJeHUs
equals ~ ~ paBeHCTBa
addend BTOPOE U MOCJICAYIOIIEE CIaracMoe - .
ddition pe— minus ~ mainos ~ BBIYMTAHUS
a e
ative 1 ¢ . multiplication ~ ~ YMHOXXEHUS
iati w of ~ YETATESIbHBIN 3aKOH CIIOKEHHS
associative law o coderaTe 3aKOH cI10Ke plus ~ U —
commutative law of ~ MePEMECTHTENBHBIN 3aKOH CIIOKEHHUS oot ~ ~ KOpHS
advanced science YCIIOKHEHHBIC HAayqHbIE TIOICUETHI : :
leulati subtraction (subtracting) BBEIYMTAHHE
calculations
subtrahend 'sAbtrohend BBIYMTAEMOE
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UNIT 3 substitute 3aMEHSTh
advanced MIPOJIBUHYTHIN sufficient JOCTaTOYHBIN
array entry 9JIEMEHT MacCHBa suite KOMILJICKT, Habop
auxiliary determinant o:g'ziljert BCIIOMOTaTEIIbHBII ONPEeNeIUTENh through Oru: qyepes
be aware of OBITh OCBEIOMIIEHHBIM transposed matrix TPaHCIOHUPOBAHHASI MaTPHUIIA
behaviour HOBEJICHUE via 'vaio 4yepes, OCPEICTBOM
borrow 3aUMCTBOBATb volume 00BEM
boundary conditions IPaHUYHbIC YCIOBHS yield juld JIaBaThb pe3ylbTaT
charge 3apsn
constitutive OCHOBOITOJIATAOLIH I, HEOTHEMIIEMBII UNIT 4
derivative dr'rivetiv IIPOU3BOAHAS be parallel to OBITh ApAJIICTBHBIM
displacement CMEIEHNE be (un)equal to ObITH (HE)paBHBIM
domain dou'mein 30Ha, 00J1ACTh be perpendicular to ,pa:p(a)n'dikjuls | GBITH MEPIIECHANKYISIPHBIM YEMY-THOO0
environment mn'valor(e)ment | OKPYKCHHE, OKPY)KaroIast cpea be similar to OBITH ITOJOOHBIM
exhaust lg'ZDISt HUCTOLIATH brackets CKOOKH
field intensity HAIPSKEHHOCTD TOILSL circumference so'kAmf(9)r(s)ns | okpyKHOCTH
flux density MIOTHOCTE HOTOKA compare smth with CpaBHHUBATH YTO-THOO C...
harmful BpEIHBIIT congruent 'k © ngruant COBIIAIAIOITHI
headline 3aroJI0BOK conjunction kon'dsAnkf(o)n | TI€pECEUCHNE
identity ar'dentat1 TOXJECTBO deceive smb about smth di'stiv 00MaHBIBaTh KOT'0 — JIUOO0 B 4eM - TH00
infinitesimal ,jnfint'tesim(o)l | 6eCKOHEUHO Majas BelTMYUHA degree rpajayc, CTeneHb
inverse matrix 'meitriks obparHasl MaTpuIia ~ of accuracy '&kjurast CTeIeHb TOYHOCTH
noxious fumes 'mokfos BPEIHbIE Ta3bl derive from NpPOM30UTH U3
obey S'bet ONIHHATECS df:spite smth di'spait HECMOTpS Ha
partial differential pa:f@)l qacTHOE AU epeHImanbHOE distort MCKaXath
equation ypaBHeHHUe express BBIPA3UTh
participant pa:'tisipant YYaCTHHK greater than bobe Yem
permittivity ,pami'tivitt | IUdJIEKTpHYECKas IPOHUIIAEMOCTh in terms of TIOCPEACTBOM; TIpH MTOMOMIN
Pythagorean theorem pa1,0&go'rion | Teopema [udaropa in the ratio of ten B OTHOWEHHH K 10
raising to a power 're1z11) BO3BEJICHHE B CTENEHD include BKIIIOYATh, IpEANonaraTh
relate OTHOCHUTBHCS infinity n'finot1 OCCKOHEUHOCTh
relationship B3aMMOOTHOILIECHUE intersection nepeceyeHne
satisfy YIOBIIETBOPSTH length JUIMHA
skim MOBEPXHOCTHO 3HAKOMUThCSI less than MEHBILIIC YeM
strictly TOYHO, €3 OTKIOHEHUI magnitudes for BEIIMYHHBI [UTS] H3MEPEHHS
subset MMOAMHOKECTBO measurements
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proportionality

MPONOPLMOHAIBHOCTh

change resistance in small

U3MEHATH COIIPOTUBJIICHUEC Ha

remain in use HO-NPEKHEMY IPUMEHSTHCS steps HeOOJIbIIINE BETUYUHEI
remove yAauiTh, CHUMATb consistency of a CTaOWIBHOCTD, OHOPOIHOCTD
scales BECHI measurement OKa3aHUi

