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Chapter 7: Rational Functions

[ 7.1: Multiplying and Dividing Rational Expressions J

Lesson objectives:

1. Simplify rational expressions.
2. Simplify rational expressions by multiplying and dividing.

Lesson vocabulary:

e rational expressions
e Complex functions

;zpo NOW?

Solve the following equation in the simplest form :




Learn Simplifying Rational Expressions

A rational expression is a ratio of two polynomial expressions.

Because variables in algebra often represent real numbers, operations
with rational numbers and rational expressions are similar. For
example, when you write a fraction in simplest form, vou divide the
numerator and denominator by the greatest common factor (GCF).

35 __ B5-7 7 s
20  5-8 8 GCF =5
You use the same process to simplify a rational expression.
x2 4+ Fx + 10 _ x + S)ix =42y (x + 5) .
X —x— 6  x =D+t x— 3 RN

Sometimes, yvyou can also factor ocut —1 in the numerator or
denominator to help simplify a rational expression.

Example 1 Simplify a Rational Expression

. e X2—2x—24 i s g
Simplify 25 1 622 — B’ and state when the original expression
is undefined.

Check

: e X2 4 2x +1 = . .
Simplify a2+ 31 and state when the original expression
is undefined.

Part A Select the simplified expression.

A. 1

x+1
B. 4x — 1
(x + 12
T @x+Nx-—1)

1
4x — 1

Cc

D.

Part B State when the expression is undefined.




Example 2 Simplify by Using —1

(63— Sxy)ix+ 2y)
SImplify o yiEy — 60

Check
T (7y = 3¥)(5x — 1)
Select the simplified form of 62 120X — 7))

5x — 1

© T X2(5x +1)

(7y = 3x)(5x = 1)
x2(5x + 1)(3x — 7y)

1
c - x2

5x — 1

©Bx3 4 X2

Learn Multiplying and Dividing Rational Expressions

The method for multiplying and dividing fractions also works with
rational expressions.

Key Concept - Multiplying Rational Expressions
Words: To multiply rational expressions, multiply the numerators and
the denominators.

Symbols: For all rational expressions % and % with b # O and d # O,
a €._..ac

b°d ™~ bd-
Key Concept - Dividing Rational Expressions

Words: To divide rational expressions, multiply the dividend by the
reciprocal of the divisor.

Symbols: For all rational expressions % and % withb # 0,c # 0,and d # 0,
a . € a d ad

b~ d~-_b"c~ bc

A complex fraction is a rational expression with a numerator and/or
denominator that is also a rational expression. To simplify a complex
fraction, first rewrite it as a division expression.



Example 3 Multiply and Divide Rational Expressions

Simplify each expression.

3x 12¢%y b

a. 8y.3?

10d° . 30c3d?
6cd ©  4c

-

DIFFERENTIATION ACTIVITY

o | LEVEL 1
o | LEVEL 2

o | LEVEL 3

LEVEL1 Simplify each expression, and state when the original expression is undefined.

x(x = 3)(x + 6)

X2+ x =12

LEVEL 2 Simplify each expression.

16 — 2

c2+c—20

LEVEL 3 Simplify each expression.

14xy2z3  Twxyz

242z 12wy




& Example 4 Multiply and Divide Polynomial
Expressions

GEOMETRY A manufacturer that creates and sells rectangular
planters wants to compare the areas of the top sections of two
potential sizes of planters. For some given measure x, the area for

x2 + 15x + 50
x+ 2

x2 + 30x + 200
x4+ 2

an expression that represents the ratio of the area for the first

planter to that of the second.

the first planter is represented by , and the area for the

second planter is represented by . Write and simplify

Check

BEAUTY A producer of beauty care products wants to compare the areas of two

face cream containers. For some measure g, the area for the first container is
2

represented by 163‘-‘;2'1'_13‘; + 35

by > 4_082 _5]_ s Write and simplify an expression that represents the ratio of the

area of the first container to the area of the second container.

. The area of the second container is represented




Example 5 Simplify Complex Fractions
3x

 Simplify — g —

ax2 — ay?

Check
x2 — 9y2

- - xy
Simplify Sx + 6y -

X2

o ) X(x — 3)(x + 6)
@ Simplify each expression. 2+ x—12

EXIT TICKET

x(x+ 6) x(x+2)
e b) e+ s
(x+3)(x—2) X412
4 & Ay

~

. Find the expression that makes the following statement true for all

CHALLANGE values of x within the domain.

