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introduction of
Algebra
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algebra K F
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subtract i,
multiply '3
divide iy
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In algebra letters  (or sometimes other
symbols) are used to represent numbers.
The letters are used to show patterns, or
to represent an unknown number (or num-
bers) that will make a mathematical sen—
tence true. Basic algebra letters need to be
understood and practiced so that problems
can be accurately and quickly solved.
Substitution means replacing the variables
with numbers, and usually results in cal-
culation.

If ¥ and vy represent two numbers
then

x+y represents the number obtained
by adding ¥ to x.

x =y represents the number obtained
by subtracting y from x.

xy represents the number obtained by
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| and R is the radius. Find the area to 2 decimal places. If R=8.215

N

multiplying x and y.(In algebra, the mul-

tiplication symbol “x"is usually omitted. )
Y represents the number obtained by
v

dividing x by v. (In algebra, the division
symbol “+"is usually replaced.)
x® means x Xx,in the term 1 is the

power (or exponent or index) of the base

X.

Using the above, S5x%y+2x'represents
Suxaxy+2axuxa.

For example. the dimensions of a
square can be represented by the letter /,
which can be any number depending on
the size of the square. The area of the
square is represented by the number [,

If [=

lm* and

The perimeter of the square is 4/,
Im, the area of the square is

the perimeter of the square is 4m.

Exercise % =)

1. Find the value of € in the formula C=24 -4B when A=5 and B=2.

2. The formula for the area of a circle is A =mR? where A is the area

cm.
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Language of
Mathematics

x
B
3
Tk

operation

plus
product

quotient

Many mathematical problems are ex—
pressed in words.  The first step toward
solving such a word problem is to change
it into a mathematical sentence so that a
solution can be found. A word problem is
changed into a mathematical sentence by
using letters to represent unknown quanti—
ties, and using numbers and mathematical
operations to replace words and phrases.
Each different unknown in a problem must

be represented by a different letter.

J Words and hr;sg l_lsed
' (_ﬁ‘lﬂ-ﬁt% ik K)

Plus, is added to,
more than, exceeds, sum

is increased by,

(A)

Minus, less than, is decreased by,

difference, subtracted from (&)

*5##%!?&&&;
TRAGE, MM PSS
—FREXFETHRAM
$#%: AFERFADE,
AUF PR FENRREX
FhET F-AFAHAS
i*mxmw##k&i'

— —

#ﬁ)

Operation (i&

addition, +

subtraction, —

Product, times af(*}

 Divided by, quotient, sha.re(Fﬁ“)

multiplication ; x

division, =

I oos
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The table shows some commonly
used words and phrases, and the opera—
tion which usually replaces them:

For example: “the product of 3 and
another number is 127 is written 3x=12,
where x represents “another number”.

The messages “No,cost too much”
and  “No cost too much™  have entirely
different meaning, vet they differ by just
one comma. Whether a problem 1= written
in words or as a mathematical sentence,

punctuation symbols are as important in

mathematics as they are in English.

AR FFIETEAGK
FETHFEISE,

B e X Mo 3 B AR
12, TABM =12, £¥x
FaFEANH,

#23%& “No, cost too much”
(&, K3 T )#F “No cost too
much” ( R ti) RETEA
FRAGHEE RFRBE—A
EF, AREP REARNL
FiEE ,EARFETRNE
—ANEM, AR ST AR E
%, :

Exercis_e b |

Use the mathematical sentence to describe following:

1. The cost of x 10c stamps plus y 15¢ stamps is the same as the cost

of w 20¢ slamps.

2. 1 am x years old and my brother is y years old. In 2 years time I |

will be twice as old as my brother will be.

>
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Classifying
Numbers

fPre-reading B

natural number e e
counting number 2T
integer A
whole number i

rational number I H
irrational number I
fraction a4
real number g 4

Concepts of number begin in child-
hood, with counting. If an attempt is made
to list these counting numbers, the list is
found to be endless or infinite. To indicate
this, the first few numbers are listed,
then three dots are used to mean  “and so
on”.

The counting numbers; 1,2,3 4.
they are also called the natural numbers
(N).

The integers (1) are numbers, which
can be thought of as the whole numbers
and their “opposite”: ...-3, -2, -1, 0,
1,2,3..

The positive integers are the integers

greater than zero, i.e. the counting num-

EA OB e S

ERGEARN R X E
B, SHOBARAT &
T, A RR IR, &
THAFME, FToAMis
Bkt REMEZAER
TEF EA,

B AH(N):1.2,3.4-

EH (DT HANE
E 3 ti«ﬁ!a----«ea 2
-1,0,1.2.3
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bers: 1, 2, 3,4 ..

The negative integers are integers less
than 0. -1, =2, =3, -4..