second order character "kebrokto 3HaK, CHMBOJI BTOPOrO HOPSIKA convert smth into... peobpa3oBBIBATE YTO-TO B...
set MHOXECTBO damped oscillations 3aTyXxarwlue KojJeOanus
sign 3HaK damper nemndep
~ of identity 3HAaK TOXKIECTBA damping factor KOO PUITHEHT OCITa0ICHHUS
~ of parallelism 3HaK MapajlieIbHOCTH degrade with time di'greid YXYJIIATHCS CO BpeMEHEM
~ of similarity 3HaK NOA00HS delay 3ama3abIBaHue, 3aIEPKKa
congruent ~ 3HAaK KOHI'PYDHTHOCTH depend on 3aBHCETH OT
.o , ——
co1qc1depce ~ kou'msid(a)ns 3HAaK KOHIPYSHTHOCTH direction of approach HalpaBJICHHE MOX0a K TOUKe
conjunction ~ 3HAK KOHBIOHKIIHH M3MepeHNS
dggble ~ JIBOMHOM 3HAK (+) engineering units HHKEHEPHbIE €MHHUIIBI H3MEPEHUSI
disjunction ~ SHAK N3BIOHKIMHA error band HHTEpBaIl 3HAYCHHI IOrPENTHOCTEH
empty set ~ 3HaK IIyCTOTO MHOKCCTBA first-order lag 3ara3ibIBaHUE MIEPBOTO MOPSIKA,
proportionality ~ 3HAaK MPOIMOPIHOHAIBHOCTH T ————_————
symbol 3HAK (CHMBOI) full scale NoJHas mKaja (MoKa3aHHuii)
tend to ObITH CKIIOHHBIM, HMETh TEH/CHIMIO give a fast response MMETh Maoe BpeMs OTKIIMKA
_ — K make reading CHMMATb IIOKa3aHHe
mffmgle traidengl TPeYTONBHUK measuring point TOYKA H3MEPEHHUS
union OOBeAHEHHE measuring span JUATa30H H3MEpEHHit
units CAMHMIBI ISMEPCHUA mechanical backlash mi'kenik(o)l | mexaHmdeckuit modt
~ of measurement €IMHUIIBI U3MEPEHUS .
occur o'ka: [IPOMCXOAUTH, HIMETh MECTO
base ~ OCHOBHA$I €INHUIA U3MEPEHUS -
. operate under specified paboraTb, pyHKIMOHUPOBATH B
derived ~ [IPOU3BOAHAS €IUHUIIA "
conditions 3a/IaHHBIX YCIOBUAX YKCILTYATAIIN
compound ~ U3MEpeHHUs
. overshoot BBIXOJI 38 YCTAHOBJICHHBIE [IPEIEIIbL;
€/IMHHIIA H3MEPEHHUS CO CIIOKHOM
3ax0] 3a IIKaJy;
Pa3MepHOCTBIO :
ercentage ' HPOLICHT, IIPOLICHTHOE COCPIKAHNE
wavelength JUIMHA BOJIHBI p g pa'sentids POTICHT, TpoKt Aep
weight Bec physical quantity ¢usnyeckas BeaMUNHA
width wunpnHa resolution paspemnieHne
second order response OTKJIMK BTOPOT'O IIOPSIKa
UNIT 5 sensitivity YYBCTBHUTEIBLHOCTH (TTprUOOpa)
be affected by TOJ[BEPTaThCS BIHAHUIO, TIOJBEPTaThCS sensor AaTINK
BO3JICHCTBHUIO span error MOTPEeLIHOCTh AXANa3oHa, OmnOKa
be suitable for OBITh MOAXOSIIIAM JUIS IIIKAJIBI
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specified accuracy HOpPMAaTHBHAsl TOYHOCTh line JTHHUS
speed of response CKOpOCTb CpabaThIBaHHUS, curved ~ KpHBasi ~
ObIcTpozeiicTBrE straight ~ psiMast ~

stiction CTaTHYECKOE TPEHUE numerical method YHCIICHHBIH METON
tolerate JIOITyCKaThb (3HaUCHHUE) mapaMeTpa point of contact TOYKA KAaCaHHUS
transducer trénz'djuse | HepBUYHBII U3MEPUTEIBHBIH polygon 'poligon MHOT'OYT OJIbHHK
peodpa3oBaTenb prompt HOZICKa3Ka
transmitter JTaTIHK ray Iyd
turndown JIMaIa3oH U3MEHeHus (mapameTpa) pencil of rays ITyYOK JIydeit
value 9HCITOBOE 3HaYCHHE (TIePEeMEHHOI) symmetry CHMMETPHS
measured ~ HM3MEPCHHOE 3HAUCHHE axial (line) ~ ‘&ksial oceBasi ~
variable 'veariobl nepemMeHHas (BeJIMYHHA) axis of ~ oCh ~
measured ~ n3MepseMas epeMeHHast central (point) ~ LEHTpaIbHas ~
process ~ peryiupyemas iepeMeHHas point of ~ TOUKa ~
wire wound potentiometer 'waio MIPOBOJIOYHBII MOTCHIIHOMETP symmetrical figure si'metrik(9)l CHMMETpHYHas PUrypa
zero shift CMEIIEHUE HYIIS; yXOI HyIIs tangent to curve 'teendz(o)nt KacaTellbHasi K KpUBOM
triangle TPEYTOIbHUK
UNIT 6 acute-angled ~ OCTPOYTOJIbHBII ~
altitude 'eltitju:d BBICOTA
angle yroix base OCHOBaHHE
acute ~ okju:t OCTpBIi ~ cathetus (pl. catheti) KaTeT (KaTeThl)
adjacent ~ o'dzers(o)nt CMEXKHBIA ~ equilateral ~ 'tkw1'let(a)r(o)l PaBHOCTOPOHHMH ~
alternate ~ HaKPeCT JICKAIHH ~ exterior angle 1k'stor1a BHELIHHIT yToJ
angular point '&ngjulo BEpLIMHA YIiIa hypotenuse har'pSt(a)nju:s THIIOTEHY3a
arms of ~ JIy4d yria interior angle BHYTPEHHUH Yroi
complementary ~ ,kompli'mentari JIOIOJHUTENBHEIN 10 90° ~ isosceles ~ ai'sos(o)li:z PaBHOOEAPEHHBIHN ~
obtuse ~ ob'tju:s TYIOH ~ obtuse-angled ~ ob'tju:s TYNOYTOJbHBIHN ~
reflex ~ YTOJI OTpasKeHHSI median 'midion MeauaHa
right ~ MpsIMOIL ~ right-angled ~ MPSIMOYT OJTBHBIH ~
straight ~ Pa3BEPHYTHIH ~ sides (legs) CTOpPOHBI
supplementary ~ ;sApli'mentor: JIOIOJIHUTENBHBIH 110 180° ~ vertex (pl. vertices) 'vo:teks BEpUIMHA (BEpIIUHbI)
bisector bai'sokto OHcceKTprca UNIT 7
convex 'kon'veks BBITYKJIBII ancient ; preys—
curvature ko:vetfo KPHBH3HA . einf(o)nt
centre of ~ LIEHTp KPUBH3HBI brick KHprd
radius of ~ rerdjos PaJnyC KPUBHM3HbI cone Kouye
finite element analysis 'fainait o'nzlosis | METOM KOHEUHBIX DIEMEHTOB truncated ~ ‘trAnkeitid YCCHCHHDIN ~
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cylinder 'stlindo LUATIHHIP share JI0JIs1, IEJINTh, PacIpeensTh
edge pebpo similar 10JJOOHBIN
face rpaHb since C TeX Iop