QUESTION x—-6 7

=x-2

x+3 x—6

a)(x + 3)% b) (x-2)(x - 6)

¢) (x+3)(x-2) d)(x—-6)(x+3)

w




Chapter 7: Rational Functions

[ 7.2: Adding and Subtracting Rational Expressions ]

Lesson objectives:

1. Simplify rational expressions by adding and subtracting.
2. Simplify complex functions.

ﬁno NOW!
N . 2 _5x —14
simpl h . =
implify each expression 58 T 3x — 2
x(x — 6) b (x+2)
(x+4) ) (x+5)
o) x+2 d) — x+2
x+4 x+4

Learn Adding and Subtracting Rational Expressions

Key Concept « Adding Rational Expressions

Words: To add rational expressions, find the least common denominator.
Rewrite each expression with the LCD. Then add.

Symbols: For all rational expressions % and g with b # 0 and d # 0,
o OO bc _ ad + bc

a i
bYd=bd Thd= bd

Key Concept » Subtracting Rational Expressions

Words: To subtract rational expressions, find the least common
denominator. Rewrite each expression with the LCD. Then subtract.

Symbols: For all rational expressions  and 5 with b # 0 and d # 0,
a c _ ad bc _ ad — bc

b d bd bd~ bd



Example 1 Add and Subtract Rational Expressions
with Monomial Denominators
Simplify each expression.

7a . 4c?
a. 20+t 10

Example 2 Add and Subtract Rational Expressions
with Polynomial Denominators

. . 2x +1 7
Simplify 2 +2x—15  Bx—15°

Check
2x2

.3
Simplify 5% 7 — % 1

o»



DIFFERENTIATION ACTIVITY

LEVEL1 Simplify each expression.
3 5

LEVEL 1

LEVEL 2

LEVEL 3

X Ty

LEVEL 2 Simplify each expression.
12 2

5y2  Syz

LEVEL 3 Simplify each expression.
3 2

w—3 w?2-9

Learn Simplifying Complex Fractions

Complex fractions can be simplified by simplifying the numerator and
denominator separately and then simplifying the resulting expression.
You can also simplify a complex fraction by finding the LCD of all of the
denominators. Then, the denominators can all be eliminated by

multiplying by the LCD.




Example 4 Simplify Complex Fractions by Using
Different LCDs

y+1
Simplify + T

x|«

‘l

Check

=2

Simplify —~

y

a 2xy2 — 4xy® + 6y — 3

yz

1= 2y

2xy? — 3

4xy3 — 2xy? — 6y + 3

CI nyz

D. 0O

Example 5 Simplify Complex Fractions by Using the
Same LCD

- ! + %
“Simpli ﬁ 2

X
'=‘-
4

X

10

..

N\

R\



Check
b2

14+ 5

Simplify 7—%-
2" b

2ab + 2b3

A.

a’b — 2a?

B ab — 2a + b3 — 2p2
. 2b

ab — 2a + b3 — 2p2
C. — 2

a

2+ b3

‘a—a?

2 3
@ Simplify each expression. a—1 t

EXIT TICKET 6

a’l-5a+4

5a — 36 5a—6

R b) —z

5a+ 36 d 5a - 11
¢) ~60az ) %

Find the slope of the line that passes through each p air of points.

‘aussTion 21\ of13
A(p' 2) and B(a'p)

2 b 6

“-3 )5

3 11

c) — = d) —




GEACHEWSFEEDBACK
O—]
O ==
= O]
NEXT STEP:
- \_ Y

Solve the following questions showing full steps

2 — 9)(x2 — z2)
4(x + 2)(x — 3)

0 Simplify each expression.

x(x — 6) x(x+ 2)
D Txr B) sx+ 35
o (x—|—321-(x—z) d)—i:i
e : " X(x — 3)(x + 6)
Simplify each expression.
plify P X2 +x—12
x(x + 6) x(x+2)
AT ) 6(x+5)
(x+3)(x—2) d x+2
4 ) x+4

e Hachi needs to buy fencing for her rectangular garden.

Write an expression, in simplest form, that represents the number of

feet of fencing Hachi needs.

2xy+(6+2y)(y—2)

2xy+ (6 +2x)(y — 2)

y(y—2) yy—2)

2xy+ (6 +2x)(y + 2)

2xy + (6 + 2x)(y — 2)

yy—2) y—2)

3+ x

fee

t

y—2

12

feet



Chapter 7: Rational Functions

[ 7.3: Graphing Reciprocal Functions ]

Lesson objectives:

1. Graph Reciprocal Functions by making tables of values.
2. Graph and write reciprocal functions by using transformations.

