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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

Polynomials and Rational Functions

The Real Number System
={1,2,3...} Natural Number

.={01,2,3,..} Whole Number

| =Q =Irrational Number
R=QUI =QUQ= Real Number =(w,—x)

Intervals

For real numbers a and b, where a < b, we define the closed interval [a, b] to be the
set of numbers between a and b, including a and b (the endpoints). That is,

—e
[a,b]=(xeR|a<x<b)] a b

Similarly, the open interval (4, b) is the set of numbers between a and b, but not
including the endpoints a and b, that is,

— .
(ﬂ, b) = {.\' ER I a<x< b}, a h
Interval Notation Number Line Sketch Set-builder Notation
(a. =) —o » {x|x>a)
(a. b) ¢ - (x|a<x<b} a
4 b (-o0.0) ¢ o— {x|x<b}
(a. b] ¢ » {x|a<x<b) b
“ B [a.) ¢ +»  {x|xza)
[a.b) + o {x|azx<b} a
& 4 (-0,] ‘ »  (x|x<b)
[a. D] ¢ » {x|asx<b) b
a b :
(-0,9) R
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

Solving Inequalities:

® 2x +5<13 ® 3-2Xx <7
® 6<1-3x <10 -2<3x +4<10
o x—1ZO

X +2
o X+2§0

X -4

® x2+x-6<0

® x24+2x-3<0
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Ministry of Education
Trimester 1 / 2019-2020

Math -grade 12 advanced
Unit 1 ( Preliminaries of Calculus)

DEFINITION 1.1
ifx >0

. X,
The absolute value of a real number x is |x] = ;
-x, ifx<0

Notice that for any real numbers 2 and b,

la-b| = |a| - |bl,
although
la+b| # |a| + b,

a4+ bl < |a| + |b].

Solving an Inequality Containing an Absolute Value

® |x-2/<5 ® |x+4/<7

® |x-3=>2 ® [2x +8>6
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020

Unit 1 ( Preliminaries of Calculus)

A
n

DEFINITION 1.2

For x| # x,, the slope of the straight line through the points (x;, y;) and (x,, y,) is
the number

m = u (1.5)
X2 = X3

When x; = x, and y; # y,, the line through (x,, y;) and (x,, y,) is vertical and the
slope is undefined.

Y

¢ (ry, ¥2)
Y1 Y
FAY =y, —
= Rise
('rlv yl)
U g L - F <
Ax = .l‘z - .l'l
= Run
. - >0
X Xy
FIGURE 1.12a
Slope
POINT-SLOPE FORM OF A LINE
y = m(x = xq) + y. (1.7)

THEOREM 1.2

Two (nonvertical) lines are parallel if they have the same slope. Further, any two
vertical lines are parallel. Two (nonvertical) lines of slope m, and m, are
perpendicular whenever the product of their slopes is =1 (i.e., my - my = =1).
Also, any vertical line and any horizontal line are perpendicular.
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

A
[

Find the Equation of the line
1)Passing through the points (2,-3) , (5,9) .

2)
Find an equation of the line parallel to y = 3x — 2 and through the point (-1, 3).

3)
Find an equation of the line perpendicular to y = —2x + 4 and intersecting the line
at the point (1, 2).

In exercises 11-14, determine if the points are colinear.

11. (2,1),(0,2),(4,0) 12. (3,1),(4,4), (5, 8)
13. (4,1),(3,2),(1,3) 14. (1,2),(2,5), 4, 8)
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

In exercises 23-28, determine if the lines are parallel, perpen-
dicular, or neither.

23, y=3(x-1+2andy=3(x+4) -1
24, y=2(x-3)+landy=4(x-3) +1
25. y=-2(x+1)-landy=*(x-2)+3
26, y=2x-land y = -2x +2

27, _l/=3x+1andy=—§x+2

28, x+2y=1land2x+4y =3

The Distance between two points (x,,y,),(x,.y,)

d :\/(Xz _X1)2 +(y2 _y1)2

In exercises 15-18, find (a) the distance between the points,

(b) the slope of the line through the given points, and (c) an
equation of the line through the points.

15. (1,2), (3, 6) 16. (1,-2),(=1,-=3)
17. (0.3,-14),(-1.1,-0.4) 18. (1.2,2.1),(3.1,2.4)
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

L] A . 1
Functions o I /~’7
- / - . T e

L X Y

DEFINITION 1.3

A function f is a rule that assigns exactly one element y in a set B to each element
x in a set A. In this case, we write y = f(x).