lateral ~ bokoBast ~ solid TBEPIIOE TENO
hollow TOJIBIH, TTyCTOTENbIN statement yTBEpKIICHHE
prism npusMa suppose TIpeanoaraTh

oblique ~ ablik HAKJIOHHAS ~ switch BBIKJIIOUATEb

rectangular ~ rek'tengjulo NIPSIMOYTOJIbHAS ~ terminal 32)KHM, BBIBOLL

right ~ npsamast ~ vice versa Hao60pOT
pyramid ‘prromid fupamuia while B TO BpeMsl KaK; Hapsily C TEM, UTO

regular ~ TIpaBHIIBHAS ~

quadrilateral ~ Jkwodrn'let(o)r(e)l|  4eThIpéxyroabHas ~ UNIT 9
recti.ﬁer 'rektifalo BBIITPSIMUTEJTb actuating cylinder CHTIOBOH IWMHAD
section CCUCHHC actuating mechanism UCIIOIHUTETLHBIH MEXaHH3M
solid 'sohid CIUTOIIHOM, TEJIO actuating pressure paGouce JaBicHHe

UNIT 8 armature SIKOpPb
aerial 'eartal aHTEeHHA brush brAS mETKa
although >1'sou XOTS detecting element qyBCTBHTEJIBHBIIN HJIEMEHT
amount BEJMYNHA, KOJINIECTBO dgmp _ 3aTyXxarb _
application TpHMeHerNe diffused light paccesiHHBIN CBET
at least 110 KpaiiHeil Mepe effgrts exerted TIPUJIOXKEHHBIC YCHITHS
continuous e —— estimated performance pacuéTHas XxapaKTepUCTHKA
former TPEeKHUH, NPEbLTYIHi flat-topped wave form BOJIHA C YIUIOMIEHHOH (hopMoit
hence CIIEIOBATENBHO forced cooling MPUHYAUTEIBHOE OXJIAXKICHUE
however ONHAKO hazardous OTaCHBIH
in spite of BOTpeKH gr:.adu.ally 4 MTOCTETICHHO
inventor u3obpeTaTennb gr 19d1ng machine ‘ ApoGuiika
involve BOBJICKATH purify 'pjuarifal OYHIIATh
link COEJIMHSATD, CBS3HIBATH reacting region 00n1acTh B3AMMOLIEHCTBHS
liquid Trkwid KUIKOCTD r§cord1ng mechanism 3aITUCHIBAIONINN MEXaHU3M
melt HIaBUTHCS ripple KonebaHus
minute mai'nju:t KPOLIEYHBIH roast roust XKapuTh
nevertheless TeM Hoe MeHee substance 'sAbst(a)ns BEIIECTBO
particle yacTuLa succe§s1qn i HOCJ'Ie,I[OBaTeJ'ILH()C}“L
push puf TONKaTh thermionic valve velv TEPMODJICKTPOHHBIA O]
turn round BpAIAThHCS
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unidirectional OJTHOHAIPABJICHHBII move along current path TIepeMeIaThCs 10 TOKOBOH Ienu
uniformly jurniforml OIHOPOIHO power supply HCTOYHMK ITUTAHUS
upgrade MepPEeBOIUTH B 00JIee BHICOKYIO reach smth JIOCTUTATh Yero-Iud0
KaTEerOpHI0 readings nokas3anus (mpubopa)
variety va'raioti pazHooOpa3ue reduce the number of wires YMEHBIIHUTH KOJIMYECTBO
IIPOBOJJTHUKOB
UNIT 10 relationship between OTHOIIIEHNE MEXTY
require TpeOOoBaTh
apply to signals MPUMCHSTh K CUTHAJIaM reverse in direction r1'va:s HW3MEHSThH HAIIPABIICHHE
as well as TOXC, TAIOKS sparking HCKPEHUE; IPOCKAKUBAHKIE HCKD
at any rate 110 KpaHEH MEPE, BO BCSIKOM CJIy4yae strictly speaking CTPOTO TOBOPSI
be essenqal fF)r OBITh BOJKHBIM JUIS supply IOCTABJIATh, OGECIEUHBATh
break a circuit PasphIBaTh HEITh terminal of the device KJIEMMBI YCTPONCTBA
by means of TTOCPE/ICTEOM, TP ITOMOTIH utilization ju:tilar'ze1f(o)n | MPMMEHEHNE, HCIIOIB30BAHNE
carry out BBIIOJIHSTH , OCYIIECTBISATh
voltage HaIlpsDKCHUE
carry the current repenaBaTh TOK
average ~ cpenHee ~
