Functions and Relations Lesson #3:
Operations with Functions - Part Two

Investigating the Product of Two Functions

In this investigation we will use the same functions, fand g, 15‘ .
as in the investigation in lesson 2. Y=U4
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a) Complete the table above for (fg)(x) . ¥
b) Plot the points from the table which will fit on the grid
and complete the sketch of y = (fg)(x) for x ER. ty

¢) The functions fand g above are fix) = 2x + 1 and g(x) = x - 3.
Write a 51mphfled expresswn for the function_(fg)(x).

Zx -S5x -3
d) Use a graphing calculator to graph the function y = (fg)(x) from part ¢) and compare
this graph with the graph from part b).

e) Determine the domain and range of the function (fg)(x).
D: x=RR :
f) Calculate the value of (fg)( 8) in two different ways.

(4—‘,){8) 2(8)-st4) -3

g) Complete the statement.

*“ In this investigation, the product of two functions whose graphs are straight lines is
a [ function.”

Can‘you find two functions whose graphs are straight lines where this is not the case?

? f(<)=§
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18  Functions and Relations Lesson #3: Operations with Functions - Part Two

Class Ex. #1 Consider the functions f{x) = 3+/x -2 and g(x) = \/x - 5.
a) Write an expression in simplest form for each of the following functions.

i) (f-g)x) i) (fg)(x)

(35 -2) -(Fx-5) = (3dx-2)XIx -5 )
2lx +3 3x -IHNx% +10

"

]

b) Evaluate
i) (f-g)(16) ii) (g)(49)

_ afie +3 = 3(¢§) -1+ +10

- 1]

1. Consider functions f and g defined for all real numbers. v
Partial graphs of the functions are shown on the grid. 15‘
Both functions have integer values when x is an integer.
a) Complete the table above for (fg)(x). W =1(x)
10
x [ f) | gt (fe)(x) ;
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b) Plot the points from the table which will fit on the grid
and complete the sketch of y = (fg)(x) for x € R.
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Functions and Relations Lesson #4:
Operations with Functions - Part Three

Investigating the Quotient of Two Functions i A

Two functions f{x) and g(x) are defined for all real numbers.
The graphs of the functions are shown on the grid.
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The points marked with dots have integer coordinates. \\ 16 Z1
a) Complete the table below. | /
\
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b) Explain why the domain of the function (f) (x) isnot x ER.

a(x)=0 e s d»\i‘dd re- whee X>2
D: x=/R Cpt x#2

¢) Sketch the graph of y = (£

on the graph. Pov'zj fm b.

d) The functions fand g above are flix) = x> + x — 6 and g(x) = x = 2. Write and simplify an

Sy

Y

(x) showing the domain restriction by drawing an open circle

expression for the function i (x), including the domain restriction.

('CYKS _ xﬁ-x-b M/’“_’j -[773

x-2
** 2
e) Evaluate( J( 6. = -6+ 3 :13 fo‘;# ..g

(2,5
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24 Functions and Relations Lesson #4: Operations with Functions - Part Three

@ * In the Investigation, the graph of ({;J (x) cannot include the point (2, 5) since there is a

domain restriction x = 2. This results in a “hole” in the graph represented by an open
circle. We refer to this hole as a point of discontinuity and this concept will be
investigated in more detail in the unit on Rational Functions.

* In the Investigation, the quotient of a quadratic function and a linear function simplifies to
a linear function with a domain restriction. This is not always the case. In many examples
the quotient of two functions cannot be reduced to a simpler function.

Class Ex. #1 f
In each case, write and simplify (where possible) an expression for (x).

Include any domain restrictions.
a) fix)=2x+5, gx)=x+5 b) fx)=x>-2x-35, gx)=x-7

g\yv\ = 222 45 ) O ER-= '1"’” X

xS
¢) fix)=x-2, g(x)=x2—5x+6, ¥ 2,3 (/41“'5)
£ = X-Z-__ - 2% = ‘
(0)(*) X - Sxt+b ‘.()\.—3XH3 B X-‘-g
Z _a=-3

ClassEx#2 | Consider the functions f(x) = 2x* - 13x — 7 and g(x) = 2x + 1.

a) State the domams of fand
é ﬁf 60‘#\

b) Write an expression in 51mi)lest form for ({;) (x). State the domain.
-8 x- = -4
(,CX" — 2x -13x-% X /ﬂ QWJ‘ x# 2
2x+ |
\
= (244X -F)
2347
= x-%
¢) Explain two different ways to evaluate (f;) (3). Calculate (f;) (3).
a
O® = 3-3 @) 2(3)-13(3)-%
’L‘E 2C3)+
= l-"’

Complete Assignment Questions #1 - #7
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Functions and Relations Lesson #4: Operations with Functions - Part Three

25

Class Ex. #3 X

-3

Consider the functions f{x) =

2x
1 and g(x) = o

a) State the domains of fand g.

Flc): x = IR ecqpt n#| J{x):leiix

b) Evaluate 3(fg)(2).

2
33(?? 2—-3) =‘—24

¢) Write an expression in 51mplest orm

2)r (f+ g)(x). zState any 1 restrictions on x.
€ 4-,) % ) = 2x e

- 2x ~bx4x =X
%X =( “‘3 (w~Xx-3)

= 3,‘1. Fx_ x(: "'4)
G x-3) ~ (x-t Xx—J)
xFI,3

d) Write an expression in simplest form for ({gj) (x). State any

restrictions
'—ﬂ)“o_-
-cy) _ 2x . x "3’
M) T T
2, %3

o @l

2(“_)"3 or 4x=

b S | x-|

# 1,35, 89

Complete Assignment Questions #8 - #11
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