We call the set A the domain of f. The set of all values f(x) in B is called the
range of f, written {y | y = f(x), for some x € A}. Unless explicitly stated
otherwise, whenever a function f is given by a particular expression, the domain
of f is the largest set of real numbers for which the expression is defined. We
refer to x as the independent variable and to y as the dependent variable.

In exercises 35-38, use the vertical line test to determine
whether the curve is the graph of a function.

. ‘y 4
38 A 36. Y

35.

Ll
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Ministry of Education

Math -grade 12 advanced
Trimester 1 / 2019-2020

Unit 1 ( Preliminaries of Calculus)

DEFINITION 1.4

A polynomial is any function that can be written in the form
f@) =a,x" +a,_ X"+ - +ayx+a,

where a, ay, a5, . a, are real numbers (the coefficients of the polynomial) with
a, # 0and n > 0 is an integer (the degree of the polynomial).

The following are all examples of polynomials:

f(x) = 2 (polynomial of degree 0 or constant),

f(x) = 3x + 2 (polynomial of degree 1 or linear polynomial),

f(x) = 5x* = 2x + 2/3 (polynomial of degree 2 or quadratic polynomial),

f(x) = x* = 2x + 1 (polynomial of degree 3 or cubic polynomial),

f(x) = =6x" 4 12x* — 3x 4 13 (polynomial of degree 4 or quartic polynomial),

and

f(x) = 22" 4 6x* = 8x% + x = 3 (polynomial of degree 5 or quintic polynomial).

120 1

80 “+

40+

4 3 4 + i +
T T T T T T
-6 -4 -2 2 4 6
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

DEFINITION 1.5

Any function that can be written in the form

flx) = ey

where p and ¢ are polynomials, is called a rational function.

EXAMPLE 1.18 A Sample Rational Function
Find the domain of the function

24+7x-11

flx) = 21

EXAMPLE 1.19 Finding the Domain of a Function Involving
a Square Root or a Cube Root

Find the domains of f(x) = Vx? — 4 and g(x) = ¢/x2 -4,
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Ministry of Education Math -grade 12 advanced
Trimester 1 / 2019-2020 Unit 1 ( Preliminaries of Calculus)

THEOREM 1.3

A polynomial of degree n has at most n distinct zeros.

84

r
~
—
~
[
~
—_
~
4
<
R
~

FIGURE 1.23a FIGURE 1.23b FIGURE 1.23¢

One zero Two zeros Three zeros

THEOREM 1.4 (Factor Theorem)

For any polynomial function £, f(a) = 0 if and only if (x — a) is a factor of f(x).

A
[

In exercises 39-42, identify the given function as polynomial,
rational, both or neither.

3 o
39. f(x) =x"—dx+1 40. f(x) = '\—:44_"1 :
41. f(x) = xﬁ—% 42. f(x) - /xz + ]
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Ministry of Education

Math -grade 12 advanced
Trimester 1 / 2019-2020

Unit 1 ( Preliminaries of Calculus)

In exercises 43-48, find the domain of the function.

43. f(x) = Vx+2 44. f(x) \/ -1
6. fliym NE=2=0 vxi-4

46. f(x) =
= Vow
. )= 30 8. f() = T

A
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Ministry of Education

Math -grade 12 advanced
Trimester 1 / 2019-2020

Unit 1 ( Preliminaries of Calculus)

In exercises 65-72, factor and/or use the quadratic formula to
find all zeros of the given function.

65. f(x) =x* —4x+3 66. f(x) =" +x~12
67. flx) =x—4x+2 68. f(x) =2x" +4x—1
69. f(x) =x = 3x* + 2 70. f(x) =2 =2x* —x+2

In exercises 73 and 74, find all points of intersection.
73 y=x*+2x+3 and y=x+5
74. y=x"+4x-2 and y=2+4x-6
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Ministry of Education
Trimester 1 / 2019-2020

Math -grade 12 advanced
Unit 1 ( Preliminaries of Calculus)
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In exercises 59-64, find all intercepts of the given graph.

59. y=x*-2x-8 60. y=2x"+4x+4

6l. y=x-8 62. y=x" -3 +3x-1
X -4 2x -1
630 = 64. b—d
y x+1 Toxt -
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