cause - - TpUIHHA instantaneous ~ ,Inston'tein1os MT'HOBEHHOC ~
change in magnitude W3MEHSTh 3HAUCHUE various ~ pazHHHOE ~
7 1 1 1 . . "
circuit diagram ' SQ.kl:[ NPUHLUITHATIBHAS CXeMa; with respect to (wrt) 110 OTHOIICHIIO K
dalogrém JNIEKTPUUECKAs CXEMA;
common reference point o01as HavyanabHas TOYKa UNIT 11
complete circuit kom'pli:t 3aMKHYTasl Ie1lb; 3aMKHYTBIH KOHTYD
compute BBIYUCIISITh, IOICUHTHIBATh attain o'tein OCTHTaTh
cond}lctlng circuit : TOKOIPOBONAINA ICTIB basic properties OCHOBHEBIE CBOHCTBA
consistent kon ?1§t(9)nt TOCJICTOBATEIbHBIN, be ahead in phase orepexaTh 1o aze
consumer kon'sju:ma norpedutens be associated with OBITH CBSI3aHHBIM C
cross-section MOIIEPEYHOI0 CCYCHUS ;
- P be in quadrature 'kwodrotfo | €0 casurom das Ha 90 rpax.
effect 1'fekt pe3ynbTar
- ™ by contrast B OTJIMYHE OT 3TOT0, HAIIPOTUB
electric charge ANICKTPUYUECKHUN 3apsi - -
change in amplitude HM3MEHSTh AMIUTUTYY
enable smth / smb to do smth MO3BOJISATH (1aBaTh BO3MOKHOCTB) > -
chemicals in the battery XIUMHYECKHE BEIIECTBA B DJICMECHTE
4eMy-JIu00/KOMY-JIH0O0 JenaTh uTo- .
6o (anekTpuyeckoit OaTapee)
- ] coincide with Jkouin'said COBHIAJATh C...
essential definition OCHOBOIIOJIArAfOLINE OMPEACICHHUS
complete one cycle 3aBEPUINTH OJIUH LIUKII
flow through MPOTEKATh 10 -
- = mpri TaBISITh
high-voltage cable BBICOKOBOJIbTHBIN KaOellb co Pd 5¢ coc
- nsider YUTATh, MIOJAraTh. PACCMATPUBATD
magnitude of the charge BEJMYUHA 3apsiaa consider ¢ » 110 paccmarp
consider simultaneously paccMaTpuBaTh OJHOBPEMEHHO
-251- -252-




distinguish smth from smth OTJMYUTh, PA3TPAHUYNUTh voltage HanpspKeHUe

duration JUTATENbHOCTD, NPOJIOIKUTEIBHOCTh ~ amplitude aMILIUTYyIa ~

elapse 1'léeps UCTEKATh (O BPEMEHN) decay of ~ MOHWKEHHE ~

electrical quantity JNEKTPHUECKas BEJINUMHA; develop ~ BbIPa0ATHIBATD ~
SJIEKTPUYECKHH TTApAMETP effective ~ JEHCTBYIOIIEE ~

form a sine wave 00pa30BBIBATH, (HOPMHUPOBATH growth of ~ POCT, yBEIUHCHUC ~
CHHYCOHJTY output a constant ~ BBIPa0ATHIBATh TOCTOSHHOE ~

graphical depiction of rpaduyeckoe mpecTaBICHHUE, root mean square (rms) ~ CPEAHCKBAPATITHOC ~
n300pakeHue UNIT 12

in addition to B JIONOJIHEHHUE K

in order to TSI TOTO, YTOOBI allow TO3BOJIATH

lag behind OTCTaBaTh 1O (ase decay 3aTyXaHue

measurable value u3MepseMasi BeIM4NHA dissipate ‘disipent paccenBarhb

obtain steady conditions JIOCTUTaTh YCTOHYHBOTO COCTOSTHMUS exceed IPeBbIIIATH

particular instant of time OIIPEe/ICJICHHBI MOMEHT BPEMEHHU expect OXHAATDH

pass through one complete HPOXOUTH, IIPETEPIEBATH OTHH evince 1'vins ACHO ITOKA3bIBATH

cycle HONHBIH UK flux-linkage ITOTOKOCLICIICHHE

plot against time 1300paxaTh 3aBUCHMOCTb OT BPEMEHH frequent 4ACThIH

power a load TI07IaBATh MUTAHHE HA HATPY3KY hyphen ‘haif(o)n aeuc

power source WCTOYHHK MTUTAHUS immediately HEMEIEHHO

reciprocal of frequency ri'siprok(e)l | BenmmumHa, oOpaTHas 4acToTe neighbourhood OKPYKCHHUC