Lesson vocabulary:

Reciprocal functions.
Vertical asymptote.
Horizontal asymptote.
Hyperbola.

% 00 NOW?
S32h0 NOW!

MULTIPLE CHOICE Add. (Lesson 7-2)

X2 =1 +x+3
¥ =3x-10  x+2
X+ X+ 2
" =4)x+2

3%+ 20x + 32
" x+2)3x +10)
C Xt x+2
"+ 2x =5

2¢=2%-16
" =5+ 2)

A

B

D

s



Learn Graphing Reciprocal Functions

A reciprocal function has an equation of the form fix) = ﬁ, where n
is a real number and b(x) is a linear expression that cannot equal O.

The parent function of a reciprocal function is fix) = % A vertical
asymptote is a vertical line that a graph approaches. A horizontal
asymptote is a horizontal line that a graph approaches. Because the
function fix) = % is not defined when x = O, there is a vertical
asymptote at x = O. The type of graph formed by a reciprocal function
is called a hyperbola.

The domain of a function is limited to values for which the function is
defined. Values for which the function is not defined are called
excluded values.

Key Concept « Reciprocal Functions

¥

Parent function fix) = %
flx), x # Of

Type of graph hyperbola /,,
Domain and range all nonzero real numbers
Asymptotes x=0andfix) =0 © x
Intercepts none
Not defined x=0

A reciprocal function has two asymptotes, which are lines that a graph
approaches. The vertical asymptote is determined by the excluded
value of x, and the horizontal asymptote is determined by the value
that is undefined for f(x).

For a reciprocal function in the form f{x) = #x), the horizontal

asymptote is f{x) = O because there is no value of x that will result in
flx) = O. For a reciprocal function of the form fix) = E'(lx—) + k, where k is

a constant, the horizontal asymptote is fix) = k.

14



Example 1 Limitations on the Domains of Reciprocal
Functions
Determine the excluded value of x for each function.

a. gx)=x

-

b. g(x) = =5

-5
c. 9(X) =372

il

LEVEL 1

& DIFFERENTIATION ACTIVITY e

o | LEVEL 2

Determine the excluded value of x for each function. e

o |LEVEL 3

LEVEL1 f(x) = % B ——

10

1w
¥ o— 2
LAl St

LEVEL2 f(x) =

-y

e

LEVEL3 g(X) = 5. —3

&




Example 2 Graph a Reciprocal Function by Using
a Table

Identify the asymptotes, domain, and range of each function. Then graph
the function and identify its intercepts.

O f(x) = L

x =1

2] Q(X)=§1_—5—+2- :

16




Key Concept - Transformations of Reciprocal Functions
a

h — horizontal If h > O, the graph of f{x) is translated h units right.
translation

If h < O, the graph of f{x) is translated |h| units left.
The vertical asymptote is at x = h.

k — vertical If Kk > O, the graph of f(x) is translated k units up.
SERRiaban If kK < O, the graph of f{x) is translated |k| units down.

The horizontal asymptote is at fix) = k.
a — orientation If |a| > 1, the graph is stretched vertically.

and shape If O < |a| < 1, the graph is compressed vertically.

Check
Consider g(x) = % + 1. Identify features of g(x).

Vertical Asymptote

Horizontal Asymptote

Domain

Range

y- intercept

X- intercept




Example 5 Write a Reciprocal Function from a Graph

Identify the values of a, h, and k. Then write
a function for the graph g(x) =

£ Oy 0O

EYyYS

Check

Identify the values of @, h, and k for the graph.

L)

Write a function for the graph
gx) = -5 tk

gx) =




\

LEVEL 1

@7 DIFFERENTIATION ACTIVITY °

©o | LEVEL 2

|
X =1

+ 3. o | LEVEL 3

LEVEL1 State the domain and range of g(x) =

Identify the values of a, h, and k. Then write
a

LEVEL 2 a function for the graph g(x) = —5 + k.
YT
o fiy)
6 1
| 4 1
_ZE—'A :
| |
—4—20| 2 41 sfmm
¥ ' ¥
—4 i
-6
—8
Y

LEVEL 3 ldentify the values of a, h, and k. Then write

a function for the graph g(x) = = ﬁ ; T k.

