A Read the text and look at the diagram.

Geometry is a part of mathematics. It is the
study of points and lines, surfaces and angles,
and solid shapes. We look at points and fines in
this unit, surfaces and angles in Unit 4-and solid
shapes in Unit 5.

A point has position. For example, point A is
top left of the diagranm, a1 point C is bottom
right. Point Eis in the centre. We can also say
that point A is above point D and point C is
below point 8.

A line has direction. For example, ine AB goes
left to right. We call a ine fike this horizontal.

Line BC goes top to bottom. We call a ling like

this vertical. Line DE goes bottom left to

centre. W call a fine lie this diagonal. "
The shortest line betwsen two points is straight.

Al the solid lines in the diagram are straight

fines. However, we can aiso join two points with
acurved line. The dotted line L is curved.

When two straight lines have the same direction, =
but do not meet, we cal them parallel. DC is

paralel 10 AB.

Alne also has length. It can be long, or short, or

medium length.
T Eih L A ﬁ



B Study the Grammar Box.

Talking about new topics
Wejuse There is and There are (o inlioduce a new 10pic.

We'uset is and They are to give more information about an ‘okd” topic.
Examples:

There is-a set of numbers. It is called ‘computer readable.

There are seven straight ines. They are aranged like the nurnber 8.

@ Look at the numbers. Complete each sentence with a suitable word.

from a, s

Thereis " diagonal e n the number 7. It
he top fight to the bottor eft. is ako a horizontal ine. ihere
_isatthe top. There aren't curved nes. bl

There

are, fheve
at

___ three suraight fines in the number 4 isa i
vertical fino. meets a diagonaline the top athe
Therels horizontal ine. It meots _ —__ dagonaline
on, the
- __ theleftandcrosses____ vertical ne W)
@) A Listen and complete the summary of the reading text in Section 2.
‘Write one word in each space. ABCD E
The screen bf a pocket calculator has to show al the Arabic. T FGHIJK
0109, It doos this vith just seven _ . Thellines are amanged LMNOP
ke the number 8 and they are al the same _ . There are two QRSTUV
 tnes ontho left and two on the ight. Thera s one " WXYZ
ine across the top, one across the bottor and one across the centre.
De (o 2 iasue' e sk amon isacivioases
1 This listering text is about: 3 The calculator systei ca ke the other
a desigring cell phones. capita letters because there aren't any:
b displayingletters on calculators. a diagonalfnes.
& wiling the. Engiih alphabet b vertcal nes.
ddisplaying numbers on calculators. © horizontal ines.
d curved nes.

2 How many capitalletters can you make with
the pocket calculator system?
a6
b 16
c 2%
d 60

ekl Eleh Un 1: ot 3 e



. I.ook at the signs on the right. Complete the description. Use the words )
in the box.

o e R “ B ¢ 2 g
above below curved diagonal horizontal left paraliel top vertical

5 1 Thereisashort line. -
9 2 There is a short horizontal line crossed by a short ___ ine. +
L 3 meeisa short horzontaline and onepoint _________ the centre and
2 onepoint® ____ the centre.
4 4 Mereisa fine from top left to bottom right crossed by another
R, 6 dagonalinefom ______  rdghttobotom .
3 5 Thereisaverlical iine. ( or )
7 6 There is a short horizontal fine. There is another short horizontal fine above and
o

C Where is each point in the panel? Write the letter next to orrect
word or phrase.

1op centre '3
centre lof M

" bottom centre

5 contre
6 | aboveO
‘ |7 [ belowm
8
5

“top left
bottom right

“Section 2:. Reating

bp.b.c.
@ Read the text opposite. Choose the best answer in each case.

1 In Figure 1, number 7 has a short horizontal 3 The numbers in Figure 2:
ineand: . a have no straight lines.
a ‘along horizontal line. b have no curved ines.
b along diagonal fine. @ have no thick and thin lines.
© ashort vertcal . d have no black and white lines.
d' along curved fine. 4 Howcan you make the number 7 on the

2 In Figure 1, how many numters have a screen of a calculator?
curved line? a BD+OF
a six b AB+BD+CD + CE
b seven © AB+BD+DF
< eight d AB+BD s
d rine - y

Tk Engish Ul 1: Pl ad s




Displaying Numbers

HEN SCIENTISTS DESIGNED THE
first pockee calculator, they needed a (@)W 15y
simple way to show the Arabic numerals 0 10 9 on