recur n'ko: BO3BPAMATECS (K MPEKHUM negligible 'neglidzabl IPEeHEeOPEKNMBIN, He3HAUNTEIBHBIA
BEJIMYNHAM) ordinary OOBIYHBIN

refer to UMETh B BUIY origin HAuajo, IPOUCXOXKACHHE

regular waveform (xonebaTenbHbIi) CUTHAN IPaBUILHON oscillate KoJe0aThes
(hopmbI oscillator BHUOpaTop

remain 0CTaBaThCsl, MPEOBIBATh B MTPEKHEM possess 00naaath
COCTOSIHUU profound effect Ype3BBIYAWHBINA/CHIIBHBINA PP EKT

rotate BpamaTbCs property CBOMCTBO

same direction OJIHO U TO K€ HaIpaBJICHUE rely 110J1araThCst

same instantaneous value OJINHAKOBBIE, TE JKE CaMbIC respectively COOTBETCTBEHHO
MT'HOBCHHBIC 3HAUCHUA suppress T10JaBJISITh

smooth changes IIJIaBHBIC U3MCHCHMU tape W3MEpUTEIIbHAs JIEHTa

succession of identical MOCEA0BATEIbHOCTD UAEHTHYHBIX tend UMETh TCH/ICHIUIO

cycles LHUKJIOB therefore CJIEJIOBATENILHO

vary in a periodic manner HU3MEHSThCS IEPUOANYECKH tune HACTPanBATH
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UNIT 13 conducting metal lead KOHILIEBBIE BBIBOJIBI U3
TOKOIPOBOJISILETO MeTalIa
approach TOJIXOJ, TIOAXOHUTh conduction TEMJIONPOBOJHOCTh
band JMATa30H dangerous ONAaCHBIN
compare CPaBHUBATh decrease efficiency HOHMKATh IPOU3BOJUTEIILHOCTD
constitute COCTaBJIATh, OCHOBBIBAThH depend on (upon) 3aBHCETH OT
deafen 'def(o)n 3araymarb detect current 00HapyXUBAaTh, BBIIBISTH TOK
deepen yray0musTe expand 1k'speend pacmupsaTscs
digital 'didzit(a)] nUppoBoi fixed to MPUKPEIUICHHBIN K
moderate yMEPEHHBIH flow along the wire MPOTEKaTh MO MPOBOTHUKY
noise ryMm give off W3Iy4aTh, BBIICISTh
occur CIy4aThCs heat TEIJI0
pivot "pr:vat MITHIPH, BEPTETHCS BOKPYT OCH develop /generate/
reason HpUYnHa, 000CHOBHIBATH produce ~ BLIPAATRIBAT TEMIIO
spark HcKpa give up ~ OT/aBaTh TEILIO
spread PpaCIpPOCTPAHAThCS mn th? case.of B Cliyqac ¢
specimen 'spestmin obpasers manifestation of ,mé&nifes'te1f(o)n | MPOABICHNIE
traverse "tréevass HpENsTCTBYE, HEPECEKaTh marked difference in 3aMeTHasi pa3HOCTb B
variety vo'ralati pasHoobpasue meet industrial YIIOBJIETBOPSTH TPEOOBAHHUSIM
waste pactpara, morepsi, TepATh JapoM requirements NPOMBIIIICHHOCTH
minute OYeHb MaJICHbKUI
UNIT 14 needless to say HET HEOOXOIMMOCTH T'OBOPUTH
on the contrary Hao00poT
a set of contacts HabOp KOHTAKTOB overloaded wire Teperpy>KeHHBIN POBOJT
amount of current KOJIMYIECTBO TOKA owing to Gnaronaps
as a matter of fact Ha caMOM Jiejie principal effect of current OCHOBHOE BO3JICHCTBHE
as for YTO KACaeTCs (BusiHKe) TOKA
at last HaKOHCL-TO project 'prodsekt BBICTYIATH HAPYKY
at least 10 KpaifHell Mepe - —
provided /providing (that) IIPU YCJIOBUH, YTO
be at rest OBITH B COCTOSIHUH MOKOSI
— remove yaansATh
be familiar among OBITH U3BECTHBIM CPEAN -
- resistor pesucrop
be of great practical MIPECTABISATH OOJBIIYIO . .
. composition ~ KOMIIO3MIIMOHHBIH ~
importance IIPAKTUYECKYIO [IEHHOCTh N
- - film ~ TIOCTOSTHHBIH ~
be provided with OBITH 00ECIICUCHHBIM - .
- - fixed ~ IUIEHOYHBIN ~
cannot do without Helb3s 000MTHCH €3 —:
- rotor winding 00MOTKa poTopa
circumference OKPY>KHOCTh - -
spring-loaded carbon brush yroypHas METKA, MPKIMaeMast
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IIPYKUHOH cable ~ HOBpPEeXXACHME B Kabene
stationary part of the HETO/IBH)KHAS YaCTh MaIIUHbI wire ~ 00pBIB MPOBO/IA
machine fuse MPEeOXpaHUTETh
undesirable HEXXeJaTeIbHbIN ~ blows neperoparh (0 MpeI0XpaHUTEIIE)
vice versa Ha000poT ~ melts pacriaBiAThes (0
waste of useful energy IIOTEPH NOJIC3HON SHEPIHU IPEIOXPAHUTETIE)
wiper of the pot 'waipa MTOABHKHBIN KOHTAKT; JBHKOK generally speaking B CYLIHOCTHU IOBOPS, B 00IEM
(moTeHnmomeTpa) clryqyae
gratuitous HEYMECTHBbIH, HelTpUeMIIeMbIH
UNIT 15 heatsink TEIIOOTBO/L
in turn 110 OYepe.IH, IIOCIIE0BATENEHO
allow to TO3BOJISATH insulation H30JISILHST
bias 'batos MOJIaBaTh HAIPSKEHUE CMEIEHMUS; internal resistance BHYTpPEHHEE COIPOTHBIICHHE
II0/1aBaTh YIEKTPHUIECKOE CMEIICHNE HCTOYHUKA
block diagram 6510K-cxeMa; OJI0YHAas JruarpaMMa live side of the supply CTOpOHA MCTOYHHUKA MUTAHUS,