A y)

N

5/”

|.|-..--.|-..---.p
N s d o

— N
A0

A

X
o
b
&

> mpy




@ Determine the excluded value of x for each function.

EXIT TICKET
2

fX) = 35— 18

ah

CHALLANGE
QUESTION

WHICH ONE DOESN'T BELONG? Find the function that does not belong. Justify
your conclusion.

fo =2, gajei et hx) =

) ; 20
X2t J0 =55

20



Chapter 7: Rational Functions

{ 7.4: Graphing Rational Functions J

Lesson objectives:

1. Graph and analyze rational functions with vertical and horizontal
asymptotes.
2. Graph and analyze rational functions with oblique asymptotes.

Lesson vocabulary:

e Rational function.
e Oblique asymptote.
e Point discontinuity

* '

Determine the domain and the range of g(x)

by
8
6
5 4
( "‘"3) 2
F10—8—6—4—20f24_ 6y
ﬂ\-\‘ 4
T
—8
v v

21



Key Concept - Vertical and Horizontal Asymptotes

If fix) = % , a(x) and b(x) are polynomial functions with no common

factors other than 1, and b(x) # 0O, then:
- f{x) has a vertical asymptote whenever b(x) = O.
- f{x) has at most one horizontal asymptote.

- If the degree of a(x) is greater than the degree of b(x), there is no
horizontal asymptote.

- If the degree of a(x) is less than the degree of b(x), the horizontal
asymptote is the line y = O.

- If the degree of a(x) equals the degree of b(x), the horizontal

leading coefficient of a(x)
leading coefficient of b(x)"

asymptote is the line y =

Example 1 Graph with no horizontal asymptotes

Graph g(x) = = 5
x+§

Find the zeros Find the Asymptotes

| " 3
| X g(x) =— 5 s

x+§

22



CHECK:

Graph _ (0.5x — 13

g(x) X :

Find the zeros

Find the Asymptotes

g(x) =

(0.5x—1)3

(x,y)

23




Example 2 Use Graphs of Rational Functions
PHARMACY Young’s Rule can be used to estimate the dosage of medicine to give a child if you know

the adult dosage of the same medicine. Young's rule can be writtenasy =

X
. where A is the

adult dosage in milligrams and x is the age of the child in years.
Graph the function for an adult dose of 200 mg.

- Find vertical asymptote:

- Find horizontal asymptote:

- Find x- intercept:

- Find y-intercept:

- Find the dosage for a 12-year-old child if the adult dosage is 200mg. Age (years)

CHECK:

INTERNET An Internet service provider charges customers a $60 installation fee plus $30 per month for
Internet service. A function that models the average monthly cost is
(6 0+ 30x) where x is the number of months.
f(x) =

- Find vertical asymptote: . j _ \

X

- Find horizontal asymptote:

a0

- Find x- intercept:

- Find y-intercept: ) R
- Find the average monthly cost to a customer that has Internet : \
service for 8 months. 0 e £ i

Critical Thinking Question:
REGULARITY Describe how you use the degrees of the numerator and denominator to learn
about a function’s asymptotes.

Vertical asymptotes occurs at

Horizontal asymptotes :
p(x)

Lot x) > qg(x x) < qg(x x) = q(x

00 p(x) > q(x) pP(x) <qg(x) pP(x) = q(x)
Number of
Horizontal
asymptotes

x2 x+1) x+1)
raphof y = raphof y = ~——+ raphof y =

example grap Y ) | P ¥ e grap N e—5) o4




Example 3 Compare Rational Functions

Consider g(x) = ;x:_22 and rational function

h(x) shown in the graph.

Part A Graph g(x).

Find the zeros of g(x):

Find vertical asymptote of g(x):

Find horizontal asymptote of g(x):

- Which function has the greater y-intercept?

- Compare the asymptotes of g(x) and h(x):

25




Graphing Rational Functions with Oblique Asymptotes

An oblique asymptote, or slant asymptote, is neither horizontal nor vertical.

Key Concept ® Oblique Asymptotes
If f(x) = % , where a(x) and b(x) are polynomial functions with no b(x) common factors other than
1 and b(x) # 0, then f(x) has an oblique asymptote if the degree of a(x) minus the degree
of b(x) equals 1.
a(x)

The equation of the asymptote is f(x) = e with no remainder.

Key Concept ® Point Discontinuity

If f(x) = % ,b(x) # 0,and x — cis a factor of both a(x) and b(x), then there is a point
discontinuity at x = c.

