1. How do you say the following numbers? Choose the correct option.

1 Ihe year: 2905 7 Approximately six:
a) twenty hundred and five a) nearly six
‘Li_l_)_llleo thousand and five b) six-ish
¢) twenty five ¢) sIxy
wenty hundred five
d) twenty i o
2 $1 = DM 1.46. The exchange rate is: Y !
: 2 ; s 89 8 At football, Germany 0, Brazil O
a) one point four six Deutschmarks to the dollar
; i 4) Germany oh, Brazil oh
b) one forty-six Deutschmarks for a dollar g : |
’ . P s 1) Germany zero, Brazil zero toc
¢) one dollar equalling Deutschmarks one point four six .
R ; : ¢) Germany nil, Brazil ni
d) one dollar making one four six Deutschmarks ) @ y tazil nil
d) Germany and Brazil love
3  The period from about 1994 to about 1996:
sdninatd 9 3cm
a) the midnineties
b) the medium nineties a) three centimetre cubes
¢) the middling nineties b) three cubic centimetres
d) the midway nineties ¢) three cubed centimetres
. ay :
. ; s A d) three centimetric cubes
4 Seven correct answers in a test of ten items. The result is:
10 3:2 as a ratio:

a) seven over ten right
b) seven out of ten right
¢) seven on ten right

d) seven right over ten

a) three over two
b) three under two

) three 1o two

5 The dimensions of a rectangle 3 metres in length and 2 metres in d) three at two

width: 11

a) three for two

A $10m loan:
a) a ten-million-dollars loan

b) three by two D) a ten-million-dollar loan

c) three across two down ¢) a ten millions of dollars loan

d) three to two d) a loan of ten million dollar

6 The result of an opinion survey:
a) One of ten people think that...
b) One in ten people think that...
¢) One to ten people think that...

d) One over ten people think that... Remember:

A 24/7 (“twenty-four seven”) business is one that

2. Write the following in words rather than in figures. operates 24 hours a day seven days a week.

a) 2% of the British population owned 90% of the country’s wealth

in 2006.

b) 0°C=32°F

c) 62.3% of adults have false teeth.

d)2/3+%x42=142/3

e) 2,769,425 people live here

10m is 10 million
10bn is 10 billion (a billion = thousand million)

1 % hours is one and a half hours or an hour and a
half (or ninety minutes)

The period from January to June is six months
(not half a year).

3. Read the following records aloud:

a) Oxygen accounts for 46.6% of the earth’s crust.

b) The nearest star to earth is Proxima Centauri. It is

33,923,310,000,000 km from earths.

c) The highest waterfall in the world is Angel Falls in Venezuela with a drop of 979 km.

d) The top coffee-drinking country in the world is Finland where 964 cups per annum are consumed per head of the
population

e) The tallest church in the world is the Chicago Methodist Temple which is 173 m or 568 ft high.

f) The second commonest item of lost property on London transport is the mobile phone. 19,453 mobile phones
were handed in to London transport lost property offices in 2015.

g) The smallest country in the world is the Vatican City with an area of 0.4 sq km.



ADDITION AND SUBTRACTION

Numbers
A
In every number each digit has a certain place value, and the posi-

tion of a digit in a number gives the digit its value. From right to
left these values are units, tens, hundreds, thousands, ten thousands,
and so on. For example, in the four-digit number 9,547, the digit 7
has a value of 7 units, the 4 is in the tens place and has a value of 4
tens (40 units), the 5 1s 10 the hundreds place with a value of 5 hun-
dreds (500 units), and the 9 in the thousands place has a value of 9
thousands (9,000 units).

B
Technicians and engineers are more concerned with conerete num-

bers. A concrele number is one that is connected with a particular
quantity or object and therefore consists of two parts. The first part
it a number which tells us how much; the second part specifies the unit
of measurement or object and tells us whal. For example, 60 cycles,
25 ohms, 10 microfarads, and 20 henrys are concrete numbers. In
Chap. 11 you will study some interesting methods of dealing with
concrete numbers as applied to units and dimensions relating to
electricity and electronies.