bridge rectifier BBINTPSIMUTEIb IO CXEME MOCTa HaxoJs1asics 10/l HaNPsDKEHUEM
carrying capacity of the JIOTTyCKaeMasi CuJia ToKa Jist load Harpyska
wire MIPOBOIA; TPEIETLHO JOMYCTHMAs maintain a constant voltage MOAJCPIKUBATD MOCTOSTHHOE
Harpy3Kka Ha IpoBOJ HanpsHKeHHe
cause smth SIBUTHCSI IPUYMHOMN 4ero-inoo, mount on yCTaHABIMBATh, MOHTUPOBATh Ha
BBI3BIBATh YTO-TH00, otherwise B IIPOTHBHOM CJTy4ae, HHAYe
circuit LIeTIb; KOHTYD; portable equipment 'po:tabl MIEPEHOCHOE, TIOPTAaTUBHOE
break /open ~ pa3opBaTh, Pa30MKHYTb ~ o0opynoBaHue
close ~ 3aMKHYTb ~ purpose of Lesb
pargllel ~ pasBeTBIICHHAS ~ remove the fluctuations JfAktfu'eif(o)n | YCTPaHATH KomeOaHs
Sirlﬁts ~ HocaenoBaTebHasd ~ restrict sth to r1s'trikt OrpaHUYMBAThH YTO-JIHOO J10
short ~ KOPOTKO3aMKHYTas ~
. OPOTKO3AMKHYTA result from TIPOUCXOJIUTH U3-3a
smoothing ~ CryIaXKMBaroIIas cxema (KOHTYp) - v
o , N safety device YCTPOICTBO 3aIUTBI;
stabilizing ~ steibilaiziy CTaOMIM3UPYIOIINIT KOHTYD (1IeTIb)
[peJOXPaHHUTEIb
connect COEIUHATD
. . set fire to MMOKATATh, 3aKNTaTh
~ in parallel with ~ TMapajieIbHO -
. . . turn attention to 00paTHTh BHIMaHUE Ha
~ in series with ~ TIOCJIEI0BATENHHO —
under such conditions B TaKUX YCIOBHSX
danger of OIMACHOCTh diod r— 3 5
- = zener diode a1au noy 3eHepa; CTabMIINTPOH
discrete component dr'skri:t JMCKPETHBII KOMITOHEHT AL pa, P
double-pole switch JIBYXITO3UIIUOHHBIH (JIBYXITOIFOCHBII)
NepeKIIoYaTesb
fault HEUCIPaBHOCTH, OOPHIB
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UNIT 16 peak JIOCTUTATh BBICIIEH TOUKH pa3BUTHS
acquired qualities o'kwatad IpHOOpeTeHHbIE CBOHCTBA permeability ,po:mjo'bilitt | MarHuTHas IPOHULIAEMOCTB;
alloy '&lo1 CIuiaB NPOHHUKAOIIAs CIOCOOHOCTh
arrange in an orderly way o'reinds pacrojaratbcsi OpraHu30BaHHO, initial ~ HadaJIbHas Mard. IPOHNIIaeMOCTh
YTIOPSAZOYEHHO relative ~ OTHOCHUTENIbHAsI MarH. IPOH-CTh
attracting power HPUTATHBAIONIAS CHIA plummet 'plAmut PE3KO NMajaTh, pe3K0 YMEHbIIATHCSI
be confined to CBOIUTHCSA K YEM-JL.; OTPaHUYMBATHCS practical application of TIPaKTUYECKOE MPUMEHEHUE
yeM-11. (ucnonp3oBaHue)
carry out experiments on MPOBOAMUTH ONBITHI 110 prove J0Ka3aTh
coercivity KODPIUTUBHOCTh pull away pul OTpBIBATh, OTTACKUBATh
compound with useful AJIEMEHT C TIOJIE3HBIMH CBOHCTBAMH recover BOCCTaHABJINBATHCS, BO3BPAIIATHCS K
properties TICPBOHAYAJIBHOMY COCTOSHHUIO UJIN
curve KpuBasi, rpaduK KpuBast SHa4YCHHIO
HaMarHW4YMBaHHS
knee of the ~ U3JI0M, U3ru6 KpuBoii relation between smth and OTHOIIEHHE MEXIY
slope of the ~ HAKJIOH KPUBOH smb
density IJIOTHOCTD remanence OCTaTOYHAsi MarHUTHAsT MHAYKLHS;
flux ~ MarHuTHas UHAYKIUS, OCTaTOYHasA HaMarHU4€HHOCTD,
[UIOTHOCTh MAarHUTHOT'O IIOTOKA retain ri'temn COXPaHSTh, yAEPKUBATh
divide into JIEIUTh Ha saturation ,s&tfo'relf(o)n | HACHIIICHHE MATHUTHOTO MaTeprana
eddy currents BUXPCBBIC TOKH sense HaIlpaBJICHUE, OPUCHTALUs
electric conductivity JkondAk'tivitt | yaenbHas 3J€KTpOnpOBOJHOCTD step forward in IIar Brepes B
ferrites (hepputht substitute smth with 3aMEHUTh YTO-TO Ha
garnet 'ga:nit rpaHaT (KaMeHb) surface tension TIOBEPXHOCTHOE HAaTSHKEHUE
have difficulty in HUMETh CJI0XKHOCTH C take interest in 3aUHTEPECOBATHCS
hysteresis rucTepesuca trace out a loop YEPTHUTh, BEIYEPUNBATH NETIIO
~ loop HeTIs THCTEepe3nca treatment of oversaturated 00paboTKa MepeHaCHILEHHBIX
~ loss MOTEpH Ha TUCTEPE3UC solutions with pacTBOpoB
exhibit magnetic ~ MIPOSIBJISITh MAarHUTHBIHN ructepesuc || under the influence of 110/ BIUSIHUEM
imposed field HATIOXKEHHOE MoIe various 'VEQr10s PA3IHYHBI
in order to JJIs1 TOTO, YTOOBI wide range of LIMPOKHUiT Habop
increase m'kri:s NOBBINATH, YBEJIMYUBATH withdraw from the magnetic wi1d'dro: U3BIIEKATh U3 MATHUTHOTO MOJISt
instead of BMECTO field
level off BBIPABHUBATHCS, JOCTUIATh UNIT 17
paBHOBecHUs
namely a UMEHHO adapt 1p HHm{aTB _
attached COeTMHEHHBIH
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UNIT 19

