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O arITHMETIC

THE FOUR OPERATIONS o
arithmetic WA multiplier T X
addition (15> divide 73
subtraction BUx over 3
multiplication % quotient ]
division [ dividend WEREK
the four operations 79 Qljiz 3 divisor B ¥
plus n express =R
add hn fraction T
sum # numerator nF
minus b=4 denominator VIS
subtract -4 proper fraction ¥
difference E 3 improper fraction B %
times T integer B8
multiply E 3 remainder =¥
product R preference %
multiplicand IR in case g

In arithmetic, addition, subtraction, multiplication and division are usually re-

ferred to as the four operations. a+b is read “a plus b”, or “b is added to a”, and the
result obtained is called their sum. a-b is read “a minusb”, or “b is subtracted from
a”, and the result obtained is called their difference. axb is read “a times b”, or “ais
multiplied by b”, and the result obtained is called their product. In such a case, “a” is
often referred to as the multiplicand, and “b” the multiplier. a+b is read “a is divided
by b”, or “a over b”, and the result obtained is called quotient. In the case of a divi-
sion, “a” is often referred to as the dividend, and “b” the divisor. When they are ex-
pressed in the form of a fraction, “a” is usually referred to as the numerator, and “b”
the denominator. If the denominator is greater than the numerator, it is said to be a
proper fraction. On the other hand, if the numerator is greater than the denominator, it
is said to be an improper fraction. An improper fraction can usually be transformed by
division into an integer plus a proper fraction, which is made up of the remainder
and the denominator.

In arithmetic, rules of preference should be observed when carrying out opera-




Part 1 Mathematies .

tions. There are three rules: (1) Multiplication and division have preference over addi-

tion and subtraction; (2) Those in brackets have preference over those outside the
brackets; and (3) In case there are pairs of inner and outer brackets, those in the inner
brackets have preference over those in the outer brackets.

O AGEBRA

ALGEBRAIC EQUATIONS *
algebra K power ®
establish = 5v quadratic equation TARBER
equation HER discriminant #H5H1=K
unknown RAE root R
algebraic Ky real and different HFEX(R)
function SR real and equal HEISL(1R )
variable TR not real FSLHAR
expression FIAR simultaneous equations Bz AR
linear equation HMHAER given LEMN

In algebra we solve problems by first establishing an equation in which the un-
knowns are represented by such letters as x, or x and y, or even x, y and z. You are
reminded that although the same set of letters is used in algebraic equations as we do in
algebraic functions, they have different significance. In the former, those symbols de-
note definite values of the answer to be found, while in the latter they are all variables.
An equation gives the condition under which two different expressions are equal,
while a function gives the relationship between two or more variables.

A linear equation is an algebraic equation in which all the unknowns are of the
first power. If an algebraic equation has an unknown of the second power, it is called a
quadratic equation. The discriminant of a quadratic equation can tell us whether its
two roots are real and different, or real and equa} , or not real. Simultaneous equations
can sometimes be established according to the conditions given. They can be made up
of linear equations, or both linear and quadratic equations. Answers to such problems
must meet all the separate equations of a given simultaneous equation.

LOGARITHMS & OTHERS
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common logarithm w A
natural logarithm B AN

Napierian logarithm
John Napier
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Logarithms are the inverse of powers. There are two kinds of logarithms
that are generally used today: one is the common logarithm which uses 10 as its
base, and the other is the natural logarithm which uses “e” as its base. “e” is roughly
equal to 2.718. Natural logarithm is often used in the computation of scientific and en-

gineering work, since it has the advantage of making computations simpler. It is also
called Napierian logarithm which is named after its inventor John Napier(1550-1617),

an English mathematician.

© TRIGONOMETRY

DEFINITIONS

purpose =]:]
trigonometry =A%
solve .3
triangle =5::}.2
element E-%
angle ;|
requirement L3
surveying p5
essential PE
right angle A
radian E
subtended by bok {8 Q):5)
circular arc 11E7 8
radius =2

ratio

normally
dropped

right triangie
perpendicular
evident

acute angle
complement
oblique
hypotenuse
with respect to
opposite side
adjacent side
respectively
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The purpose of studying trigonometry is to learn how to solve triangles. A tri-

angle has six elements: three sides and three angles. In order to solve a triangle, three

of its elements must be known. In addition, the given elements must meet two require-

ments: (1) At least one of them must be a side, and(2) In case three sides are given,

the sum of any two sides must be greater than the third side. To solve a triangle means

to find the three unknown elements.