C
An absiract number 1s one that has no reference to any quantity or

object. Ifor example, the number 16, when used by itself, is an ab-
stract number. In general, you will be concerned with abstract num-
bers only when dealing with basic mathematical principles and pro-
cedures.

D

Our system of numbers is composed of the 10 digits 1, 2, 3, 4, 5, 6, 7, 8,

9, and 0. All numbers consist of combinations of these digits. Arith-
metic consists of the relations of numbers and the methods of comput-

ing with numbers.

E

In general, concrete numbers should be added only when they are
related to the same kind of unils or things. For example, it would not
make sense to add 47 ohms and 2 horsepower. However, this rule
cannot be followed blindly because it would be sensible to add 40
resistors and 35 capacitors to obtain 75 parts, or objects. Here, we
would be adding parts, or {hings.

Addition

The word “plus™ indicates addition and is denoted by +. The
equality sign = means "is equal to.” Thus, in the language of mathe-
matics 6 + 8 = 14. In English this says that 6 plus 8 is equal to 14.
The quantity, or number, obtained by adding two or more numbers is
known as the sum of those numbers. Therefore, as indicated above,
the sum of 6 and 8 is 14.



A common fraclion, as distinguished {rom a decimal fraction (Chap. 5),
is an indicated division of two whole numbers and expresses one or
more of the equal parts into which a thing is divided. Ior example,

. 9 . . . ..
the common fraction A has two meanings, either that 5 1s to be divided

by 6 or that something has been divided into 5 of 6 equal parts,

The number above the line of a fraction, the dividend, is called the
numeralor of the fraction, The number below the line, the divisor, is
called the denominalor of the fraction. Note that the numerator

states how many of the equal parls that are contained in the denomina-
tor. Thus,

numerator how many parts
denominator number of equal parts

P

= A fraction =

A fraction in which the numerator is less than the denominatoer is
called a proper fraclion. 13, 3§, and 1294 are proper fractions.

An improper fraction is one containing a numerator equal-to or
greater than the denominator. 44, %4, 34, and 24 are improper {rac-
t1ons.

When working with fractions, it is necessary to make frequent use of
the following important principles.

1 The numerator and the denominator of a fraction can be multi-
plied by the same number, except zero, without changing the value
of the fraction,

2 The numerator and the denominator of a fraction can be divided
by the same number, except zero, without changing the value of the

fraction.

, 4_4x3_12 4
EXAMPLE - 3 3

12
EXAMPLE 2 — =

It will be noted that no new principles are involved in performing
these operations, because multiplying or dividing both numerator and
denominator by the same number, except zero, is the same as multi-
plying or dividing the fraction by 1.



DIPPEBK;KEIALS B

For a ayatan having ‘one 1ndependent property'which we shall denote by x,-
let P denote a dependsnt property, '

P o= PD),

and AP denote the change of P in a change of state from a atuta 0.
According to Taylor 8 theorem, we may express OF in the form

| | ) |
AP = (dp)&x*1 (dP)sz+..,.,(1
11\ ax 21 \ g

where (4P / dx), (a°p / dxzj, ... are the derivatives of P with respect to x
evaluated at state 0O , and 4O x the change of x in the change of atate under
consideration. ' ‘

Equation ( 1) may be written in the form

AP =(—%)AI+B’. ‘ ( 2)

where R 18 a quantity for which

1im ”'“(B)=o. ' A ( 3)
Ax —0 Ax

As in the differential calculus, we shall denote the quantity
(P / dx) Ax by dP and will call it the differential of P . Thus

ap E(.g_)a:. | | ( 4)

This expression defines the differential of a dependent property. Differehtials
may be used in algebraic relations only if the relation applies for all valuss
of A x. For example the relation

¢ = 0
implies
()0
Similarly, the relationship
N = dk B
.between the differentials of dependent propefties B and M 1mp11as‘

) -

dx dx
whereas the relationship

ai = (a0 )° (a)
implies

(=)0 (=) (v



For, (e) oan be written as

2
ag : aM 2
(-_‘35‘)“*‘ = ("a?) (A=
whieh 15 valid for all values of Azx only if (b) is true. It follows that a
Armﬁimb.ip betwaen differentials of dependent properties is merely a
rapreeantation of & relationsth between derivetives.

