Functions and Relations Lesson #1 :
Functions Review

Overview

In this unit we will develop an understanding of operations on functions and composition of
functions. In this lesson we will review some of the properties of polynomial functions,
absolute value functions, and radical functions.

Polynomial Functions

A polynomial function in x is a function in the form

2

nmlpa, ox"T 4 L+ ayx?+ax+ag,

fxX)=ax"+a,_x
where
* ay,q, , ... a, are real numbers, a, = 0,

*n€EWw.
ai, ay, ... a, are called coefficients. a,, is called the leading coefficient and  is

the constant term. The value of 7 is the degree of the polynomial. AL“M? ﬁ%
(/)

For example, the polynomial function flx) = Tx3 + x* - 8x2+5has = Q‘)

=Y s .2
degree 'fl , leading coefficient ' , and constant term 5 =% "’1% -—& +S

Three common polynomial functions we will use for transformations are

e Linear Functions * Quadratic Functions  Cubic Functions

Linear Functions

A linear function is a polynomial function of degree 1 of the form fix) = ax + b.
The graph of a linear function is a straight line. =S or I‘(x)z S

Another function whose graph is a straight line is a constant funZion - a function whose
value never changes. It is a polynomial function of degree zero, and can be written in the form

fx) =ax’ = flx) =a.

Class Ex. #1 Sketch each of the foll g functions and answer the questions which follow.

i) y=3x+1 i) y=
T 3

v

a) State the domain. a) State the domain. x -
x=IR R
b) State the range. b) State the range. J - s’
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2 Functions and Relations Lesson #1: Functions Review

Quadratic Functions

A quadratic function is a polynomial function of degree 2 which can be written
in general or standard form.

General Form: fx) = ax® + bx + ¢, where a = 0.

Standard Form: f(x) = a(x - p)* + g, where a = 0.

classEx.#2 || a) Use a graphing calculator to sketch the graph of the function with y
equation y = x? = 3x - 18 and determine

i)  the zeros of the function ii) the y-intercept of the graph
X :‘ - 3 a == ? -3

iii) the coordinates of the vertex (

iv) the domain and range. .&, ,
D! XK= IR Q‘- a ? T‘
b) Use factoring‘ to dg:‘termine the zeros. - O = ( X- ‘XK 4&3) ‘{
0=x -3<x-1& y _

=
¢) Rewrite the equation of the graph of the quadratic function in standafd form.
Explain how this form helps determine the coqrdinates of the vertex of the graph.

x= 7 - (%) -3(%)-1#
g 3 _ L_E? Veriex
’ (%%)

ClassEx.#3 | Use a graphing calculator to sketch the graph of the quadratic function
flx) ==3x% + 4x + 1.

a) Use the features of a graphing calculator to determine the zeros of the
function to the nearest hundredth.

b) Use the quadratic formula to determine the exact values of the zeros
in simplest radical form.

ﬁ="3 b:‘( C-‘-"

- -4+ 0 v¢(-
X = -9 IEJ-L.“I(JX‘) 2
X = "’:\, 2? — 74,?&- =

-
—
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Functions and Relations Lesson #1: Functions Review

Cubic Functions

A cubic function is a polynomial function of degree 3 of the form
fx)=ax® +bx*+cx+d, a=0.

ClassEx.#4 | Consider the cubic function with equation y = x> — 8x% + 16x - 8.

a) Use a graphing calculator to sketch the graph of the cubic function.

b) Use the features of a graphing calculator to determine the x-intercepts
of the graph to the nearest tenth.

X =08, z.a,s‘.&'

Absolute Value Function

An absolute value function is a function of the form f{x) = |x|, where

x ifx=0
T = x| _%—x ifx<0

ClassEx.#5 | Sketch the graph of the absolute value function fix) = |x - 2| and
determine the domain and range.
R —2K-2

D-=x=1Q ht Zuits rght
R = a 30

Radical Functions

A radical function is a function which contains a variable in the radicand such as f{x) = \/x .

ClassEx.#6 | a) Sketch the radical function g(x) =1/2x— 1. * = 2x-|
2(x-%)

b) Determine the domain and range of the function.
. 1
D:x23
R: J >0

p"

Complete Assignment Questions #1 - #8
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Class Ex. #7

Class Ex. #8

4 Functions and Relations Lesson #1: Functions Review

Function Notation

If f(x) = x% + 4x + 5, find the following in simplest form:

0 2= 2 G) s DY ¢) fi29)
=7 = 2(x r¥xr) g 2ks
| =[Zx’;:x +ol ¥<+8x s
d) flx) -2 e) flx-2) £) fi=)

= (xtes5)=2 = GDr¥Des = (x) 1ilads
_ "2 & —
| A‘i T
X 4+ |

W,

Consider the function f{x) = x3. Match each function on the right with an expression
on the left.

Expression Function
A. X°+5 1. flx+5)
B. (x+5)° 2. f(5x)
Cc. 5 3. flx)+5
D. (5x)° . f(5)

Class Ex. #9

If fix) = | x|, write the following in terms of the function f.

a) |x| -4 b) |x-4| c) 2|x| d) |2x]

" PG) - P(x-4)  2FG)  F(2)

1
e) 3-|x| f) [x+3]-2 g) 1=l h) |—x|

3- ‘p(x) Fli3)-2 A -
£6.) G

Complete Assignment Questions #9 - #14
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Assignment

1. The equations of the graphs of five functions are given below.
In each case, sketch the graph and determine

i) the zeros (to the nearest tenth if necessary)

ii) the domain and range.

a) y=-2x+4 b) y=5x-10 ¢) y=x>-2x-15
Zeros

domain

range

d) y=—x>-3x-4 e) y=x+1)x+2)(x-5)

Zeros

domain

range

2. The linear function with equation y = ax + b is in slope y-intercept form.
a) Which parameter represents the slope of the line?
b) Which parameter represents the y-intercept?
¢) If a>0,describe the slope.

d) If a <0, describe the slope.

