5-1 Rational Functions

Objectives:

e [ can determine the domain, range, end behavior,
and intervals of increasing and decreasing of
rational functions.

[ can identify the transformation of a given
function and sketch a graph

[ can write a rational equation given a graph.

b

X3 1
State the domain of f(x) :@ X# O

The function accepts all real numbers except Q because division by Q is undefined. So,
the function’s domain is as follows:

« In interval notation (where the symbol U means union):

R [==0]o[ 0.+

Domain: (-0°: D)U (Olco)




| | @ Groe
Determine the end behavior of f(x)

First, complete the tables. ' :
Iv o 40 +he r\aAhnt OI/) O m ‘Q‘F-‘-
x Increases without Bound X Decreases without Bound

x f(x =% x f(l)=%
100 0.0 —100 - 0.0f
1000 O0.00] —1000 - 0.90!
10,000 O0.000| —10,000 - 6.000\

Next, suim_naryi\z-;\a_ the results.
\
e« Asx —PQI-_CX},f(I) — O .

o Asx — —o0, f(x) — O

Examine the behavior of f(x) = % near x = 0, and determine what this means for the graph

of the function.

First, complete the tables.

x Approaches 0 from the x Approaches 0 from the
Fa<iiive Direction Negative Direction

h 1 1
X U fo=+ x fo) =~
0.01 100 —0.01 ~\10®
0.001 | |000 —0.001 -1lo00
0000/ [0,000 —00001 | = \QOOD

e’

Next, summarize the results. M +€
« Asx — 0%, f(x) = T | S P_}_D y
N is x— g_, ;Ex; -~ Q . P\ \o %y\a\/\o\(

The behavior of f(x) = % near x = 0 indicates that the graph of f(x) approaches, but does
not cross, the [x-axis/y-axis], so that axis is also an asymptote for the graph.




State the range of f(x) = %

The function takes on all real numbers except
nAnequality: Ay < y
» In Sef"nofatis: {y F

« In interval notation (where the symbol U means union):

O, so the function’s range is as follows:

Look at the following Graphs f(x):l and
X

f(x):i2 and compare. What is going on?

.\’{;o“y\\-er\ds Same
x=+e0, y =0

: Doﬂ\am N
S o0, B (0/ oo)

x 1 1
f)=— f@)=—
X X
I, B A
Similar vhy - [Z‘e({(en(%;

" Ledk Side s |
PON'N)C. for <t

-go\r\ o5

2. ea O\U(O’w)
X

&1 (0,0°)

.0 MO -+




Look at the following graphs and the parent function from your function
booklet and answer the question below.

. = XL
Based of the equations and corresponding graphs; what do
you conclude about the transformations?

1 1
fx)y=—+2 J)=—=4
X 69\&‘\':}2—6 x* SAO"H\
4 T
< ...g.k—--» =1 i
I ﬁLw

Based on th¢ equations and corresponding graphs, What do
you conclude about the transformations?




x= 3 Ix=3
Based on the equ!tlons and corresponding graphs, what do
you conclude about the transformations?

1 1
F@ =y Ve 10=E 5
/A

N

L )
IL“I}
\

F.
V%‘n Gﬁ L e—H'S

Based on the equations and corresponding graphs, wh
you conclude about the transformations?




10D 17 f(x)=55¢3

Skt 23 fFlip X

——

\(

Based on the equations and corresponding graphs, what do
you conclude about the transformations?

Sketch a graph and analyze of the following.
Domain{ - 09, ‘LD V(-4 )00)
Range:(_ c°, O) J ( 0, oo)

V Asymptote: X = —L[-
H Asymptote: () = O

g Increasing: \\)OV\{
N %Decreasing: (— co, - H)U("q«o?.)

End Behavior: .
AS Y —=>-09 St =
AS x = + 0O ()

Asymp

ote behavior: ®
—_

As x- &j_) + o9
AS X =\ o) _ 0O




Sketch a graph and analyze of the following.
/\Domain: (— e0) 0dv (Ol@>
j Range: (—- 00,3) U(Z, 60>
V Asymptote: X = (O

H Asymptote:
?ncreasing(— oo, O} U(O, w)

S

Decreasing: plON<
End Behavior:

Ag X2 -, v "’?)
AS Y‘QT%)U’QS

V. Asymptote behavior:
+ - o0
AS x>0, 9y~ -
AN X=>0/Y7

<@Emsuns

fy=—1+3
X

I{W\S—Goi ratows

Sketch a graph and analyze of the following,.

Domain:
Range: (I, ﬁo>

V Asymptote: Y = -3
H Asymptote: ) = +]
Increasing: (. co, -2))

Decreasing: (_ 2 OO)
/
End Behavior:

Asymptote behavior:

(—60, "3)(/(_31(}(9




Based on the conclusions you made, work with a partner to write an equation
based on the following graphs.

T
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