Example 4 Graph Oblique Asymptote
x?+2x+1

Find the zeros and asymptotes of each function. Then graph each function. f(x) = T2
x

- Find the zeros of f(x):

- Find vertical asymptote of f(x):

- Find horizontal asymptote of f(x):

- Find oblique asymptote of f(x):

Graphf (x).

2
X _xt+2x+1 (x,y)
)= x+4




-
©~%)  DIFFERENTIATION ACTIVITY

LEVEL1
Find the zeros and asymptotes of each function.
(x — 4)°
f(x) = ———
x+2

a) zero at x = 4 vertical asymptotex = -2

b) zero at x = 4 vertical asymptotex = 2

c) zeroatx = —4 vertical asymptotex = —2
d) zeroat x = —4 vertical asymptotex = —2
LEVEL 2
nd the asymptotes of each function.
f (x +3)?
X) = ————
X—5

a) vertical asymptotex = =5 and oblique asymptote aty = x + 11

b) vertical asymptotex = 5 and oblique asymptoteaty = x + 11

¢) vertical asymptotex = 5 and oblique asymptoteaty = x — 11

d) vertical asymptotex =5 and oblique asymptote at y = 2x
LEVEL3

‘ind the zeros and asymptotes of each function.

) 6x% + 4x + 2
xX) =

x+2
a) oblique at y = x — 8 ,vertical asymptotex = —2

b) oblique aty = 6x —8 ,vertical asymptotex = —2
c¢) oblique aty = 6x + 8 vertical asymptotex = —2

d) obliqueaty = 6x — 2 vertical asymptotex = -2

LEVEL 1

LEVEL 2

LEVEL 3




Example 5 Graph with point of Discontinuity

Graph f(x) = ’;2__'__25 . Find the point of discontinuity

@ I ) Consider the graph of
EXIT TICKET 5
x“—4x+ 4
fG) =g
xc—4
Find any asymptotes.
a) Vertical Asymptote: x = -2, x = 2
Horizontal Asymptote: y = 1
b) Vertical Asymptote: x = 4
Horizontal Asymptote: y =1
c) Vertical Asymptote: x = =2
Horizontal Asymptote: y = 1
d) Vertical Asymptote: x = 2
~ Horizontal Asymptote: none
CHALLANCL Which graph represents the function —
QUESTION _ bx xXre
fx) = P
a) — pa—— \ / — b) i
H ' l\‘ < \
-1 12 ) -8 K -4 2 4 [] 0 2 4 1§ 18 20 . - | _\ -
\ / —r
| 1
ol | 1 2o
= d -
i ' I / : \\ .
\ T T .
B s s 3 =9 W I I T T ,woa,:\:‘o 03
; I
V/—\ [ - 100) ‘\i\
LT \\




- N
TEACHER’S FEEDBACK:

@{L——
O]
: O —=a

= NEXT STEP:
g _J

c Find the zeros and asymptotes of each function.
3x*+ 8
X) = ——

8 1
a) zeroatx -3 vertical asymptotex = 3

b) zero at x = — 3 vertical asymptotex = —2
. 1
c) no zeros and vertical asymptotex = 2

d) zero at x = 3 vertical asymptotex = 2

Identify the values of a, h, and k. Then write

a function for the graph g(x) = -~ f 5 Tk

=T ==

jﬁ
[ &
-m-—-—'——-u-—n——J

2x + 6
e fGe) = x+ 4

Describe the end behavior.
pr a) As x — oo, f(x) — oo
Asx — —oo, f(x) - —co

b) Asx - oo, f(x) — 2
Asx — —oo, f(x) —> 2

c) Asx —> oo, f(x) — 4
Asx —» —oo, f(x) - 4

d) Asx > oo, f(x) — 0
Asx > —oo, f(x) > O 29




Chapter 7: Rational Functions

[ 7.6 Solving Rational equations and inequalities ]

Lesson objectives:

1. Solve rational equations in one variable.
2. Solve rational inequalities in one variable.

Lesson vocabulary:

¢ Rational equations.
e rational inequality.

%
SZEPONOW!

2x+ 6
x+4

fx) =
Find the domain.
a) {x|x # -3}

b) {x|x# 2}
c) {x|x#—4}

d) all real numbers




Learn Solving Rational Equations

A rational equation contains at least one rational expression. To solve
these equations, it is often easier to first eliminate the fractions. You
can eliminate the fractions by multiplying each side of the equation by
the least common denominator (LCD). Solving rational equations in this
way can yield results that are not solutions of the original equation.
You can identify these extraneous solutions by substituting each result
into the original equation to see if it makes the equation true.