5

the screen. They wanted to u raight horizontal
i i 4L 6
789

way? Handwrice the numbers (Figure 1) and the
answer scems to be No. There are scraight vertical
lines in number 1 and number 4, and strsight
horizontal lines in numbers 2, 4, 5 and 7. Buc Figure 1
thece ae otherlines too, There are diagonal lines
in number 4 and number 7, and curved lines in
al the other numbers except number 1. Tn
. the lines are differen lengihs.
However, we can write the numbers in Ot 3
a simpler way. For example, there is a sec of
numbers used by computer systems in some
banks. It i called ‘computer readable P gure 2). L 56
In this system, che computer accually reads the
numbers, on cheques for example, so the number
muse be exacely the same each ¢ 7 a1
closely at this set of numbers and you wil e that
the system is still quite complicated. Some of the Figuez
fines are thick and some are thin. There are two
positions for the short horizontal line in the centre
(in 3 and 4) and the horizontal line in the centre

add

3

. But, look

b of 2 is shorter than the centre line in 6.
Then scientiss found the answer. Turn on
- your calculator, Look dloscly a the scrcen

n. There
are only seven lines. They are arranged like the
number 8 (Figure 3). They are all the same lengeh.
. However, with these seven lines, we can make all
the numbes from 0 10 9. The computer program
in the caleulator els the screen which lincs to
¢ up to make each number. S the computer
= insteuction for number 1 is BD + DF, and for
number 5, itis AB + AC + CD + DF +

Figure 3

‘Techical English Unit 1: Piats a0d lines



A Read the text and look at the diagram.

In most technical subjects, ke engineering,
mathematics s very important. Matheratics is
e study of numbers and spaces. In this unit we
ook at numbers. We wil look at spaces in Unit 5.

s There are two main kinds of numbers ~ whole
numbers and fractions. Whole numbers are
numbers ke 1, 2, 3. We can aiso wiite whole
numbers as decimals; for example, 1.0, 2.0, 30.
Fractions are numbers between whole numbers;

1o for example, the numbers between 1 and 2. We
an express them as common fractions. With
Gommon fractions, we have afumber, then'a
line, then another number, like § (a quarter), § (a
half).3 (bree-quarters). The number below the

1 line s called the denominator. It shows how
many pieces we are dividing the whole number

into. The number above the ine is called the
numerator. It shows how many pieces of the
denominator we have taken.

We can aiso express fractions as decimals. B
Decimals are based on the idea that any whole
number can be divided into 100 parts. So }is 50

of these parts. We wite t as 0.50 and say

nought point five or nought point five zero. Note

that we do not say, for example, fity after a .
decimal point

Fractions can also be expressed as

percentages. Like decimals, percentages are

also based on 100 but i this case wa say +is

the same as 50 out of 100, or 50 per cent. il s
You look closely, the % symbol for percentage
looks fike 100, written in a strange way.

Technica English Unit2:Fractions and orfinals



Caramals
| = Ordinals

How do you say these numbers: 10, 117

What about when they are part of a date:

10/11/2005?

In the fist case we say ten, cleven, but n the second case we
4 say the date as November the tenth because we are thinking of

the days in order. When we put things in order, we use
special number words in English called ‘ordinals’.
Most ordinals are almost the same words as the cardinal

numbers. We just add th to the cardinal number to make the

ordinal. For example, four becomes fourth, six becomes sixth.

However, there are a few spelling changes. Be careful with
five, which becomes fifth. Don't forget that eigit only has
one tin the ordinal form (eighth). Nine loses an e (ninth).
Remember also that numbers ending in y lose the y and

+ add ieth (twenty — twentieth).

When we write the date in British English, we don't always
use a special symbol. So we write, for example, 10 November.
But in mathematics there is a special symbol for an ordinal
number. We use the extra ti; for example, Sth. In prin

i dhis often writen a5 two very smalltters above the line

for example, 5"
Be careful with the first three ordinal numbers. They are
different words from the cardinals. One, two, three become
fist, second, thind. Like other ordinal numbers, we use the last

¥

140 letters of the ordinal words in the symbols, so we get
1st, 2nd and 3rd or, in printing, 1%, 2™ and 3%,

caghsh Usit 2 Fractions and ordinals



B Look at the table. Test each other in pairs.

