pter 9 Rational Functions

yring Rational Functions Using Transformations

s You can graph a rational function by creating a table of values and then graphing the

_ ‘points in the table. To create a table of values.

| —identify the non-permissible value(s)
L write the non-permissible value in the middle row of the table ||

_ enter positive vajues above the non-permissible value and negative values below the |

non-permissible value |
" _ choose small and large v

Example:

_ 3 ataec of
Fory =113 + 5. the values ol the

pa ramciers arc

i g = 3. representing a vertical stretch by a factor of 3 TR =%
I = 4, representing a horizontal translation 4 units

to the left
k = 5. representing a vertical translation 5 units up

b vertical asymptote: X = -4
horizontal asymptotes: v = 3

be manipulated algebraically into the form |

Some cquations of rational functions can
and the denominator. |

tf . . 5
Mo+ k by creafing d common factorn the numerator

V= N-h

E.xample:
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Working Example 3: Graph a Rational Function With Linear Expressions v

in the Numerator and the Denominator

4:j12. [dentify any asymptotes and intercepts.

Graph y =

Solution

Let v = 0. Solve for y to determine the y-intercept.
C9loy«r o
J7 o=

1

The r-intercept is at (0, —L ).

Let y = 0. Solve for x to determine the v-intercept.

PN

i
)

0= 4y + 2
x—1

(X =) oy = (A=l A t2

|

_ 0 - Tx+l
"_L =4y

2 = v

"0: f-

The v-interceptisat ("2 ).

° <

dy + 2
e
=1

_dv-d4+4+2
! e |

sl e
- Alad)

6 6 y
gy (N + = = B +
t] =z ( ) A—| ) f(’() K-t
The parameters are g = _é,__ h= ’ cand & =

transformed function on the grid above.
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Manipulate the equation of the function algebraically to obtain the form r=

¢-.-———-P.-—...__

— ke

x=-h

Why is 4 subtracted and added to he

numerator?

Which parameters determine the
vertical and horizontal asymptotes of
the transformed function?

Y

VA K=l
HA "

- State the effect of each
T | . .
parameter on the graph of 3 = <. Then, use the information you have generated to sketeh the

Uﬁt&éy a 7&6/7?. ‘7/é
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Check Your Understanding

Practise

1. Graph each function using a table of values. Identify the asymptotes,

HA -0 4y, -2 VA 30 HA - Y=V

pr=8  VAx

X

-

N/

2. Graph each function using\l/ransl"ornmlions. Label the asymptotes and intercepts.
o2 3 VA X=-i o3 A VAT XL
a) ¥ . 3 . b)_\—\,_.,+| A C s/
: VAF.HA.U:'?? T ‘Hﬂ‘d
ek |
f

. 3. Graph each funttion using technology. Identify any asymptotes and intercepts.

Sketch the graph. i Y
g2t daehryy QLA g 8x-2tMt2 Bucbtd
SN2 L-v ) D= e _
' r ~(xe2)en |
= dU)+ - =
1 e : @2} |
\R L. .
- + 2' = -5+ 'L i
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Apply
4. Match each graph with its equation.
3

SHA R=1 b) y

ay v =

-
l.ul

-t
Y

) 1=

2 VA Y=-2 D
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5. Write the equation of each function in the form of ¥ =i 4 5Tk )
a) VA %=1 ho VS

For the graph of y = % what is the

relationship between the intersection of the
asymptoles and the point (1, 1)? How can
you use this knowledge to determine a
veriical stretch?

The vertical asymptote provides the _h'__ parameter. The horizontal asymptote

provides the ‘L parameter.
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= Write each equation in the form - = ‘\'#h + k. Then, graph the function using

V<

WA §=5 VA%< Th: 3o ass

242

v J )
V7S XY
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transformations. Indicate the asymptotes, -
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Connect ‘_/!7 ‘6 - ’7(‘“1 -
7. a) Determine an equation of a rational function that has an asymptote at X = ~3and
v = -4, Explain the rationale for your equation. 7‘

4 % =

b) Sketch the graph cﬂkyprur function. ldentify the asymptoles on your graph.
A \
| . : .
|
o 2 ¥
|
& = R ——— i -
|
{
¥
¢) What is the domait¥and range of your function?

Drt e Ry el R YLy - ger

d) Is there another possible function with these asymptotes? Explain.
MQ»H poSLI blcbor ou LWU an by=="1 ool b= _

2
8. Describe the smuhm(le:: and difTerences between graphing v = -7~ 3.y =2Ax—4y -3,
andy =2Vv-4-3 without technology.

b a,.,.,o( vT dﬁuth Igv 3(4,144'[5
() = (X#4 y=5) fered $ ey

2N
oy olud o o< 00‘#"“‘4'

A i, T fee 0 OO N AT NTIA0T I



