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Chapter 0 Prerequisites



0
.

2 Real Numbers

1. Real Numbers Introduction

2. Properties of Real Numbers
i
S

6. Sets and Intervals



0. 2
. 6 Sets and Intervals

Questions 41-66

A = & 1
,
2
,
3

,
4

,
5

,
6

, 73

B = 42 ,
4 ,

6
, 83

c = &7 , 8 ,
9

, 103

4) .

(9)AUB = &1 ,
2

,
3

,
4

,
5

, 6 ,
7 , 83

(b) AnB = 22 , 4 , 63

42 . (a) Brc = &2 ,
4

,
6 , 7 ,

8
,
9

, 103

(b) B1c = 483

43 . (a)Arc = [ 1 ,
2 ,

3
, 4 ,
5

, 6 ,
7

, 8
,
9

, 103

(b) A12 = E7}

44
.

(a)AVBUC = 21
, 2 ,

3
, 4,

5 , 6 ,
7 ,
8

,
9 , 103

(b) AnBnc = Q



A= [x/x2 -23B = 4x/ < 43

(
=(x) - 14x1 53

45 (a) BVc = [x(x153
(b) B1c = [x) - 14743

46
. (a) And = [11 - 142253

(b) AnB = (x) -2x43

47 .

(3 , 0) =4x1 - 3403

=- 3
48

.

(2 , 8) = [x) -2(x18

-7
28



49
. [2 , 87 =[x/21(83

-
2 8

50· E6 ,

-+ ] = (x) -61x=7)

-)
- 6 -t

27/12/23

51[2 ,
8) = [x(22)

-
2

52
. (- D . 1) = Sx(x)1}

=
I



53 . x(1 =xt( 0 , 1)

-
I

54
.
11x12 = xE[1 , 2)

-)

12



Chapter 1 Equations and Graphs



1 . 1 The Coordinate Plane



9. [( ,y) /x[2} 12 . [(x ,y)/y(33

F T
10 . [(233)/y= 23

13
. 50 ,01 - 34(33

Y

#
11

. [(( , y) (x = - 43

# =



Distance and Midpoint

21 . Pl = (0 ,
2)

P2 = (3 , 0)

Distance=-y ,)+(12)Th

=+ (7)2
= ⑮3

Midpoint =(,)
=(
= (2 , 1)



1
. 1 The Coordinate Plane

7/1724

9. (((y)/x223

Fil,
10 ·

de



11
. [( , 2) (12 = - 43

Y

I ↑#>x



1. 2 Graphs of Equations in Two Variables; Circles

Graphing Equations by Plotting
Points

Intercepts
Circles

Symmetry



Graphing Equations

15, y= 3x
Y

#
- 3

19. 21 - y = 6

y = 2x- 6

Y

#



49. y = x- 5 Intercepts

12-intercept : 0
= x"- 5

x2 = 5

x= 155

-intercept : y= 0 -5
y =

- 5

55 .
4725y2 = 100

x - intercept : 4x2+ 25(0)
= 100

4x2 = 100

x = 25

x = 1 5

y-intercept : <(0) + 25y"= 100

25y2 = 100

x= 3
,

4(9) +25y2= 100

y2= 425y2 = 64

y2 = G y = 12

y=18
x= - 3

, y = =q
5



Y

2

↑-



Graphing Circles

67 .
x y2= 9

x+ y2= z2
Y

⑰
69 . (x - 3) + y z= 16

(x - 3)2+y= 42
Y

when y = 0?= -1
,

7

i
~hen < = 3

,y=
- 4

, 4



73
.

