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S )+ eg(x)=(/+g)(x)

S (x)-g(x)=(-¢)(x)

7 (x)-8(x)=(/2)(x)

a2

f(g(x)=(

Jog)(x)



Products and Quotients of Functions 9




Math 30-1
Unit:
Topic:

Objectives:

Function Operations

Sums and Differences of Functions

e Sketching the graph of a function that is the sum or difference of two functions
Determining the domain and the range of a function that is the sum or difference of two

functions.

*  Writing the equation of a function that is the sum or difference of two functions

Example

Consider the function f(x)=x+1and g(x)=2x-5. Use the table of values to comare the

output values for y= f(x), and g(x) given input values of -2, -1, 0, 1, and 2.

0.-8 -6 -4

% f(x)=x+1 g(x)=2x-5 h(x)=3x-4
-2 ~ | —\0
sl 0 — 7] e
0 \ =5 - +
1 2 =] = ]
2 =Y A
- 10p o —
Sketch-the graphs of|y = f }, g(x and 1 ' S
y = h(x)|on the grid prov1ded o 1. L
SEE— . E =
How could you use the values in the columns 7(x) 4 B :
and g(x)to determine the values in the column for 2 B #
h(JC)? i "‘h RN “:1||||||
7%)1'8“)’ (M 41618110

How are the y-coordinates on the graph of h(x) related

to those on the graphs of f(x)

They ove the fum of )(

Fill in the table.

g(x)

h(x) = f(x)+g(x)

Domain

Vil

T4




Example

Consider the function f(x)=x"and g(x)=4x—4. Use the table of values to comare the output

values for y=f (x) ,and g(x)given input values of -2, -1, 0, 1, and 2.

¥ f(x)=x g(x)=4x—4 | h(x)=x*—dx+4
2 Y - |2 b

-1 [ — 9
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Sketch the graphs ot{—{z‘: f (x)u y= g(x).‘:; andl y

f
on the grid provided. |

For h(x), p[uatan(w me X vl in

How could you'use‘the values in the columns f'(x)

= h(x)

e

and g(x)to determine the values in the column for

h(x) 2

{x) - j(x) ~W(x)

How are the y-coordinates on the graph of A(x) related
to those on the graphs of f (x) and g (x ?

/ﬂ&\/ AR, ﬁg Jitfene Mo\lm j[/K) ahe ﬁ(x) o ’é

10
Fill in the table. -
7 (%) 2(x) h(x) = f(x) Hg(x)
Range §z 0 4 gz 0O

0 / /

Determine the values of f'(x), g(x), and h(x) when x = 3.
k=1
| x) =¢
k) = | 4



Example :; h (/R )

Consider the function f(x)=|x|and g(x)=x-2. e (0

a) Determine the equation of the function A(x) = £(x)-g(x). "O‘ 2
h()= (x| =(x=2) 3
h()= [x] =X + 2 " s

b) Sketch the graphs ofi lgg(x) and on

the grid provided. _J

c) State the domain and range of A(x) .

D: xefl

K- 320’?

d) Is h(x)= f(x)—g(x)equal to
h(x) = g(x)— f(x)? If not, what are the
similarities and the differences?

b (40-40) a2 ()7~
Hese e yerfiudl reflections of one  another,
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Example

Sketch the graph of A(x) =(f + g)(x) given the graphs of f(x)and g(x)

Jut 4de fe
u[).»(.oﬂyfﬂf‘e 07 .

Example

Sketch the graph of A(x) = (f — g)(x) given the graphs of f(x)and g(x)

Gt {he
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Summary

Sum of Functions Difference of Functions
Notation h(x)=f(x)+g(x) ( )=f(x)-g(x)
h(x)=(f+g)(x) () (f g)(x)
Bxampls f(x)=x . 8(¥)=—x+5 Jf(x)= g(x)=—x+5
h(x)=f(x)+g(x) h(x)=f (x)-£(x)
h(x)=x"+(-x+5) h(x)=x* —(-x+5)
h(x)=x—x+5 h(x)=x"+x-5
Domain /ﬂg "or(,’rlﬁf” doman  Commoa Fo  bofh ﬂfﬁf}\f.
e DRt o predict . Jou'll recd o gapl 1 |

Textbook: page 483 questions 1 to 7, 9, 11,12
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Math 30-1
Unit:
Topic:

Objectives:

Function Operations

Product and Quotients of Functions

* Sketching the graph of a function that is the product or quotient of two functions

* Determining the domain and the range of a function that is the product or quotient of two

functions.

e  Writing the equation of a function that is the product or quotient of two functions

Example

Consider the function f(x)=xand g(x)=-2x+2. Use the table of values to comare the output

values for y = f (x) ,and g(x) given input values of -2, -1, 0, 1, and 2.

x f(x)=x 8(x)==2x+2 | h(x)=—-2x*+2x
2 " 0 - 19

-1 L\ —\

0 | 0

1 O O

2 "’/?\ - '\,\

_Sketch-the graphs o

-

g

R

fll.if_.(fﬂ;y =g(x), and
1}’ = h(x)on the grid provided.