Gosinch Decimal | percontages | Words
E) 0.25 25% a quarter
'— ¥ 0.50 50% a half
. : 0.333 33.3% a third
e S t
=i " wotnids |
T afith |
% artenth — - |
h 2 tworiths |
b | _awention |

(B ot A o

1 The symbol 2 is a common e F v Cﬂ )
2 025isa_ ____ fraction. oleaim ql
3 e bW e L5 pereent
4 In the fraction 4, the number " is the numerator. on g
5 In the fraction 3, the number ____is the denominator. Feur
6 The word for the fraction 3isa third
7 The common fraction { is the same as - 2o
8 The decimal fraction 0.10 is the same as the common fraction ________ [
Section2. Reading
= b-b-d-b
Read the text opposite. Choose the best answer in each case.
£ in Biitish Engish we can say the date 3 To change thity into an ordinal number:
10/11 8s: "
a tenth of sleventh. b remove the y and add th.
b November the tenth. © remove the y and add ith.
¢ thetenof the eleven. d remove the y and add ieth.

d tenth of eleven. 4 The symbol for ordinals uses:

2 Numbers like fourth, fith and sixih are a the last letter of the ordinal word.
called: b the last two letters of the ordinal word.
a simple numbers. © the first letter of the ordinal word.
b ordinals. d the first and last letter of the ordinal word,
c cardinals.
d ordinary.

Techical Exgsh Un 2 Fractions an




Study the table.

Gardinal numbers Ordinal numbers
Symbol word symbol
one 1-
wo >
g o B
-z
£
& i | - -
T seventh |
- & eighth
| - | |
i 100 tenth
1 T deven BT cleventh
12 twelvo 12 twelfth
: 20 twenty 20 twentieth
21 twenty-one. 2m twenty-frst
22 twenty-two 220 twenty-second
30 thirty ES thirteth

1 Cover each column in tum. Try to remember the information in that column.
2 Workiin pairs. Dictate cardinal and ordinal numbers.
3 Wiite an ordinal number for each of these cardinal numbers.

a twenty-thee _23rd

biityone  ____ 3)%

¢ fonytwo g™
£ d fity-three 53

@ sixty _ go™

4 Wite these numbers in words.

aatst Forty fipst
bond . Second
e, seventieth
gge vpmealy thivty -t
O —a ———l seventy-seven

Technical English Uit 2: ractions and ordinals



A Read the text and look at the picture.

Arithmetic is a part of mathematics. It involves
four basic operations, +, -, x, +. We call these
operations in English, addition (+), subtraction
(-). multiplication (x), division (+). Each
arithmetic operation has a result. We show the
result after the equals sign (-).

We use arithmetc.so we can:

« add one number to [and] another number; for
example, 2+2 =4

‘subtract one number from another number.
for example, 4 - 2 = 2

multiply one number by another number: for
example, 2 x3 = 6

divide one number by another number; for
example, 6+ 3 = 2

However, when we talk about the frst three:
‘operations, we don't normally use the verbs

Techical English Uit 3 Arthmetic

awide
muttiplyimes.
subtractminus

add, subtract and multiply. We say plus, minus
and times instead. So we describe the first three
operations above as:

* two plus two equals four

« fourminus two equals two

« two times three equals six

With division, we sometimes tun the sum
around and use into. So we say:

three into six equals two.

n a long sum, we do the calculations in order
from eft to right. 80 3 x 8 - 7 is the same as 3 x
8= 24 then - 7 = 17. If you want addition or
sublraction o happen first, put that part of the
suminside brackets (). S0 3 x (8 - 7)is the
sameas 8- 7 = 1, then x 3 = 3. Remember this
rule s brackets over division; multiplcation,
‘addiion, subiraction or BODMAS.




Write each sum in numbers and arithmetic signs.

five times two equals ten

2 fiteen divided by threo equals five

21 +149= 35 3 twenty-one plus fourteen equals thirty-five

324-1372:46454  5ix thousand and twenty-four minus one thousand thvee hundred and seventy-nine equals four
thousand six hundred and forty-five

= 17 5 thee tmes eight minus seven equals seventesn

X(8-7)=3 6 three limes open brackets eight minus seven close brackets equals three
5.6-27.1268.5 T rinely-fe point six minus twenty-seven point one equals sixty-eight point five
‘one hundred and forty-four Gividéd by six equals twenty-four

ten times tén ties one thousand equals one hundred thousand

a quarter plus  half equals three-quarters

minus one-ninth

thirty-nine point seven five four minus nought point eight one two equals thirty-eight point nine
[

Vet gy

@ Complete the sentences about the sums in Exercise B. Use the words in the box.
There are two extra words.

addiion decimals division fraction  muliplication result ~ subraction

“ltiplicatin 1 The inth one s a

_ sm
add ition 2 The third one is an __sum.
htracttoh 3 Thelouthoneisa sum.