((- 3
, 2) ,
r= 5

(3 +3)+ (2 -2) = 5

·

. (x +3)+ (y -2)2 53



Symmetry

95 .
y = 124 +xh

if symmetric , ( , 4) = GK;Y)

y = ( x)4 + ( x))
-

y =x-

Eq 1 # Eq 2

- not symmetric w . r
.
t

.

the origin

97. y = x3 + 10x

(- y)= (- () + 10(x)

- y =

- x3 - 10x

y = x3 + 107

: Eq1 = Eg2

~ Symmetric w .
r

.

t
. the origin



99
. x4yP +x y2 = /

(()*(- y)"+ (x)(y7
= 1

xYy4 +x yz = 1

Eq1 = Eg 2

Symmetric w .
r

.

t
. the origin

Y
101

i
symmetric with respect to y-axis
(x , y) = (- x , y)



1. 2 Graphs of Equations in Two Variables,

Circles

27/12/23

1 .

2
,
3

2y
= x + 1

2(3) = (2) + 1

6 + 3

↓ No the point is not on the

graph .

x Y (x ,y)
2= +

- 2 -(2 -h)
-

10 (- 1
, 0)

O t(! I [1 , 1]

(2 ,2)



9. y= 3- 47

(0 , 3)
,

3 = 3 - 4(0)
3 = 3

- Yes

(4 , 0)
,
0 = 3 - 4(4)

0 F
- 13

. . No

(1 ,

- y
,

- 1 = 3 - 4()
- 1 = - 1

.
. Yes



1 .
3 Lines

9. . P(-1 , 2)
,
Q(0 , 07

m = Y2 - Y/

-
2

= -=2
(2 -x ,

25. P(2 , 3)
,
m

= 5

y - y ,
= m(x -x , ]

y - 3 = 5(x- 2)

y - 3 = 5x -
16

y - 5x+7 = 0

5x - y - 7 = 0



29
.

P . (2 , 1)
,
P2(1 , b)

y - y ,
= m(x -T,)

7 - 1 =
- 5(x - 2)
m

- 5x+ 10 - y + 1 = 0 =
5x + y - 11 = 0

=

- 5

23. m= 3,= - Z

y = 3x - 2

61 .

4x + 50 = 10

5y = - 4x + 10 ·y = - Ex + 2

· Slope= -E ,
y-intercept = 2



Vertical and Horizontal Lines

35 .

P(1 , 3)
,

m = 0

y= mx+ C

=
o + 4

= C

y = 3

3. P(2 , -1)
,

m : undefined

x = 2
65

.

x= 3

63 . y= 4 : Slope= undefined
,

no y-intercept
· Slope

= 0
, y-intercept = 4

Y
Y

↑ 3
->K# I



67
. 5x + 2y - 10 = 0

--intercept : 5x1 +2(0)- 10 = 0

5x = 10

x= 2

P , (2 , 0)

2 - intercept : 5 (0) +2y-10
= 0

2y= 10

y
= 5

42 (0 , 5)

Y

5*->
g

2



4) P(1 ,
-b)

,
parallel to the line

x+ 2y = 6

x +2y = 6

2y=
- x + 6

y =

- tx + 3

m =

-1
2

y - y 1
= m(x - (1)

y - ( 6)= - t(x- 1)

y + 6 = - +x+t
[x + y + 6

- + = 0
2

.

.. x +2y + 11
= 0



8) I.

If line AB LBC
,
ABLDA

,

AB // CD
,

ABLD is a rectangle·

MAB= m=

= =
=

- 5

·: Mas Mix= -I

=I :
-
ABLDA

Misc= ==
=

- 5
=

- ya
J

- mai Mic = - I
: MAB = McD

:. AB1 BC
..ABI

· A
,
B

,
L and I are vertices

of a rectangle·



4) PE1 , -2)
,
perpendicular to 2 +5 y+ 8 = 0

2x +5y+ 8 = 0

5y = - 2x - 8

y= - Ex-
m

=

-Z
5

m ,mz =
-

- 2mz =
- I

5
ma= =

y - y =m(x - x , )

y- ( 2)= E(x - (- 1)

y + 2 = E(x + 1)

Ex+E - y - z= 0

5x + 5 - 2y - 4= 0

:
. 5x-2y + 1= 0



53. y=- x+ b

- all the lines have the same slope
- 2

87. T = 0
.02t+ 15 .

0

(a) The slope 0 . 02 represents for every year
that passes since 1950

,

there is a

0. O20C rise in surface temperature .

The T-intercept represents the surface

temperature at the start of the first

year : 1950 which is 15
.