The

rational numbers are numbers

which can be written in the form

where @ and b are integer, bh#0. These
cannot be listed. The rational numbers in—
clude integers, recurring decimals and fi-

nite (terminating) decimals since, for ex—

ample 5= ? ,0.666---= i ,and |.35:-i-.

The irrational numbers are numbers
which cannot be written as a fraction or
eg 2
Vi oVe .7, ete. When written in deci—

recurring decimal, LV 3,
mal form, an irrational number is an infi-
nite, non-recurring decimal.

The real numbers (R) are made up
of all the rational and irrational numbers.

There are no “hole” or “gap” in the real
number line.

- Exercise %3]

Classify the following numbers ;

' 5,\@'2‘.—;—,—3,\/75' ,o.s.vﬁ,—%,1349,0‘213213---

U 2 &4 SNE S &
W] =2 <3 e

A TR HRART AR T K
S H LY 2T SRR
AR EH, AEKOE
SR A ) S Ao R R ER A

., w&a=s=_f~.o.566---_=%.

s
1.26= 3°

5 A A R AR
B R A KA B8 3 1
*:V2 VI NI NG,
7 FF R RRE R T
R IR ES PN

FH(R)BIETA A
HARBY E—R¥HL,
EHATLEE,
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Directed Numbers

IEBOM 5 %

Pre-reading #i%ait &

even B4
odd # ¥

Directed numbers are signed num-
bers, Le. numbers preceded a positive
sign (+), or a negative sign (=). ( The
positive sign is usually omitted, e.g.+3 is
written as 3.)  Frequently the negative
sign and the minus sign are inter-
changed, thus the number —x  (read as
“negative x”)  and —x  (read as “minus
x") can be regarded as mearing the same
thing.

Adding and  subtracting  directed
numbers, two conseculive signs can he
simplified to a single sign, according to
the following rule.

If the sign are the same, change to
“+7, eg 6+(+3)=6+3=9 and 4-(-3)=
4+3=7.

If the sign are different, change to
=" e 54(-3)=5-3=2 and 6-(+2)=
6-2=4.

Simplify the problem first by chang-

ing “double” signs to “single” signs us—

CHNF R T (R RS
LR AR et &8 S
43 #ie4E3)  IME, AF
B FRATHREL, -« T
VAR i x, A x,

S E—AEA N
FeHn HARSOFTE
V651 AR] 5T ALK —A
B X OF-E

Fl 5 % E, 4l 40 .64(43)=
6+3=9 Fo 4-(-3)=443=7,

FEER, Hldo 5e(-3)=

oz
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ing the above rule.

Multiplying and dividing directed
numbers, the rules for multiplying and
dividing directed numbers are more
straightforward. When multiplying or div—
ing a pair of directed numbers,  “like”
signs give a positive answer,  “unlike”
signs a negative answer.

When an even number of negative
numbers are multiplied together or divid-
ed, the result is a positive number. When
an odd number of negative numbers are
multiplied together or divided, the result

is a negative number.

E
 Exercise %3]

1. Craig had $32.50 in his cheque account. He wrote cheques for
§25.60 and $45.80. He deposited $24. What was the balance after
these transactions?
2. Patrcia enter a number into her calculator, then presses the fol-
lowing keys: 3] BZ1EIME

If the display shows ~11, write out the calculation she per-
formed. What answer would she get if she entered the number 87

= e :




Squares and
Square Roots

V- 5 HP- 5 FR

(Pre—readmg REAEE |

square F o #
square root F 5 ik
complex number B #
I'!‘.'dl IllllTII\t'l' r'}‘; %’i

L J

The square of a number is found by

multiplving that number by itself, e.g. the
square of 5 1s 5x5 =25, In general, the
square of a number, a, isaxa, and is
wrilten a’.

It is wseful to be familiar with the
squares of the first dozen or so counting
numbers: 1’=1, 2°=4, 3'=9 4°=16, 5=
25, 6°=36 ... These numbers are often
called Ih'l'fl't'l squares.

The square root of a number, s a
number which, when multiplied by itself,
gives the original number,a,eg.  the
square root of 49 s 7, since 7x7 =49,
The square root of a is written as V a .
Thus V a xV'a = a.

i is defined to be the square root
of 1. 1e=Vv-1.

z=a+bi is a complex number, where

a and b are real numbers.

—AHHBFFRAALD
LT, Bl s dhFFAE
5x5 =25, — AT, — A%
a5 A axa, B4 @,

T#EF s —RgF ey,
TEREGHSTF 1221,
2224, 37=9, 4=16, 5205
6°=36---iX WM EEWRAFAH T
eFH¥,

RPN FFF
TR AL E AL
G B & =0 SR S
4o, B 3 Tx7 =49, Fr il 7 &
49 #5-F F AR, a 89-F FARIBAE
Va ,liAVaxVa =a,

AMESL i A1 89FF
3R i=\/T ,

e oz=atbi AL KT a
Fo b B FH
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