There are three types of problems that are commonly solved by using
rational equations: mixture problems, uniform motion problems, and

work problems.

Example 1 Solve a Rational Equation

7 9 _ 55
Solveﬁ+x_4—48.

Check
. 5 2 _..X
Select the solution(s) of E Tt =g
67 1
T B. .

o

m
n
w

31



Example 2 Solve a Rational Equation with

an Extraneous Solution
2m m*+7Im+4 _ 4m
Solve 2~ 3m?—18m+ 24 Im—-6'

When solving a rational equation, any possible solution that results in a
zero in the denominator must be excluded from the list of solutions.

Check

3x xX2—7x—4 _ 5
Solve =7 — 2—16 —x+4
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ﬁ o|LEVEL 1
@2 DIFFERENTIATION ACTIVITY -
o | LEVEL 2
LEVEL1 Solve; 2X+3 _ 3 Sjiemrs
x+1 2 ek

LEVEL2 Solve:

-8 X 2x—3
+ —
2x+2 2x+2 x+1

Sol 12p+12 3 5
LEVEL3 Solve: — =
pZ+7p+12  p+3 p+4




2 _ —
BEN  ootve: 3x X Tx — 4 5

ouesrion x—4 x2—-16 x+4

b) x =—3
c) x=-—4x=-3
d) No solution
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Past years MOE exam questions - Practice

Qi1

The expression

7x — 3
x + 4

is equivalent to which of the following

d)

x + 4

Q2

Simplify the expression

X 3

1—4_4—x

a)

b)

c)

d)

x+3
x—4

x—3
x—4

x—3
x+4

x—3
x2 — 16

Q3

Simplify the expression

3x2+x—2
2x2 —3x—5&

a)

b)

d)

x—2
2x —5

¥x+1
2x — 5
3x —2
x+1
3x —2
2x — 5
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Q4

Simplify the expression

6c " 15cd?
5d 8a

a)

b)

c)

d)

90¢c2d?2
40ad

9c2d
4a

9cd?
4ad

9cd
4ad

Qs

Simplify the expression

5m?n — 15mn?

Emn

b)

c)

d)

m — 15mn?
m — 10n?

m — n?

5n

m — 3n?

Q6

Simplify the expression

a?x — b2%x
a— b

b)
c)

d)

x%(a — b)
x(a+b)
x(a—b)

2

a“x

b

La7

Simplify the expression

a)

b)

c)

d)

4x +5
(x+3)(x +6)

9x + 15
(x+3)(x+6)

3(3x + 1)
(x+3)(x+6)

4x + 5
X2 + 10x + 24

4x 5

+
¥24+9x+18 x+6
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Q8 Identify a vertical asymptote of the function
5
a) y=-2
b) x=-2
c) x=4
d y=4
Q9 Identify a vertical asymptote of the function
3
y=x—1_2
a) y=-2
b) x=-2
cf x=1
d y=1
Q10 Identify a vertical asymptote of the function
3
V= +2
x+1
a) y=-1
b) x=-1
c) x=2
d y=4%
Q11 Find the range of the function
T CEE
a) {g()lg(x) = -2}
b) {g()lg(x) = —1}
) {g()lgx) = 1}
d) {g(0)lg(x) = 2}
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Q12

Determine the value of x for which is not defined

fO) =35—¢
a)] x=4
by x=6
c)] x=3
d x=2
| Qi3 What is the equation of the function shown in the graph
a
) =—5+k
a) -~ i
f() =—s+1 alY ﬁ
3
V) ==+ 2 “\\\
h— _f“-‘-.
V=2 ‘qdasiz-@\?\ 3 4%
+l ‘
d) N -
f(x) = ~ T 1 + 2 " l
-
1
Qi4 What is the equation of the function shown in the graph
a
X)=——+
f(x) o k
a) -6 .
f(.r)-x+2 4 Bnm
L 6
b) B -6 B
fix) = X+ 4 ) -4
L9
c) _ _ - - -
F0) =155 ~20[ 746
P | '
d) ) _4 ) .__l_. ——— —cort] O I I
f0 =153~ ¢ T
BEE:’
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Q15

a)

b)

d)

-
|

-
| .
=
]|

,l-<
|
&

Qle

b)
c)

d)
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