0%

(b+ = 0
. 02(2050 - 1950) + 15 .

0

= 0
. 02/100)+ 15 .

0

= 2 + 15 .

0

= 17
.

0
°

C



1 .
6 Solving Other Types of Equations



Polynomial Equations

5. x2 -x = 0

x(x - 1) = 0

:
. x = 0

, I

6. 3x - 6x2 = 0

3x(x - 2)= 0

. . x = 0
,
2



Equations Involving Rational Expressions

++ = 7
x

- 1

=5

+2)
- = 0

&x+ 1)
- 5(- 1)(x+2)

= 8

4)(x- 1) (x+2)

8) + 4 - 5(x= x+2x
- 2)

= 0

F(x- 1)(x+ 2)
Numerator :

= 8x + 4 - 52 5 + 18

4/-2)
=

- 52 + 3x +
13





Chapter 2 Functions

Content

1. Functions

2. Graphs of Functions

3. Getting
Information from the

Graph of a
Function

4. Average
Rate of Change of

a Function

5. Linear Functions and Models
6. Transformations of Functions

1. Combining Functions

8. One-to-One Functions and

Their Inverses



Example 1

f(x) = x2 + 4

(a) x is squared and added

to 4

(b) f (z)= 9+ 4 +(2) = 4+ 4 +(5)

= 8 = 5+4
= 13

= 9

(C) domain :
EM

,
set of all
real numbers

range : 11 <y /Y 243/[4 ,2)

(d) x2+ 4

"L

#l

-arethex+ 4



Example 7 Finding Domains of Functions 1619/23

(a) +

b)
Domain : EXK>

* 0 and 13

(b) g(x)=o

9 - x230

x2918

(x +3)(x
- 3) O

-3(xk]
Domain : Ex 1-32033/E5

,
3)

(c) h(t)=I

Domain : [tlt)-13
t + 130

t 7 - 1 /71 ,8)



2. 2 .

1 Graphing Functions by 119/23

Plotting Points

Example I

(a) + (x) = xh (c) h(x) =ve

h(x)
f(x)

-# OI
(b) g(x) = x3

g(x)

#



2. 2
. 3 Graphing Piecewise Defined

Functions

1819/23

Example 5

f(x) = (x)
- (2)

·
Example 7

C

·
#

-
-

=
-

10 -

-zor disO



2. J .

1 values of a Functioni

Domain and Range

2 , 19/23

Example A

(a) + (1) = 250 F

T (3) = 300F

T(5) = 20%

(b) +(2)

(C) x= 1
,
4

(d) 11x24

(e) + (3) - T(1)

= 30 - 25

= 50F



2. 3 .
2 Comparing Function Values :

Solving Equations and Inequalities

Graphically

ExampleI
(a) 2x"+ 3 = 5x + 6

Y y = 5x+ 6

Y Y
y=2x+3

4#i

x = - 0 . 5 ↑ # f(x) = 2x2+ ]

9 (2) = 572+ 6

(b) 720 . 5 I

0 .5(b) [-1 .5 ,37

(a)=0
.5

,3((7%2



2. 2 Exercises

1
.

(x , f(x))

(x , x2- 2)

(3 ,
7)

7

x f (2) (x , y)
-2 2 C - 2

, 2)

- I
- 7 [ 1 , - 1)

O
- 2 20 , -2)

I
- I 21 . - 1

2
2 (2 , 2)
Y

-i+ I
O



9. f(x) = -
x2 f(x)

x f(x)
- 2

- 4

- I
- 1

I -O
2 - 4



0
.

5 Algebraic Expressions

1 .

a
, d and f

15 .
(6x - 3) + (3x+ 7)

=ax+4

37
.

