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sallal) Lgaliag dudly ) cila glaa A algll
1. Natural numbers: N = {1.2.3,...} by Gy A S = csc @ Akl alaal) Jsa 1Y Jsedd)
2. Whole numbers: W ={0.1,2.3,...} = Example 8.2
3. Integers: Z = {....—3,-2,-1,0,1,2,3,...} 1. -1€Z,Q, andR e .. . .
4. Rational numbers: Q= {§ |a.b € Z and b #0} 2. 1€Q..andR el e o A N x? 4 (y — 2)? = 4 &S Al sar ¥ Jliged
5. Irrational numbers: I = {x | 3. V2el,,andR
X is a real number that is not rational } -

6. Real numbers: R contains all the previous sets. ()5l Gl 3 geanall dalaiall dabie aa gl 1¥ ) gl

Dr=2 2)r=1+sin6
3)r=6¢cos 0 4)r =4(1—cos9)

= Example 8.3
s BDalr=1—cos0 S z )& 57 =1 Ssiadl Jah Zad) gl Aalaiall ans )€ 1) gul)
© Adding (or subtracting) two fractions: - = il
1. Find the least common denominator. 3°5 L
2. Write both original fractions as equivalent fractions The least common denominator
with the least common denominator. is 15
3. Add (or subtract) the numerators.
4. Write the result with the denominator. 25, 33 .50
35 53 15 15 I5

© Multiplying two fractions:
1. Multiply the numerator by the numerator. = Example 8.4
2. Multiply the denominator by the denominator.

2 3s 6 =2
SiCame 3515 5
b'd bd .
where b#0and d #0.
= Example 8.5
© Dividing two fractions:
1. Change the division sign to multiplication. 2_2=2§=E
2. Invert the second fraction and multiply the fractions. 3'5 33 9

oy
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s Example 8.11 Solve the
e e 1 ;1+2x-8;0 o
:Vc can'solvc the quadratic equations by the quadratic 2 24+2c+1=0 l.ct:a(n;d:bt;g :inlun:’:;t:b?m
e —b+ VB —dac 3.2+ 2x+8=0 o Bxamale 8.7
= —_— Solution: 2. (a=b) =a* —2ab+b* =
2a Laml bu2 cm—8 (a—b) L (x43F =X +6x+9

Remark: The expression b? —4ac is called the discriminant
of the quadratic equation.
1. If b* —4ac > 0, then the equation has two distinct
solutions.

2. If b* —4ac = 0, then the equation has one distinct
solution.

3. If b* —4ac < 0, then the cquation has no real
solutions.

If ¢ denotes the length of the hypotenuse and a and b denote
the lengths of the other two sides, the Pythagorean theorem
can be expressed as the

lt"'+b==¢'2 2c=v\a+bh.
If @ and ¢ are known and b is unknown, then
b=V-a.

Similarly, if b and ¢ are known and a is unknown, then

a=\/-p

The trigonometric functions for a right triangle:

a
cosf=~ cotB=

n
SIS

<

*In 8IN

un6=’-’ s =
a

-2+,A%32 -2%6
= 2 =72

Thus, the solution are x = 2 and
x=—4.

2a=1,b=2c=1

Since B2 —dac=22-4(1)(1) =
0, then there is one solution x =
-1

3. Since b —dac = 2* -
4(1)(8) < 0, then there is no real
solutions. -

X

ais adjacent
b is opposite
¢ is hypotenuse

bd

3. (a+b)(a=b)=a*-b*

&~

. (a+b)} =a* +3a°b+3ab* + b

w

. (a—b)* = a® —3a®b+ 3ab* — b
6. @ +b* = (a+b)(a* —ab+b?)

7. @ = b = (a—b)(a* +ab+b*)

« Factorization Method

The method is built on
1. finding the factors of ¢ that add up to b, and
2. using the fact that if x,y € R, then

xy=0=>x=00ry=0.

2 (y=1P=y-2y+1

3 (x+2)(x=2) =24

4. (x43) = +93 +27x+27
5. (=17 =y =3P +3y-1
6. X +8=(x+2)(* - 2x+4)
7.3 =27 =(y=3)(*+3y+9)

sExample 89 X +2r—8=0
Note that, 2 x (—4) = -8 =¢,
but 2+ (—4) =—2#b.

Now, =2 x4=-8=cand -2+
4=2=).

By factoring the left side, we
have

(x=2)(x+4)=0
=x=2=0or x+4=0
Sx=20orx=—4.

-
= Example 8.10 x> +5x+6=0
(x+2)(x+3)=0
=x+2=0o0or x+3=0

=Sx==-2o0r x=-3.

oy
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If (x,y) is a point on the unit circle, and if the ray from the
origin (0.0) to that point (x.y) makes an angle 8 with the
positive x-axis, then

cos@=x, sinB=y,

o Each point (x,y) on the unit circle can be written as
(cos®.sind).
e From the equation x* + )2 = 1, we have

cos’0+sin’8=1.
From this,
bd bd
1 4tan”0 = sec0 ,
cot?8+ 1 =csc?0.

e Exact values of trigonometric functions of most
commonly used angles:

8 0 I 3 3 x
sind [0 F & ¥ 1 0
cosB [1 % & | 0 -1
b [0 8y ¥ e 0

o Trigonometric functions of negative angles:
cos(—8) = cos(8), sin(—8) = —sin(8),

tan(—8) = —tan(8)
e Double and half angle formulas

sin20 = 2sinBcos O

v ] . 9 - J >
c0s20 =cos“ B —sin“B=1—-2sin"68=2cos"6—1

2tan®
an20 = ————e
1 —tan?@
5 0_ 1 —cosB O_I—oose
=Tz ™3 "me

e Angle addition formulas
sin(6; +62) = sinB); cos B2 £ cos B sin B

cos(8; =8,) = cosB; cos8, ¥ sinB, sinB,

tan6; +tan B>

tan(8; +6;) = TFtn6; tno;

cosd

sind

rel

o¢
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Skuich of Sems fonclios Area and Volume of Special Shapes:

y=mx+b y=a
X X

Area=xy Am-*bh

Volume = xr*h Volume = §zr’

4

| . / | l]é Volume = xyz Volume = }xyl Volume = }xr*h

[X]