!‘ha change A x of the 1nﬂepen&snt variable x during any ohange of stats
is a.lso callad the dirrerantial of X end is dsnoted by dx . Hance

. . : e : : ( 5)
Accordingly, we may write rnr ths dii‘ferential aP of P '

(---—) Ax = (..22.) ix .
_ ; : dx
The ‘above dafiniticna ‘oan be generalized to systems of meany independent

variables. Accordingly, the differential &P of a property of & system having
mdependent prapoxtiaa X4y Xpy «eeey X 18 dafined by the relationship

) "PE (3};) axy *(iﬁ ) dxz.- R (.5%1’_) d::n-‘-'

n’'x

‘ahar; ' : (6)

i’_‘ E az?’ dxz E sz, cesey @Z E Axn 2

end (QP /a x,) zr is the partiel derivative of P with respect to xk ,
holding all other independant properties X (i1 # x) constant.

Eo¥ to reed the main mathematical svmdols and signs :

+ pl’as g plaa'_'l"’g - plus -

- | = minus

+ - ~-f1:1aa 0: ‘meines] - plua ‘nabo- ninns

) infinity l_'in finiti] ,. infinite [ infinitj - nekoneéno, nekoneény

a mul'r,ipl:l,ed by x [ ei 'maltiplaid bai eks] -8 néaobeno x

a.x {a times x [ ‘ei ‘tainz ‘gks] .- & krdt x
ex [el eks] - ax

a:x a divided by: [ et ; Al ‘veidid bei.‘eks] - & déleno x
a/x {a over x [efssuver. ekaj - & lomeno: ;
= equals [ ‘i:kwals) , is equal to [1: .kwo& te] - rovné se, je rovno

B:d=xiy & is to b.a8 X is to.y [ ‘ei iz te “bi Y ek&izta ‘wal] - a pé se
ku'bja.koxmésekuy

id.gntically equal, to [ai ‘dentikeli ‘i:kwol te] - identicky rovny, to-
“to ,

Hi]

£ ~doea not equa.l .[ ‘das not “iikwal] - nerovad se

= v ig appronmqte‘ “"equal to [4z o'proksimitli “i: Kwol t'a] - je pF¥ibli¥nd
FFOVRO0 o

> “greater than ] _reita Jan] ~ vdt81 ne¥ .

< lesa than' l¢s don] - men31 ne¥

P ‘ot gre&te_ an. [ ‘oot greita fan] - nent vétﬁi nd

> ' greater than' ' oqual tc [ greita don ar ‘i: knal t'a_'[ - vétﬁi nai nebo

== - Tovmo. 7% :

¢y parenthases ‘fpe ran@iei.z] " round brackets [ “reund breekits] -



kulaté sdvorky :
brackets , sguare brackets [ skweo ‘breskita] - hramaté sévorky.
braces [ ‘breisisz] - slciend sévorky

brackets opened ['breakita ‘supernd] -~ sévorky, otevi{t sévorkm
brackets closed [ “broekits ‘klousd] - sé.vorky, sédvorka se savie
tilde [‘ei “tilds] - a s vlnovkou

star [‘ei ‘sta:] - a & hvdszdidkou

bar [‘e4 ‘ba:] =~ & 8 prubem

doubls bar [ ‘si ‘dabl “ba:] =~ a 8 dvdma pruhy

dash [‘et 'dceﬁ] - a 8 &brkou

subsoript n [ ‘ei sa’bskript ‘en] , asubn (‘ei ‘sab ‘en]
8 indexem n o

gub one [‘ei ‘sab ‘wan] - a Jodna

sub two [‘ei ‘sed “tu:] - a dvd

absolute value of a [ 2sbspluit ‘veelju ov ‘ei1] - absolutni hodnota
5 a .

n factorial .[“en foek “te:risl] - n faktoridl

tends to [“tends ta], approaches [o prau&i:] + b1{%{ ge

implies [implaiz] - implikuje : .

capital & [ ‘koepitl ‘ei] - velké &, A

~
L] -
g1y

] nj D* )]