yeSult 4 The____ o thefifth one is seventeen.
decimals 5 The seventh one involves

@ Say the sums below. Use words from the table.

sign + - x =
operation add subtract muliply  dvide  equals
otherwords  plus, and  from, minus, take away  times into comes to, is
110 5 1974-20=1945
2 5x3=15 i
3 4x(@:2) =16 7 40-31=9
4 6584217 =875 8 7.426-1,235 = 6,101

en_divide by fus equal £
o infe_ten 2 ualy five.
e times thre

| B one Yrodsand wine Wondred_and _seveats font min€s

Aoty ne_€guls one Thauisd yiat yuuyared and Forl) Twe-
frltdulofedfodil] R eihts equals seven eshfs. 2 [

For T3 mines ThicT] one Eunl wwe:

3 Aurts one Swtracted from Fr9_euks wae - £

our Pimes 'FCH’ brackels
v ve ol brack el ew\rﬂnm
5iXT3 five fol €41 (Pa/Ade@d t/and]
Prind_sCven equals_eighfyseven |

5ertn Vawvond Foar Syundy ed_and fwintd SIines
ont tousand T hundrtd and hirtychocn toh s
Sk five || five clusly 5 Beuond one bendgfl andmefy one.




© dlear the screen.

d tum on Supercalc and clear the screen. equals, %
3 Use the DEL key to:

a clear the screen.

b remove the last sign.

© remove the last number.

d remove the last sigh or number: :

A Read the text opposite. Choose the best answer in each case.

1 This text comes from: 4 Toadd 267 and 43.5, press:
a adictionary. 2 eightkeys.
b an instruction leaflet. b nine keys.
© an encyclopedia. © 10keys.
d awebsite. d 11 keys.
2 Use the AG/ON key to: 5 Choose the correct set of keys to calculate a
. wm on Supercale. percentage on this calculator.
b show the result. a first number, second number, %
b first number, divide, second number,

°

first number, divide, second number, %
first number, divide, second number, %,
equals

a

B Study the Grammar Box.

Giving instructions.

We use the imperative 0 give instructions. | We make the negative with Don’t + imperative.
Example: | Example:

Do a calculation. Don't clear the scroen.

Press the delete key.

() ot sogemotiens i s e . 55 5

the same word more than once.

ear

do press recall store use don't then

How to use Supercale Plust

2 Sbres

long calculations with Supercalc Pius.

nd_____numbers, then

reGs use them in new calculations,

For exampre You want to calculate 2/ (7 - 4)

press
then
tre, Press
Cars press

Fresssvecall
Fesss then

'@ 7.Key, then the minus key, then 4.
press =. The result (3) appears automatically.

the number in memory. ______ the MS (memory store) key.
the screen. the AC (account clear) key.

the 2 key, then the divide key. Then the last result.
the MR (memory recall key. _______press any key. You will see the result: 0.667.

[ —



€D A Listen and complete the summary of the reading text in Section 2.

Write one word in each space.

With Supercalc you can add, subtract, multply and

moment. Turn on Supercalc with the AC/ON
key before you do a
clean). If you make a mistake, press the
last number or :

€) B Listen to the conversation and choose the best answer in each case.

1o clear the screen (AC

ina

Ao press this

key. This removes the.

1 What ki of colcuaton does the man wani 3 What i th corct rsul of the man's
to do? calculation?
a aadtion a%
b dvision o
o mulipication o
a percentage e
2 What result does the man get when he.
does the calcuaton?
a 50%
b 8%
c 05
d 4
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Figure 1: One-dimensional(10) shapes.

saquare. factangle

Figure 2: Two-gimensional 20) shapes.

Read the text and look at the diagrams.

Aline has only one dimension: length (. For
example, in Figure 1 the line from point A to point
B has a length of 4 centimetres (cm). Anarcis

/ also a one-dimensional shape. It is a curved
line between two points.

‘Some shapes have two dimensions: length and
height (n). Squares, rectangles, triangles and
circles are two-dimensional shapes. The lengh
around most shapes is called the perimeter but
the length around a circle s called the
circumference. The width (w) of a circle s the
diameter. The length from the centre o the edge
of the circle is caled the radius (1),

The space between two connected fines is an
angle. Squares and rectangles have four angles
of 90 degrees. The sign for ‘degrees’ is a smal *
above the line. Some triangles have a 90° angle.

