7-1 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.

x#0

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

State the domain of f(x) = % y

+« Asan ife

+ In set notation:

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

. 0)o[ 0. +)




Determine the end behavior of f(x) =

|-

First, complete the tables.

x Increases without Bound x Decreases without Bound

x f(x):% x f(2)=%
100 .01 —100 - .01
1000 .00) —1000 - .001
10,000 .000| —10,000 - .000]
be Y Se )

O

Next, summarize the results.

o Asx — 400, f(x) —

o Asx — —00, f(x) —

lim £(x)= D im €)= 0

X = o X-?_oo

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
Positive Direction Negative Direction

x )=t x f0) =+
001 5o = 104 —001 - 10D
0.001 (00O —0001 |- 100D
0.000] (OOOO —00g0r |- 10000
v + o0 (Vg - oo
Next, summarize the results.
+oQ |

o Asx — 0%, f(x) —

s Asx =0, f(x) = = 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.

o £ =400 (- lim £697 —e0
Vs X~ 0
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State the@off{x} = %

The function takes on all real numbers except Q , 5o the function’s range is as follows:

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

. O] 0 +<)

Look at the following Graphs f(x)=1 and
P
/)=~ and compare. What is going on?
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Look at the following graphs and the parent function from your function
booklet and answer the question below.

1 1
f(x?)—m7 f(x)=(xj\

s =3 X=
Based o#i the equations and corresponding graphs, what do

you conclude about the transformations?

Shift Legs Shif+ R‘«y\‘r
"Ou\-s 3 \0\31

1
f="+2 fx)=——4
X X

.7 !\ i

:1— 4-—-——._—.—_;:-\?_,_ -

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

- Shifted uf 2 Shifted down
L(




Based on the equations and corresponding graphs, what do
you conclude about the transformations? .
P\ \ 3»’“’ 5

- Right 3 > UQ
'Do?\w\ 4 > HA P 3

_ V. Flip
V.E - Snifr Lefk 3 -Up2
Based on the equations and corresponding graphs, what do

you conclude about the transformations?




Shift 2ib ht
nrr S9hg 3
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Based on the equations and corresponding graphs, what do

you conclude about the transformations?

Sketch a graph and analyze of the following.
4 Domaln( co ‘LD U( "" 00.)
;:} Range: ( ©0° O}U (O,
V Asymptote: Y = — L{
H Asymptote:
X_sgncreasmg (“\j{w\ e d, 00\
Decreasing: ( oo, L()\JC' (_9
End Behavior: J H &

% kw £(x)= O
X=-00
lovn £(x)= @)
X—= o0
Asymptote behavior:

ek him \c(’Q:“’Q
X
%‘q,m £(x)< +00

VA

1
f(x)=m <q
E———— T
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Sketch a graph and analyze of the following. 1
Domain: (= o9, D‘) v (0 | (X)} J(x) :@x<: ;
Range: (- 00,'5) v(3, oo)

V Asymptote: ¥ = O
H Asymptote: \j = 3
\[%mreasir.\g: o, [)2\) (0, 00) 4-..........\. ..;_._._:Lu._,?
ecreasmg.. N on 9\0& (y\b
End Behavior: [ \e\ P‘

L PN =
X = -0

\fm '6 (x) =
Y3+

\/. Asymptote behavior:

Le{_.‘_\{M (x)= + o0
>
-P(ﬂ: -0

V. Eup
T3

<
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Sketch a graph and analyze of the following.

1
Domain: f(x) = + 1
Range:

V Asymptote:
H Asymptote:
Increasing:

Decreasing:

End Behavior:

Asymptote behavior:




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