— o s O PO
PN = B
o o PP O D O S D

hulb

Recka abeceda

Cesky/Czech | Anglicky/English | V{slovnost/Pronunciation]
Recka abeceda| Greek alphabet | gritk 'slfebet

o (alfa) alpha ‘wlfo

A (beta) beta bizto

v, I' (gama) gamma ‘gaema

5. A (delta) delta delto

e, € (epsilon) | epsilon ‘epsilon, ep'sailon
¢ ((d)zéta) zeta 'zitta

n (¢ta) eta 'irte

f,4,0 (theta) | theta Birto

L (iota) iota arovto

». k (kappa) | kappa kacpo

A, A (lambda) | lambda leemdo

t (mi) mu mju:

v (ny) nu nju:

£, =2 (ksi) xi sar, za1, ksai, gzar
o (omikron) omicron ou ' markron

w, I1 (pi) pi pal

0, p (ro) rho U

o, X (sigma) | sigma 'SITNa

T (tau) tau tor, tau

v (vpsilon) upsilon ap'sailen, 'vpsilpn
w, ¢, (fi) phi far

v (chi) chi kar

W, W (psi) psi psair, sar

w, {2 (omega) | omega Dumigo




Msthematical .o'perstions :

‘Addition [2’di¥en] - s¥iténi

to sdd [ %ed] - sdftat
plus [ ‘plas] - plus
5+7 =12 five plus seven equals twslve
: is
makes

are
is equal %o

ea+bz=eg a plus b equals o

Subtraction [ ssb troek¥sn] -~ ode¥{téni

to subtract [ssb’treekt] - odeditat

mims [ ‘mainss] - minus

9 -3 =6 nine minus thres equals six
a-b=c¢ a minus b equals ¢

Multiplication [ ,maltipli’keifen] - nésobent

to maltiply [‘maltiplai ] - nésobit
x , . multiplied by, timea - ndsobeno, krét

1x . °  once [ “wans]

2x twice [ “twais]

3x ~ three times (etc.)

5x3 =15 five times three is fifteen
adb = o. & (times) b equals ¢

Division [ di‘vifen] - d8lent
to divide [di‘vaid ] - d31it
; ‘divided by

3 six divided by two is three
¢ a divided by b equals c

6 : 2
a:bd

T

Raising to the power ['reizirl ta d5 ‘paua] - mocndni

to raise to the power of [ts ‘reiz to do 'pauer av ] - umocnit na

power [ ‘paus] - mocnina

exponent [ eks pgunant] - exponent, moonina .
superseript [’sjuiposkript] - v¥e, co se piSe u ¥isla naho¥e, opakem je
subscript’ [ sabskript] - v3e, co ae pifs u &isla dole - index - : L

52 five squared | skwead ]
8’ a cubed [ “kju:bad ]

a™? a to the minus three

(a + h)2 a plus b all sqQuared

x2 + y2- x squared plus y squared
(a+ )2 a plus b all cubed

Dal31f mocniny se tvok{ : to + ¥len + Fadové &islovka :

at a to the fourth -
a® a to the nth
an+1 a to the n plus one

(a2 a to the mth all to the nth



1+x oneplus x to the ifth

(a + by~ a plus b sil to the mimus ons
~ a to the minus one

a™l a to the minus n

ai/} a to the one third

a'V} a to the mirms one third
31/1 a toc the one over x

a2/3 a to the two thirds

Extraction of the rpot [iks troekBen ev do ‘ruit] =~ odmovhovént
to extract the./nth/ root /out/ of [1ks’trsekt] - odmoenovat

index, en.¥. indices [ “indeks ; ‘indisiis ] ~ odmocnitel

root [‘ra:t] =~ koten ' ,

Ve the sguare root of a [ ‘skwes]

Va the cube [ kjuib] root of s, a to the one third

Dal¥i odmocoriny se tvoFi : ur¥ity &len + Fadovd &islovika + root of

“a the fourth root of a

e the nth root of a, a to the one over n

Ve the xth root of a, a to the ona over x
Y the minus cube root of a, Jastdji: a to the mimus ome third

