Unit 0

Arithmetic operation (+, (, (, () [四則運算]

· Addition (+) [加]

We say that 4 + 5 is the sum [和] of 4 and 5. 

· Subtraction (() [減] 

We say that 8 ( 3 is the difference [差] of 8 and 3. 

· The plus and minus sign ( 

In engineering calculations we often use the notation of plus or minus (.  For example, we write 12 ( 8 to mean the two numbers 12 + 8 and 12 ( 8, that is 20 and 4.

· Multiplication ( ( ) [乘]
The instruction to multiply the numbers 6 and 7 is written as 6(7. This is known as the product [積]  of 6 and 7.
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(+,(, (, ()

Eg1, ((4) ( 5 = (20, and ((3) ( ((6) = 18.

· Division ( ( ) [除]

The quantity 8 ( 4 means 8 divided by 4.  This is also written as 8 / 4 or 
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 and is known as the quotient [商] of 8 and 4.  In the fraction [分數] 
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 the top line is called the numerator [分子] and the bottom line is called the denominator [分母]. 

· The reciprocal [倒數] of a number

If the number 
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 is inverted [顛倒] we get 
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.  The reciprocal of a number is found by inverting it.

Evaluate (a) 4 ( 3 + 7 ( 2 , (b) 8 ( 2 ( (4(5) , (c)
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(e) 
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Ratio [比] :
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is equivalent to  8x = 4 (5,

so
x = 2.5.

Ex


If 3a = 5b, find the ratio a:b.

Solution


As  3a = 5b
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or   a:b = 5:3

 Circular Measurement
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Figure 1
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In Figure 1, 
L = length of arc [弧] AB

 = angle at the centre [圓心] of sector [扇形] measured in radians (circular measure)

r = radius [半徑] of the circle[圓]
It is obvious that the size of an angle of 360o is equivalent to 2 radians.

Example 1

Calculate the following angles in degrees:

a.
1.3 rad



b.
1.5 rad

Solution

a.
1.3 rad = 1.3x180o/
= 74.5o

b.
1.5rad = 1.5x180o/ = 270o

Example 2

Express the following angles in radians:

a.
18o  

b.
178o

Solution

a.
18o = 18x  rad/180
= 0.314 rad

b.
178o = 178x  rad/180 = 3.11 rad

Indices [指數]

The number 4 ( ( is written as 43 and read ‘4 raised to the power [乘方] 3’ or ‘4 cubed [立方根]’

Ex1)
 7 ( ((((75 , m (m (m ( m = m4

More generally,  in the expression xy, x is called the base [ 基數] and y is called the index  or power.

Write out fully (a) 
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Simplify (a) 
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Simplify (a) 
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Simplify (a) 
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Simplify (a) 
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Fraction indices
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Evaluate (a) 
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Write the following with a single index:

(a) 
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Surds [不盡根]

A surd is an irrational number in the form of roots of rational numbers
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Express the following surds in their simplest forms [最簡式]:

(a) 
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Given that 
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Without using tables or calculators, evaluate the values of the following expressions correct to 3 significant figures [3位有效數字]:

(a) 
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· Operation of Surds 

Simplify the following expressions:

(a) 
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(d)  
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	Terms 
	中文譯名

	linear equation 
	一次方程式

	brackets 
	括弧

	unknown
	 未知

	constant terms 
	常數

	Simplify 
	簡化

	Solve 
	解

	even 
	偶數

	solution 
	解答

	symbol 
	符號

	Substitute 
	替代

	volume 
	體積

	sphere 
	球體

	2 decimal places 
	小數後兩位

	Fahrenheit
	 華氏溫度

	Celsius 
	攝氏

	perimeter 
	周長

	rectangle 
	長方形

	length 
	長度

	width
	 闊度

	consecutive number
	 連續數

	formula 
	方程式

	square 
	方形


When multiplying numbers: 


			positive ( positive = positive


			positive ( negative = negative


			negative ( positive = negative


			negative ( negative = positive











r





� EMBED Microsoft Equation 3.0 ���





� EMBED Microsoft Equation 3.0 ���





The laws of indices state:


first law : 	� EMBED Equation.3  ���


second law: 	� EMBED Equation.3  ���


third law:	� EMBED Equation.3  ���





negative power : � EMBED Equation.3  ���, � EMBED Equation.3  ���





 � EMBED Equation.3  ��� is the nth root [根] of x, that is � EMBED Equation.3  ���
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