at a steady rate

IIOCTOSIHHO

attic '@tk qepAax
pie chart 'par'tfa:t rUCTOrpaMMa
convenient yAOOHBIH
deflect OTKJIOHSTh
indicating instrument CTpEJIOYHBIH TPHOOp
look for HCKaTh
mixture CcMech
majority OOJILIINHCTBO
particularly 0COOCHHO
permanently mounted CMOHTHPOBAHHBIH HaBCEr1a
pointer 'points cTpeska
portable 'po:tabl MEPEHOCHOM
rarely penko
renewable energy BO300HOBIIsIEMasi SHEPTUs
restrain ris'tremn CeP)KUBATh, 00Y3/bIBATh
ribbon 'riben JICHTa
similarity simi'léritl nojo6ue
sliding contact 'slaidin CKOJTB3SIIUI KOHTAKT (TOJI3YH)
thermocouple TepMorapa
tiny 'tain1 KPOIIEYHBII
wave shape (dhopma BOJHBI
UNIT 18
bar chart THCTOTrpaMMa
decline di'’klain MaJICHUE, UITH K KOHILY
eliminate 1'liminert YCTPaHSATh, INKBUANPOBATH
fraction JIpo0b, 4acTh
improve yIy4IaTh
sensitivity ,senst'tivitt YYBCTBUTEIHHOCTh
sink KOJIOZIEI]
shunt fAnt LIYHT
spike spaik BBIOpOC
temporary BPEMEHHBII
twisted 'twistid CKPYYEHHBIH
vane vein KPBLIO
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be detriment to 'detrimont HAHOCHTh yIepo
be in development HaXOAUTHCS Ha CTAIUH PA3BUTHS
contain the greenhouse yIEep>KUBATh ITAPHUKOBBIE TA3bI
gases
crude oil kru:d ChIpas, HeOuHuIleHHas HeTh
emission BBIOPOC 3arpA3HSIONINX BELIECTB B
atMocepy
give off ~ BHIOpachIBaTh B aTMOChepy
harmful ~ BPEIHBIC BBIOPOCHI
energy source HCTOYHHUK SHEPTUH
nonrenewable ~ HEBO300HOBJIAEMBIiT ~
renewable ~ BO300HOBIISIEMBI ~
well-established ~ YCTaHOBHMBILIHICS,
(TpamUIIMOHHBIN) ~
environmental law 3aKOH 10 OXpaHe OKPYKaromIei cpensl
fossil fuels 'fos(a)l HCKOIIaeMO€ TOIIMBO
keep from yIEePKUBATh, IPEISITCTBOBATD
TIOTaTaHHIO
primarily "‘praim(9)rilt TJIaBHBIM 00pa3oM
process smth into smth nepepadaThBaTh YTO-TO B
put into practice BBOJUTD YTO-JI. B CHIIY; IIPOBOJUTD
YTO-JI. B )KH3Hb
radioactive waste PagroaKTHBHBIE OTXOMBI
reduce YMEHBIIUTh, COKPATHTh
refine OYHINATh
release energy r'li:s BBICBOOOYKIATH SHEPTHUIO
result in IIOBJICYb 33 CO0OI; MPUBOIUTE K
run smoothly 'smu:0lt paboraTh 0€30TKa3HO
seek after CTPEMHUTHCS K YeMY-TTHO0
split pacuierisTh (aTom)
store energy HaKaIUTUBATh SHEPTHUIO
use up M3pacxo/IoBaTh
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UNIT 20