Fractions [ ‘froekdisnz] - szlomky

8) vulgar fractions ['valga 'freekégnz] - obecnd slomky
rumerator [ nju:mareits] =~ Eitatel
denominator [di‘nomineita)- jmenovatel
fraction line [ ‘froek¥en ‘lain] - slomkovd Sdra

1/2 a half, [ ‘ha:f], one half
1/3 one third
1/4 ons quartsr, ome fourth

Dall1i zlomky se tvo¥{i tak, Ze v 3itatell “je vZdy zékladni 3islovka, ve jme-
novateli Fadovd. Je-li Citatel v8tA{ nef 1, je jmenovatel v mnoiném ¥isle,
tj. na konci je -8. Je-1i jmenovatel sakonden na jedni¥ku, Eteme jej jako
zékladni &islovku. U nepravych "»slomk.ﬁ 8teme pismena jako v sbecedd a
"lomeno™ jako "over" [ suva]. o

3/2 three halves [ ‘ha:vs |

2/5 two fifths [“fifes ]

4/10 four tenths e
a/b a over b ’
5/21 five over twenty-one

b) decimal fractions [ ‘desimsl ‘froekSons] - desetinné slomky
Misto desetinné Z4rky bjvé tedka (decimal point [ ‘desimsl “point] )
Kula pfed desetinnou tefkou se fasto nepifie a nedte. Mista za desetinnou
tedkou se &tou jednotlivd, prfed desetinmou teXkou jako celek.

0 nought [ ‘no:t]
o [,eul
Zero [zierou]

.1 0.1 point one, nought point one



.01 point nought one
.001 point doudble nought one
321 point three twc one

2.1 two point one

12.5% _ twelve point five

___;Analysis [‘koelkjules ; o noelisiz] - matematické analyza

Functions ['raqkégnz] - funkce

f{x) ; {x), etc. function of x, function x, fx - funkce x .
y=f(x) y i8 equal to the function of x, y is equal to the function

X, y is equal to f of x - y rovnéd se funkci x
Differentiation [,diforen3i’eiBen] - derivovén{

to differentiate [,dife ‘renEieite ] - derivovat
x to derive [di’‘raiv] - odvosovat

dy : differential y [difo ‘ren¥el] - diferemciél y
dy a variastion in y [,veori ‘eiBon) - variace y
Ay an increment of ¥ [ '1nkrin9nt] - piirdstek y

by ; A v £ U(x) B, y the (first) derivative [ai ‘rivotiv] of y

with respect to x, where y = f(x) - prvni

derivace y dle x, kde y = f(x)

£ x,) ' the (first) derivetive of f at x - prvni de-
' rivace f{x) dle x v bodé x

o
the nth derivative of y = f(x) with respect

d"y ; y(n); f(n)(x) ; ® y to x - n-td derivace y podle x
axP x d to thenthybydxtothenth(eg-—%-

d squared y by dx squared ; N,B. is
pronounced much longer than in dx above)
Qw4 ; £(x,7) 5 Dlu) the partial derivative [ pa:51 ai ‘rivotiv]
of u = f(x,y) with respect to x - parcidlni
derivece u dle X
partial du by partial dx
Ty (xo, ¥ the first partial derivative of f(x, y) with
: respect to x at (xo, T = prvnl parcidln{
derivace f(x, y) podle x v bods xo, : {8

fx' (x,y)

J 2 the second partisl derivative of u = f(x, y),
ix 5 0 Yxy Lry{ oY) teken first with respect to x and then with
Dy (Dxu) respect to y - druhd parciélni derivace

u = f{x,y) podle x & y
partial 4 squered u by partial dy dx

Integration [,inti grei¥on] - integrovéni

to integrate [ “intigreit] - integrovat
integrand [ “intigront]] - integrand
integral [ ‘intigrsl] - integrél
b .
f the integral of .... from a to b - integrdl .. od s do d

‘a



//“ _ double integral -~ dvejny integrél

/ ~ the integral of £{x) with respect to x - integrél f/x - dx
ftx) ax :

b
f the (definite) 1ntegral of f(x) from a to be - intsgrél f(x) ax
od adod

a . Vs

_—

Limits [ ‘limits] - limity
lim limit - limita

- tends [ ‘tendz] to, approaches [3 proudis] - bliX{ se

lim f{x) = b the limit of f(x) where x tends to a is equal to b

xX— 8 limita f£/x - pro x bli%ici se a rovnf se b

lim [f{x) + g(x)] =8 + ¢t the 1limit of f{x) plus g{x) as X tends to a is.