How could you use the values in the columns f(x)

and g(x)to determine the values in the column for

h(x)?

mwry Jhem

How are the y-coordinates on the graph of /(x) related

EF X I T F A

to those on the graphs of [ (x) and g(x) ? 8 1 7 b
4 (méM el TN
Fill in the table.
(%) g(x) h(x) = f(x) e g(x)
Domiin Xl 4 AUl




Example

Consider the function f(x)=x"+x—6and g(x)=2x+6. Use the table of values to comare the

output values for y= f(x), and g(x)given input values of -2, -1, 0, 1, and 2.

& f(x):x2+x—6 2(x)=2x+6 h(x) = 2
' x—=2

2 -4 A -Q.5

=l = L‘. 5 el "?6’(‘)

0 — l ~ \

1 29 £ — 1

2 O___1 o0 N/A
ﬁlw/tch_@e graphs off y = f (x)] }%/ g(x), and
L h(x)on the g;rldlg)r—m?ﬁe‘d- A'

How could you use the values in the columns f(x)
and g(x)to determine the values in the column for

o Hx\

6( X

How are the y-coordinates on the graph of /(x) related ¥
to those on the graphs of f (x)and g(x)? . ;‘"
@ufrhm'f U'ﬁ a,_—«) f

# X ) j’g

Determine the values of f (x) ,8(x), and h(x) when x = 4,

fiy = 1 gl =14 W) =

Fill in the table.
/(%) g(x) ho) _f® K]
gl
Domain xf/ﬁ )H//Z Kj 2 ) /Y,f..j
2 T (S PE N
(
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Example

Consider the function f (x) =x+2and g(x)=x"+9x+14.

a) Determine the equation of the function /(x) = [I-J (x).
NP e xe2'
h(f()/ 'ZM"M > — - )”(/():’
KA (x+7)(x12)

I\ " o |
b) Sketch the graphs of? f (x)r (x)iz and‘ h(xion the grid provided.

¢) State the domain and range of /(x) .

l
e

Di AF=%; & =7 _
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Summary

To combine two functions, f(x)and g(x), multiply or divide as follows:

Product of Functions Quotient of Functions

Notation ({’3)(?() (%E>(X>
Domain ()\/e/’qg of domain) | Ovc’/l@,o of JO/’W/‘“)) ﬁ( x) % (//

Range De.hvfmfw W !\’“'\ ﬂmﬂ)\ 5

Textbook: page 496 questions 1 to 8, 12, 14
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Math 30-1

Unit: Function Operations
Topic: Composite Function
Objectives:

e Determining values of a composite function
»  Writing the equation of a composite function and explaining any restrictions
e  Sketching the graph of a composite function

Consider the function given by A(x) = 2x+3. This function can be thought of as being
composed of two functions:

function denoted by f and the function denoted by g.

Given that 4(x) = f(x)+ g (x), determine an equation for f (x) and g(x)

J{x)= X ﬁ(x);g, Lebs lwh af + fan 4 et

pﬁﬁf&/ Ve Ao,

The composite function /(x), says first multiply by 2 and then add 3. Complete the arrow

‘diagram below.

/\/@Tm

X multiplied by 2 add 3 2xt3
-+ D >

L2

B
L Ll

\ I

_ . = - \\_'[ _ -
Composite function — & C(Jmo‘/\m ,hmdj‘oﬂ oA Mﬂ(%gn 05|J6 0

%Mmhon CThe inner” ﬁnuﬂon rf’p'//'(u X In fhe
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¢ P(A} £ in %

“" W Example

\ If f(x)=2x-2 and g(x) =x"+3x determine each OW
a) f(g(x)) b) g(f(x))

Al ) -2 (-2) ng 2)@
| =l Be* sl = (Ax- 2)X7>+X“
@%} ,L/x —«5){#—]’%@)(—*@

If f(x)=4- xand g(x)=x* +Jlt,’fﬁrerﬁﬂ‘l‘hTeic?l-Tc?ﬁ?ﬁ(—"t‘o]IowﬁgJ

8) /(g(2) b) g(f(=3)) c) g(g(1) d) g(g(e))
{-(tn) ) (¢ x)l e 65 q(l/\
- ¥ o 7

-G "’ﬂ:{?ﬂ i) Q
| =150 [ORGET
| ¢ If f(x)=x-3 and g(x)=4+/x determine each of the following.
?*()\“ =% i = {h =5
P“J"-f-——;?? b) (gof)x) = \rx’:—%—

c¢) Does the order matter when composing functions? yg 5
d) State the domain of f(x), g(x), (f=g)(x), and(g° /)(x).

§(x): Xell
M Xz 0

(tﬂ)—(ﬂ xz O
[y2$ k] K73

s
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Example

s Youv amﬂﬁy Alleulator 1o M/O Jou jf&/k

If f(x)=x"+1 and g(x)=2x. Determine the equation of each composite function, graph it
and state its domain and range.

a) y=f(g(x) b) y=7(f(x))
0
ol
ol
A
08642 246 51
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L

15



Example

Determine two functions, f(x)and g(x)where A(x) = f(g(x)) .

a) h(x)=~[3x-2 b) y=(x—4)+3(x-4)+4

HOL{'}W" ﬁmthﬂ Ng&) UOIMLY/H fl’fhﬁl[bﬂ L (/\/ / J 3)( ¢ Lj)
ufm\o{u /ﬁ\mﬁm () 2)("2) xv]'//“(w” ,ﬁ;d%l}h 1/ (X ’rkj)
)= XPr3x 44
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Textbook: page 507 questions 1 to 12
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