(3t- 2) (it- 4)

= It (t-4) - 2Cit- 4)
= 2lt"- 12t -14t + 8

=

2 It"- 26+ + 8

45 . (5x+1) 2 = 2522+10 + /

67. (x+2)(2+2x+ 3)
= x(x+2 + 3) + 26i+

2x+ 3)

=(2+ 2x22+3,2) +22 + 4x+ b)
= 123 +47+71)+ 6



0. 8 Solving Basic Equations

& Equations Involving Fractional Expressions

② Power Equations



& Equations Involving Fractional Expressions

↑
=

3(z + 1)= 10 (102)

32+ 3 = 1002

97z= 3

2
=3
97

51=x-2

-=
=



z(x +8)(x - 2) = 2x-4

- 322 + 142-16 = (x- 4

3- 12x + 12
= 0

(3x - 6)(x -2) = 0

x
= 2

· : #2
,
:

.
no solution

4.= + 1

z = 4 + 3x

3x=
- 1

x
=

-t

42
.z - 5 = G + 4
2 - 5x = 6 + 4x

9x= - 4

x = - E



43 . Z = E
5(2x - 1) = 4(x +2)

10x- 5 = 4x+ 8

6x = 13

x = 16
44. =5
3(2x - 7) = 2(2x+ 4)

6x- 21 = 4x + 8

2x = 8 + 21

212 = 29
x= 2



48.5 =-I
x

Method 1 : Method 2 :

12x-51 2x(6x+ 3) - 5(x+3)

· 122- 55 1272"+67- 30x- 15

12xE5= 12x2- 147-15

(12x - 5) x = (2x-5)(6x+3)equivalent
12x2 [xz = 12122-2472-15

19x =
- 15

x =-



Chapter] Polynomials and Rational Functions

1. Quadratic Functions and Models

2. Polynomial Functions and Their Graphs
3. Dividing Polynomials
4. Real Zeros of Polynomials
5. Complex Zeros and the Fundamental Theorem

of Algebra
6. Rational Functions

7. Polynomial and Rational Inequalities



15· f(x)= x +4x+3

(a) + (xy= x2+4x+3 +(E)-(E)
= (+2) - 1 (2 + 3)(x)-)

(b) vertex = (2 , -1)

x- intercepts = - 3
,
-1

Y - intercepts = 3

Y

(c)

Y x

# Domain :
T

(d) Domain : <xK-R3
70 .0)

Range : [1 ,@



27· f(x)= 36x+ /

(a) f(x) = 3(x[x+ +)
=

>(x2 x+y + (2)(T)
= 3(( - 1 -5)
=

3( - 1) - 2
f(x)

↳
(2) minimum value : y

= -



3. I Quadratic Functions and Models

① Graphing Quadratic Functions

② Maximum and Minimum Values



① Graphing Quadratic Functions

9. +(x)
= x= 2x+3

(a) + (x) =x 2x + 3

= x =x + (2) (E)+3

= (x- 1)
2
+2

(b) Vertex
: (1 , 2)

b2 Lac = 4-12
= -80

· no -intercept

y-intercept = 1 +2 = 3

f(x)
(C) &

·
2-

8 i-
(d) Domain : (-0 ,

8)
, Range : [2 ,

8)



10 · f(x)= x2+ 4x
- 1

(a) f(x) = 12 4x - 1

= x4xx+ (E)= (E)
=1

= (x + 2) 2 - 5

(b) Vertex : (-2 , -5)

y-intercept :
- I

c - intercept:=+4

=2
2

=

-LI5

() f(x) (d)

Domain : (-5 ,8)

Range : [y/y5
-5)Ea



11
. f(x)= x bx

(a) f(x)= x=( + (E)- (E)
= (x- 3)2- 9

(b) Vertex : (3 ,
-9)

cc-intercept : <<(x- b)= 0

x= 0
,
6

y-intercept : y = 0

f(x)
(C)

#
(b) Domain : ExKLER3

Range :(=9 ,
20)