x—a equal to 8 plus t

Trigonometry [ ,trigs momitri] - trigomometrie

gin x ~ [’sain “eks )] ' - - 8in x
sine x [ ‘sain ‘eks] _

cos x [kos eks ], . - cos X
cosine x [ kousain eka] ,

tan x ["toen “eks] : - tg x
tangent x [‘toend¥ont ‘eks ]

‘¢cot x;0tn X . [kot ek51 - ctgx
cotangent x [ “kou’tcendZant eks]

sec x . gecant x [ ‘si: kent_;__ek_s] ‘ -  Bec'Xx

¢sc xj;coBec x cosecant X ['kau"si:kanit— ‘exs ) - ' cosec x

Koradas

above - [2"bev] vySe uvedeny, vyle
according to [ ko:dinte] podle

accordingly [2'ko:dinlil podobnd, podle toho
algebraic [, 2eld%i ‘breiik] algebraicky

to apply  [2'plall)STHING TO STHINE
as [ %z, 03]

to be true [ bi: “tru:]

to'be velid ['bi: ‘voslid)
celeulus [ ‘Koelkjulos )

chenge [ “%eind% ]

change of state [ ‘$sindiov ‘steit ]
consideration [ ken,side reilen]
definition [,defi ni¥an]

to denote|[di ‘nout ]

dependent [dai pendont]

derivative (n.) [di 'rivotiv_]
differential [,difs ‘ren¥ol)

differential.calculus['difgkrenﬁgl
koelkjulss

pouzit, aplikovat,
jako, stejnd jako
platit (v mat.)
platit ( -x )
podat

zména

zména stavu
dvaha, zfetael
definice

oznadit

sdvisly

derivace
diferencidl
diferencidlni polet



equation [ 1 kwei¥on]

to evaluats [ 1i’woeljueit)
expression [ika'preﬁan]
to follow [ “folou ] (FROM)

for [f£o2:] , [£2]

to generalize [ d¥enarslais]

hence [ ‘hens ] ,
to hold, held, held [ “heuld; ‘held ]
to dmply [im’plai]

in the form [indo ‘fo:m ] OF
independent (of) [,indi ‘pendant]

ihdependent variable [,indi'pendant]
' , veosrisbl

lot [ let] _
merely [‘mieli]
partial [ ‘pa:8sl]

partial derivative [ pa:¥sl di rivotiv)

property [ “propeti]
quantity [ ‘kwontiti]
relation [ri“leiBon] (between)

relationship [ri leifendip ]
representation [,reprizen’teifon]
respect [ ris pekt ]

similarly (to) ['simileli)

state [ ‘steit]

theorem [ @iorom ]

thus [ “das]

true [ “tru:]

under consideration [ “ands kon,sido ‘reifion)

[ “voelid ]
[ “veorisbl)

valid ( for)
variable (n.)
where [ ‘wo:]
whereas [ wesr .z ]

with respect to [wid ris ‘pekt +a]
[‘dens] - '

[ “wens ]

thence -
whence

rovnice
vypoditat -
vyraz

plynout (2), ndsledovat ( za),8ledo-~
vat

nebot

seveobecnit

odtud plyne, s &ehoZ

ponechdvat, drZfet, platit (o sdxomu)
zahrnovat, implikovat, plynocut ( z)
ve tvaru

nagdvisly

nezdvisléd promdnné

necht, budi¥

pouse

paréiélni
parciélhi derivace
vlastnost
mnoZstvi, velidina
vztah (meszi)

vztah

vyjddfent

ohled

ﬁodobné, obdobné

.stav
" poudka, teorem
~ . tak, 3 toho, tedy

pravdivy, vérng, pravy
. uvaZovany

platny (pro)

proménnd

kde i
kdeitolajﬁl'

dle (Eétii¢

odtamtud plyne, tudiZ
odkud plyna, tudiif .



