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9.2 Analyzing Rational Functions

Some rational function equations are more complicated. To analyze and graph them, we
Sfactor and simplify their equations.

Example v ¥
; ; ; % ve
Consider the rational function: f(x)= ":7’7:”24/ w="1%
a) Factor and simplify the function’s equation ’de - (x+32) M =t Nr\/
! e
sngl Rix) = X+3 , whee <7 -

b) NPV(non-permissible value) = ~ Y
— How does the graph behave near its NPV?
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Discontinuity (POD) — an ordered iair where the graph of a function does not

ist. It occurs whenever the equation’s nymerator and denominator have a common

factor that includes a variable.
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Example
a) Complete the table, with the characteristics of the two graphs.
. ' +2x-8 X' +6x+8
Y A ST
Non-permissible value(s) X=2 £ =2
Simplified form of equation | £7¢) = (x=>2)Yx+) gl = * 42 )ocf‘f))
X~Z X~2.
Llxi= Xttt whex “#2 Where X # 2.
Coordinates of x- and y- Pt g =ink Pt o xsw=o it
intercepts Y= ’;‘:"fr \ 9\;; ° :* 4= %—’*2;‘9(;*) xf: 2. x="f L;_,—-f_&ié_[ﬂif)
- = ~ K~
- 4 _ ~ 2, O (-4 °)
=T l o) =) \@ =GB ) Z/ (% y = (04220t
. . © =+2I(xtF) o—2Z
b) Graph these rational functions (same as the ones above) using technology. Below each y= 8 = Y4
equation draw a rough sketch of its graph. = (o7~‘7¢)
f.(ﬂ_x:+2x—8 Lh)= %+ ¢(x) Pi6x18 (x4 2) (X )
Sy == gW=—w = ~
x=2 whie w2 x=2 X~ 2
» /
§ a0
s
i

Shenerr & Foobr of Betop Lt bes o< I +
When does a rational function hr:vt/ concels vt 2| Golar 01 T boHom
% = q point of discontinuity

a vertical asymptote?

LVJL‘WVV s a NPV

%( Whiteboards - PODs and horizontal asymptotes
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Whiteboards - PODs and horizontal asymptotes

- Horizontal asymptotes questions #1 and #2, we can get the h.a.
equations from remembering the two base graphs we learned

- Horizontal asymptotes questions #3-6, these equations are not in
the form of the base graphs, but we can get the h.a. equations
from looking at the graphs

- Horizontal asymptotes questions #7 - how can we get the h.a.
equation when the original function equations are more unusual?
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Key ldeas for Rational Function Graphs

1) Horizontal Asymptotes
Find the degree of the numerator and denominator.

Numerator degree < Denominator degree
horizontal asymptote equation: ¥y

Il
=

Numerator degree = Denominator degree
horizontal asymptote equation:

leading coefficient of num
leading coefficient of denom

Numerator degree = Denominator degree
>4 Graph will have a slant asymptote

2) NPVs, PODs, and vertical asymptotes
Factor numerator and denominator completely.
e Set each factor of the denominator = 0, to get all NPVs.
o Is there a factor that cancels with a factor in the numerator? It gives
the x-value of a POD.
o Is there a factor that doesn’t cancel with a numerator factor? It gives
the location of a vertical asymptote.

3) Intercepts
e yp-intercepts —substitute x =0 into the function (either the original or the
simplified form) and solve for y
e x-intercepts - set each factor of the simplified numerator = 0 and solve for x

4) Sketch
* Plot all x-intercepts and y-intercepts
e Show points of discontinuity (PODs) as “holes”, using an open circle
e Show all asymptotes as dotted lines.
* Find more points on the graph, as needed, by substituting into its equation.
» Make sure graph does not cross any vertical asymptotes.
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To try:
Original Factored form of List all NPVs, and for each one identity if it gives a Horizontal
Equation equation POD or a vertical asymptote. asymptote
- Find the (x, y) coordinates of each POD . equation
- Find the equation of each vertical asymptote. or say “Slant”
2x410
=— = O
’ .\"+2x—|5 :2[)(/@ X > v (
) (x4 5  PoD e |
) =~ -
(-2 (S X= degee 2
==5- = Z‘— =
y 2. ?[u; n X Y
X~-27
4= :gzrz ’ d=° ‘
whre X7 = \ - 2
-5, ") | 7=
N N
JT %
B Y +TX+6 v-a
T —2x-8 y= CZX+3>Z£> Y X=*4 degree 2
()2 (%~ ) ¥
(%2 (=-2 bop deree 2
y = Zriz - 2%+ 3 h.a.
X -t d= x4
4 =2
e 2243 (& "> 3=
x# - —2~4% —
_ =l _ 4L =
A
X +3x-4
TE s e (<31)
x-! \é"b/ﬁ/—’ PoD> Wk x= dogrec 2
el ree
J.e_g/& {
aj_ = X+4) = Xt+4 >
\,J;V‘l = |ty _ l 1I.
X ) s lm
= 5 (, = nIgpE

)

Whiteboards -Characteristics of Rational Functions
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Without using technology, accurately sketch the function’s graph: » ﬂl_qul; 10
Give the values of the graph’s: )
v NPVs
L% asymplote equations
ul/coordinales of PODs
e x-and y-intercepts
y—M@,uMX#Z ;'\—°1“-“?*—~;-\
CM)LX*;Z) :iI‘E\"HII.
/\ﬂé. » X :—2 N -A.-
X = A -
=245 =
g = X+ S )j-%;" ¢
X+ 7/ =
(2,4 o Y= X+
hor aspp = Qe s y=,] y=1 e e
ho- AS77P 9 3 345 2
S o1 = T2
_ ot = XAS GO = @iyk@ 45
>L y X+z m > - 1 R S = LIL-I. L?l
— w4+ -5,0 1S ¥ _ 7%
O—XX:—_SS C ‘ 3 :23’5: s T z
youb y= OFS L2
L
L =0 o+2 (O) /2> i
»=

Example (TB page 453, #7a)

Write the equation of the pictured rational function

x@)

* (X422

L\,A_ },: %— y:l

(9.2) TB p 452: 4-7, 8ac, 11, 14
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