12
.
5() = x2+ 8x

(a) f(x)= x+8x + (8)-(E)
= (x+ 4)2- 16 (d) Domain : (0 ,0)

(b) Vertex : (4 ,
-16) Range : E16 ,8)

-intercept : < (x+8)
= 0

x= 0.
- 8

y-intercept : y= 0
f(x)

(C)

YI-o>
X

-H

13 . 5[x) = J'+ des

(a) f(x)= 3(x2+2x]

= 3(x + 2x + (E)- (E))
= 3(x+ 1)- 3



(b) Vertex : (1 , - 3)

x-intercept : <x(x+ 2) = 0

x=0
,

-2

y-intercept : f(0)= o

5(7) (d) Domain : (0
,0

(C)

V
Range : [-3 ,0)

07

14 .
f(x) = -12"+ 10 ,7

(a) f(x))= - (x2- 10+ (e)(2)
=

- (x -5)+25
(b> v : (5 , 25)

x-intercept :
->

2+10x
= 0

- (x - 10)= 0

x= 0 ,
10

Y- intercept : f(0)= 0



(c) f(x)

i
(d) Domain : (0 ,8)

Range : (0 ,
25]

15. f(2) = x2+ 4x + 3

(a) f(x)
= x2+4+ ()2-(2)73
= (x+2)- 1

(b) Vertex : (2 , -1)

-intercept: -(x)
= (1 +3)(x

+ 1)

x =
- 3

,

- 1

y-intercept : - (0)= 3



(c) f(x)
-

3

Y-1 >

- 3 - 2 - I

X -
- I

(b) Domain = (0 ,
8)

Range= [1 ,
8)



② Maximum and Minimum values

25. f(x) = x2+ 2x - 1

(a) x+2+ (E) (E)- 1

= (x + 1) - 2

(b) +(x)

1

#Y
-
-

2)
minimum value : y = -2

26. 5(x) = x
= 8x + 8 1513

(a) f(x)=x 0x
+ (e)- 18+8

= (x- 472- 8
-intercept :

x = 8+ 2
-

2

=
= 41252



(b) f(17

ge
-

#
() Minimum value : J = -8

27 · f(x)= 3x26x+ 1 3)22 611+ 1 = 0

=bl
-

(a) f(x) = 3(x)- 2x + -)
= 36 2x+ () ()+7)=
= 3((x - 1) 5) T

= 3(x
- 1)-z =

(b)
f(x] (c) Minimum value :

# y= - 2

X



3. 2 Polynomial Functions and Their Graphs
① Graphing Polynomials
② Local Extrema



5.
y = x

#
P(x)= 2x'3

(a) P(x)= 12
- 4 (C)

Y

#
()Q()= (x

- 47
(d) P(x=

- Getz7

#



·
(a)Pa=pi K

(d) P(x)=,(x
-5)4

(b)p(x)= - (x + 5)Y=



1413

7.
3

"
(2)R(x) = - (x+2)3

(a)p(x)= x3
- 8

R(()
Pe

·
(b) Q(x) = - x3 +2) (d)(2) = 16713+4

=

- (x - 27)
Q(x)

#



① Graphing Polynomials
15. P(xc)= (x

- 1) (x1 +2)
P(L)

I#
16. P(x)= (2

- (C) (x +5)
=

- (x -2)(x+ 5)
p(x2)

·



17. P(x) =
-k(x -3)(x+2)

P(1L)

·
18. P(x)

= x(x - 3) (x +2)

x
=

-2
,
0

,
3

P(x)

I>



22/3/24
19 . P(x) =

- (2x- 1)(x)+ 1)(x + 3)
P(x)

..
20· P(x) = (x - 3)(x+z) (3x-2)

P(x)

#
2)1 . P(2) = (x+ 2) (x+ 1) (C- 2) (x

- 3)



P(x)

·. ..-2

22. 4(x2) = x(x + 1)(x - 1)(2
-x) =x ((2)(x)-1)(x)-2)

P(x)

-iM
23 .
P(x) =

- 2x(x -2)

x= 0 ,
2



is



② Local Extrema

51 . P(x) = - x2+ 42

[b) (2 , 4)

(a) y = 0

x
= 0

, 4

52 . P(x) = Ex
"
-x

=

- x() - Ex)
(a) y = 0

x = 0
,

4
. 5

(b) (0 ,0)
,
(I .