These are called right-angled triangles. The sign
for a right angle in a triangle is a small square.
“The sign for any other angle is a curved lne.
Two-cimensional shapes have area. The formula
for the area of a rectangle is length x height. For
example, a rectangle 4 om x 3 om has an area of
12 square centimetres (om?). The formula for
the area of a triangle s § x length (or base) x
vertical height, For example, a triangle with base 4
om and vertcal height 3 cm has an area 4 x 4 x 3
-6

The formiula for the area of a circle is xr?, where
. pronounced pi, is a constant ~ rolighly 3.142.
The area of a circle of radius 4 cm is 3,142 x 4
50.272 cr¥. We use o caloulate the length of
the ircumerence too. The formuiais 2ar. So the
circumference of the same circle of radius 4 om is
2%3.142x4 = 25136 cm.

U o BA s de T 2m e M Tochnicel Englich Ukt & Sirfaces and saghs 2




Look at Figure 3. Answer the questions.

1 Whatis ABCD?

2 Whatis BCD?

3 How many circles are there?

4 How many squares are there?

5 How many rectangles are there?

6 How many right-angled triangles
are there?

@ Look at-the five shapes in Figure 4.

10em

1 Mateh each item to the correct area.

12om 20cm 25 cmt
2830w 6om

25cm? @ Thesquareis

2ecnt b Therectangleis .

fem'  © Theright-angled triangle is

J2cw'  d The other tianglels .

28304 e Thecide s

‘

Section 2

7 How many other triangles are

there?

8 What size is angle AFB?

9 What size is angle BFE?

Y Sauarel Wone 17 zero Figwe
Dvingle | D2erel 3 90° |1y arce
Yone [ ten|y us°

Sem

Figure s

l2¢m

léen
20em
20cm
18%n

10 What s the curved fine from A to B
called?

2 Match each item to the correct length.

189em 20om 12em 16cm  24cm

a The perimeter of the right-angled triangle is

b The perimeter of the other triangle is __
© The perimeter of the rectangle is ___

d The perimeter of the squareis
@ The circumference of the circle is

Reading.

A Read the text opposite. Choose the best answer in each case.

1 Whatis the area of a triangle with a base of

16 cm and a height of 9 cm?
a 8om
b 17em
c 17om
d 720m

equiateral
isosceles

scalene

%
b
c
d right-angled

Techal g Unit & Sufaces 34 eges

‘Which kind of triangle has no equal angles?

3 What is each angle in an equilateral triangle?
a 30°

b 60"

© 90°

d 180°

In he right-angled tiangie n Figure 1, the
use is:

a. the horizontal ine,
b the vertical line,
©_the diagonai ine.
d the right angle.




B Study the Grammar Box.

Using which or that

We use which or that to introduce extra information about something.
Examples:

An equilateral triangle has three sides which are the same length.

Trigonometry is the branch of geometry that only deals with right-angled triangles.

() ot s st th sk n st sntnc
o onen

thet. wich
1 An isosoeles triangle has two sides are equal v
o
2 Anisosceles liangle has Wwoangeswhich sequal.

5 Ahat
3 One kind of triangle is the scalene triangle who has no equal sndes or angles. is
4 There is an important thaorem n tigonometry which named after a Greek

5 There is an important constant in geomelry which it s caled pi.
portant constant |y geomeLy WA -5 2547 *w.ch_ﬂmt

6 A squareis a rectangle has four equal sides and four right angles.
7 Arectangle has two pairs of nes which they ro paralel *
 which they are pardles,

8 Atrangle has three angles which adds up to 180"

€) A Listen and complete this summary of the reading text from Section 2.

There are four kinds of
However, for all iiangles, the intemal

 equiateral, isosceles, scalene and right-___

__addupto 180 and the areas half the base.
{imesthe .. Pythagoras developed a theorem for right-angled triangles which states: the
square on the __ s equal to the sum of the squares on the other two sides.

Listen to the conversation. The man doesn’t understand two expressions in
mathematics. Circle the two expressions.

e
o

addition multiplication subtraction
division square root geomelry
formula squared tigonometry

e
0

Listen again and complete the summary. Write one word, letter or number in
each space.

witten above the fine after a letter or.

it means ‘squared'. For example, A' means ‘A
__ Abyitset. Soif Ais 2, Asquaredis
the square . The sign for this looks fike a tick with a line
number. So VA means the square 100t of

When you see asmall

" In other words, you must

. The opposite of squaredis

the letter or
I Al 16, the square rootis .

Tochnal Engah U 4cSetaces and ks