BBIIIOJHEHHE YEro-In0o

lightning bolt 'laitniy boult | Bcmbllka MONHHK
affect smth o'fekt OKa3bIBaTh BIIHMSIHNE HA location for MECTO PACIIOIOKEHHS st
avoid doing smth 130eKaTh BBIIOIHEHHUS 9ero-In0o maintain properly 00CITy’)KHBaTh JOILKHBIM 00pa3om,
back-up pe3epBHasl yCTaHOBKA MOJIICPXKUBATh B pabo4eM MopsiIKe
be derived from TIOJTyYEeHHBIN, N3BICUCHHBIA U3 mean wind speed CpeIHssl CKOPOCTh BETPa
be suitable for OBITH TOAXOSIINM JUIS offshore resources off>: PEcypChl, HAXOSIIUECS B OTKPHITOM
by-product 1O0OYHBIA TPOJYKT Mope
calorific value Jke&la'rifik SHEpreTHYecKas IIEHHOCTb, particulate pollution 3arpsi3HEHNE MEJTKAMH YaCTHIIAMU
yIenbHasl TeMI0Ta CTOPaHUs pose a risk for OBITH YrpO30#t ISt
capacity factor K02 GUIMEHT HCIOIB30BaHMUS rated power HOMMHAJIbHAsI MOITHOCTh
MOIIIHOCTH relatively OTHOCHUTEIIEHO
charcoal "ffa:koul JPEBECHBIN YTOJIb require 1noTpeboBaTh
come up with an idea TIPEIOKHUTD HACIO residential supply line ;rezt'denf(o)l | JMHHS JIICKTPOMATAHHS XKAITBIX
commercial use ko'ma:[(o)] IIPOMBIIIUICHHOE IPUMEHEHHE i ’ i MaccHBOB
concern over 0€eCcIOKOHCTBO U3-3a, IO MOBOAY residue .from rezidju: OTXOMBI, OCTATKH
consider smth as DACCMATDHBATE YTO-TTHGO B KAUSCTBE restoration of waste land resto're1f(o)n | BOCCTAHOBIICHHE GPOCOBBIX 3EMEIIb
contribute BBLIPAGATHIBATE run wind turbine MIPUBOJUTH B IBH)KEHHE BETPSHYIO
contribute to Croco0CTBOBATH YeMy-JH00 TypOuny
create the possibility C03/1aBaTh BO3MOXKHOCTb solid biomass 'batoumos TBep/as brnomacca
current electricity demand MOTPEOHOCTH B AIEKTPOIHEPTHH take up 3aHUMATB, ITOTJIOIATD
dovetail with 'dAvtell COYETATHCS C underwater current HOABOAHOC TCHUCHNE
estimated cost of OlIEHOYHAs! CTOMMOCTb; PACUETHAS utilize Ju:tilarz UPUMCHATD, UCTIOIb30BATH
CTOUMOCTD windmill BETPOIHEPTeTUUECKasl yCTAHOBKA
exhaust 1g'7D:st HUCTOLIATh, HCYEPIILIBATH
experience IpeTepreBaTh, NCIBITHBATEL Ha ce0e UNIT 21
BO3JEHCTBUE 4ero-Inbo
fail BBIXOJIUTH M3 CTPOSI annually CKCETOAHO
five times B 5 pa3 OoubIiie bulge bAlds BBIIYKIOCTD
float above the ground MapUTh HAJl 3eMIIeH clue Klu: Ki1yOOK, K04
gain attention IIPUBJIEKATH BHIMAHHE commitment ko'mitmont Bpy4eHHE, 0053aTeILCTBO
get energy from TOJIy4aTh, U3BJIEKATh SHEPTUU U3 conventional TPaJIMLIHOHHBIA
harvest energy T10J1y4aTh 3JIEKTPOIHEPTUIO derive BBIBOJTUTH
high energy fuel BBICOKOHEPIeTHYECKOE TOIUIUBO distinct dis'tipkt OTYETIUBBI, SICHBIIT
in terms of C TOUKH 3peHHUs dovetail 'dAvtell CTBIKOBaThCS
involve smth / doing smth IIpe/IoNaraTh 4ro-nu6o, economically expedient SKOHOMHYECKH 1eJIeCO00pa3HbIi
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entirely MOJIHOCTBIO
essential CYIECTBEHHbIH

fail HeyJaya, IpoBaj
flexible ruOKuit

fluctuation [fIAktfu'erf(a)n | KauaHue, Konebanue
forecast IpeCKa3bIBaTh
harness 'ha:nis 3ampsraTh, UCIOIb30BATH
harvest ypoxaii, coOupaTh ypoxxait
latitude HIMPOTa

medium 'midiom cpena

narrow y3Kuii, y3Kas 4acTb
off-grid BHE CETH

pollution 3arpsi3HEHHE

predict prr'dikt IpeIBUICTh
predictable pr1'diktabl IpesICKa3yeMbli
profit 'profit TI0J1b3a, BBITOZIA
recently HEJaBHO

replenish ri'plentf MIOTIOJIHATD

run out BBIOETaTh, HCCSKATD
rural 'ruor(a)l CeNbCKAN

slightly 'slaithi clerka

submerge sob'ma:ds HOTpYXaTh

surpass so:'paus HPEBBICHTD

tidal 'tardl TIPHITNBHON

wild waild JUKHH
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