- 3)

53
. P(x)= - Ex+ Ex - 1

=

-E(x3- 3x+ 2)

(a) x = - z
,

1

y = - 1

(b) ( 1
,

- z)
,
(1

, 0)



55. y = - x2+ 8x , [4 ,
12]byE50 , 38

y
=

-x2+8x

=- (x2- 8x)
=

- (
= xx + (z)2())

=

- (( - 4) - 16)
=

- (x - 4)2+ 16

Y . Local maximum

at (4 ,16)

sa
Domain : 70 , 00)

,

Range : 70 ,
16)



56 .
y = x2 32"

, [2 ,5] by F10 , 10]

y = x2(x- 3)
= 0

x Y

x = 0
,
3 I

- 2

Y 2
-4

#
(2 ,

- 4)

↓ 1 Local minimum at (2,4)

Local maximum at (0,07
Domain : (D , D)

Range : (-0,0)



3. 3 Dividing Polynomials

① Division of Polynomials
② Remainder Theorem

③ Factor Theorem



① Division of Polynomials

3. P(x) = 2x2 Si2-7
,

D(x2) = X - 2

-25
- 1

&- 4
-x - T

n
4. P(x) = 33+ 9x25x - 1

,
D(17 = x+ 4

ix" - 3x + 7 -

+4/5-1sti3x3 + 12x22
-

->x? 5x - 1

- 3x2-R7
-

7x - 1

1x +28
-

-29



5 P(x) = 42-3x- 7
,
D(x2) =2x - 1

2x - E
2x2-1/E32- 7

#R-2x
-x

- 7

↳
=x- t-z

6. p() = 6x3 +x2- 12a+ 5 ,
D(x2) = 35-4

-125
-

= 23 +54



7. P(x) = 2x4- x3 + 9x2
,
D(x)=x+ 4

2x- -x + 1
-

x" +4 ZE+ 9722

*
#
8. P(x) = 2x5+-2x2+3x-5,

D(x)= xExx+ /

-3+12
+3 - 5

-btSe22
64-183 + 6x3



-

172- 8x +3x

1773- 5k22 + 1772

-
43x2 -

14x - 5

432- 1292+43

-

1151 - 48

= Q()+
=2x+bx+ 17x +

43+
9. P(x) = -x- 2x)+ 6

,
D() = x+ 1

+1E

-
>[-2x
x+
-

-3x+6
-3x-3

T

↑ (2)=D (x) · Q(x)+ R(x)

= (x +1)(x+x
-3) + 9





② Remainder Theorem

39. P() = 4x4+ 12x+ 5 ,
c= - 1

-412 5

#
P(- 1) = - 3

40
.

P(x) = 2x4+ 9x+ 1
,

2=

2 L91

T

P(E) = 2(z)
+9(2)+ 1

=- + z + 1

= 6



4) P(x) = x3+ 3x2-7 + 6
,

c = 2

24- 76

#
P(z) = (2)3 + 3(2)" 7(2) + d

= 8 + 12 - 14+ 6

= 12



③ Factor Theorem

53 . P() = x3-3x*+ 3x - 1
,

2= 1

P(1) = 13-3(1)+3(1) - 1

= 1 - 3 + 3 - 1

= O

Factor theorem : P(1)
= O

,

=1 is a

factor of PCI)

·
↑ (x) = (x - 1)(x2(x+ 1)

54
. P(x) = x"+ 2x2- 3 - 10

,
2 = 2

2)
- 104(2)= 8 + 8 - 6 -10

= O

#
P(x)= (x - 2)(x)+ 4x +5)