3. How can you tell from the quadratic function f{x) = ax® + bx + ¢ whether the graph of the
function will open up or open down?
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Functions and Relations Lesson #2:
Operations with Functions - Part One

Operations with Functions

The following properties apply to functions f and g, provided x is in the domain of fand g.

The sum of fand g

The difference of fand g

The product of fand g

The guotient of fand g

—

(f+ 2)x) = flx) + g(x)
(f- &)x) = flx) - g(x)
(f8)(x) = fix)g(x)

g

)

(w12 g =0

In this lesson, we will consider the sum and difference of two functions, and in the next two
lessons we will consider the product and quotient of two functions.

Investigating the Sum & Difference of Two Functions

Sy

A

Part 1:

Two functions f{x) and g(x) are defined for all real numbers.
The table of values below shows the values of fand g for

certain values of x.

[y

P

n

N
‘\\\

gn

alé)(x)’

D

A )

a’a(xf /

/

x [ f) [ g (F+ )W) (f-8)x)
47| 7| =Y ()
3|5 6] =) )
21315 -§ 2
1| -1]| 4 -g 3

ol 1|3 =2 Y

1|3 ] i S

215 | -1 § 6

31710 F X

4191 (0 &

oy

\V

v

g

a) Plot the points (x, f{x)) on the grid and sketch the graph of y = f{x) for x € R.

b) Plot the points (x, g(x)) on the grid and sketch the graph of y = g(x) for x € R.

¢) Complete the tables above for (f+ g)(x) and (f- g)(x) and sketch the graphs
of y=(f+g)(x) andy=(f- g)(x) forx ER.
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Functions and Relations Lesson #2: Operations with Functions - Part One

The functions f and g on the previous page are f{x) = 2x + 1 andg(x)y=x=3:
Write expressions for the functions (f + g)(x) and (f - g)(x).

o N A O e

e) Use a graphing calculator to graph the functions y = (f + g)(x) and y = (f - g)(x) from
part d) and compare these graphs with the graphs from part c).

f) State the domains and ranges of the functions (f + g)(x) and (f — g)(x).

D: K‘-"R Q’a:‘k .;‘ﬁ\

g) Determine the values of (f + g)(10Y and y = (f - g)(~10).

0)-2 28]  (-10)4q =
3(0)-2 10)+4 =[]

h) In this example, the sum and difference of two functions of degree 1 are also functions of
degree 1. Can you find two functions of degree 1 whose sum or difference is not a
function of degree 1?

Part 2: I l
The graphs of two quadratic functions, y = f{x) and y = g(x), N . c)f
X € R, are shown on the grid. The points marked with dots Y=L
have integer coordinates. *
a) Use these graphs to sketch the graphs \ 26 ”[

of y=(f+g)(x) and y=(f- g)(x) forx ER. \ 1
v
N /
\

b) The functions fand g above are f{x) = 2x> — 2x
and g(x) = —x? — 2x + 4. Write expressions for the
functions (f + g)(x) and (f - g)(x). -3 ]

__fvl 19
[ \
\

¢) Use a graphing calculator to graph the functions 26 X
y=(f+g)(x) and y = (f- g)(x) from part b) and |
compare these graphs with the graphs from part a). [ =ptx \

d) State the domains of the functions (f + g)(x) ‘ 3 *
and (f - g)(x). '

e) In this example, the sum and difference of two quadratic functions are quadratic functions.

Can you find two quadratic functions whose sum or difference is not a quadratic
function?
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Functions and Relations Lesson #2: Operations with Functions - Part One 11

Class Ex#1 [ Consider the function§ f{x) = x> = 2x> + 6'and g(x) = x> - 2x + 6, x ER.

a) Determine expressions for

i) flx) + g(x) i) ];(X) —i(X) 2
(x =2x +‘) +(>s Zx +6) (x =2 f‘) - (x "2""")
=it 20412 = -2x*4 2x

b) Complete the following statements

i) flx)+ gx)isa_Suwmn  of two functl ns f and g,
and can be rewritten as (f + g)(x) = x—=2x —ZK +12

ii) fix)-gx)isa

of two functions f ali(‘i g,
and can be rewritten as -

c¢) Evaluate

i) (F+8)(-2) ) ii) (f- 9)(\/6)
= 2(—23-1{'2) -2 )4l -2V ) 1'2(')7)
= = F’l + Zf

Class Ex.#2 || A multi-media production company produces DVDs which cost $3.00 per unit. The fixed
costs, including the graphics, are $10 000 irrespective of the number of DVDs produced.
Each DVD retails for $15.00.

If x is the number of units produced, answer the following in terms of x.

a) Write the total cost, C(x), as a function of the number of units produced.
b) Write the revenue, R(x), as a function of the number of units produced.

¢) Write the company’s profit, P(x), as a function of the number of units produced.

d) Determine the company’s profit if 20 000 DVDs are produced

Complete Assignment Questions #1 - #9 k’ ’3 i

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




