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Chapter 9: RATIONAL FUNCTIONS

y=L+k

9.1 — Exploring Rational Functions:

Sketch the graph of/ f =—. /) oo Rncnon .
Va, L L P L/ S\:&mémg oS 1
X y e orian.
\ |
2 \(z
\ 2 e
3 3 S
—|
-0

Note, x=0isa naon (JUN\\‘SS\ \0\2 Va\\)e .

Graphically this creates a __VC ' Xee %St\)"" prote

When x — <,y — O andwhenx — -0, y — O

Thus,y=0isa L\Qr\'}omk\
G\SW\Q\{— -

The curves are in Quadrants ~ NN

1
Sketch the graph of f(x)= -

The curves are now in Quadrants 1L , W

=]

1
Note: T is the same as —.
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Example #1

\j = \
=]
Sketch the graph of ¥ =—— “'\

Note : You must label a point in each section of the graph

[
non-permissible value XFE43 A {
x-intercept 2 l
y-intercept 2 ‘ 3
vertical asymptote X =43
horizontal asymptote 3: \
aomainixeﬁ y *F 3% (-=©)2)

| rangeigsep\) 3# q;“) (.. ) ] ) 5“ (\ )00) 4
when x= . wla X=
g l = \ ,lr\
— i} =
s B
\.3 = 2 \3 = 0
 int
J=— W= - 4
-3
= =13 ‘
‘3
z =L43
S 3
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Given f(x)= —, we can sketch the graph of ¥ = 3f(x+2)-1.

e ——

|
e
!
Note: |
The equation of the I
transformed graph is SN NSO N 5 W T
y= -1 AN
x+2 " -
< T T R S T " T
£ -6 -4 2 0 I T ——— &
Can you see the B e ] i
connection?
;‘ s
|
! -
Vv g |
a
The general equation of a rational functionis | ¥ = c—F +k

This represents a vertical stretch by a factor of a, followed by a horizontal shift of h units,
and a vertical shift of k units.

x=his a VC(\—\‘(W\ AS&MP }Qh , y=kis a »\:0""'%01\«‘\'4 o\_S\JMP\’b‘C .
&AL&Q‘O

Explain the behaviour of the graph for values of the variable around x = -2.

=
\im l p(-s we cpprosdh X =- 1 Laern g right e ﬂ”‘\va
‘—

x--2

a(;ProQ:J\ coO .
AS we Oppreath— X =- 2 fcfbm N \ett *L{ :-»\J«L“u
W —.
Explain the end behaviour of the graph. Onpprosc

‘QS \X\ o> 6@,'\‘ in %‘ﬂi.\(\j \016 j a.pproa(LQ.S — {
\\\N\ '?LK) - - \
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Example #2

Sketch the graph of JV = ‘——1 +3

non-permissible value | = |
x-intercept S/2
y-intercept <S
vertical asymptote =\
horizontal asymptote Vb”’Z)

Jomain EX R ) X1

range 51 \3&@, ba

x=0

/ol = TR
/ )
/ w= =2 &\
[ 3
| X = +2 +3
, -
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Example #3
1 +
Sketch the graph of f(x)= —5 . i
x . j
T !
! i
3 2 1 [0 1 2 3
‘;
)
|
Example #4 Y \
X "c\i e
1
Sketch the graph of b i (x) =¥ "? ) X )
| N
X y “4!

Note: We can use the previous ideas to help us graph the transformed
versions of these functions.






9.1 Assignment: Graph each of the following functions

1) Y=;-2;;+1 2) y= =~

x+1

H :

: ' '

s ¢

j ;

t. i
NI A SIS, | PESCTRey (e

; ¥ :

‘ ) :
- IR : 3
i ; .
SRR, S (BN .| SR, S

(1 N
: : H ; : :
(’ ' i i
i i 1 i

1 s i
o = ¢ AR, -5 ... R SO

\ B )
‘ : i
H : :
o o i ¢

i
e
i




S S : State a) Domain XeR, X £ &
b) Range Sﬁﬂ"\,f&?“"

c) Vertical Asymptote <" = a

d) Horizontal Asymptote 3 == “}
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Date:
Chapter 9: RATIONAL FUNCTIONS

9.2: Graphing Rational Functions of the formz

R14

Example #1

C X = 2 ) =

3x-4 N
Sketch the graph of ¥ = e _ LL[C‘\ y= 3

T: Determine the Vertical Asymptote(s)
Asymptotes will occur when g(x) =0  (note: these are also NPV's)

, P |
N/ — /
£

., — A
VS

Il: Determine the Horizontal Asymptote Li‘ R adan
e K =-00
e If the degree of the numerator equals the degree of the denominator, then the
equation of the horizontal asymptote is “y = ratio of leading coefficients”.

2\ 2 - _ 2/ 5] 3
Ex: y=?z+: eqnofha: \ ™2 Pt ik 4 2
(g - o<

y— = &

egnofha.:_ "\ ™ —
Ix*> =5 |

e If the degree of the numerator is less than the degree of the denominator,
then the horizontal asymptote is y =0.

1 o, x—1
Ex: = eqnofha.: Y=0O —
4 x+1 g 1 Y 245

—

egn of h.a.; 4=
L

e If the degree of the numerator is greater than the degree of the denominator, then
there is no horizontal asymptote.

3 4 — . B P ~
Ex: y:x+9 eqn of h.a.:M 9% y=2 1 eqn of haa.: Y'©"e -
3 x* +1
G o= e\
’ \

lll: Determine at least one point in each section and use your knowledge of asymptotic
behavior to construct the graph.
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Example 1 continued:

3x—4
x—2

Sketch the graph of y =

= 3) -4
vertical asymptote = "L "3 3(;5 )
: = S
horizontal asymptote 3 =3 = (3,5 >

domain XE’\Q\) % 7—8,

rangegéek )3:[; 38
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Example #2  X=00

Date:

X
Sketch the graph of V=3

x" -4

vertical asymptote(s)

horizontal asymptote

domain ?XQR, wF

range 1 \Seﬁ{%
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Example #3

=1
Sketchthegraphofy:x2+1. x:l \
AR it q= |\ 3: 2
- 0= \ 3_——2\1_ 3“ 5
% T4\
6=\
3]
A 2

non-permissible value | yyone .

x-intercept

y-intercept

vertical asymptote none

horizontal asymptote \:3 =0

range (_,O ) \1
0¢ Yzl
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Example #4

x+1

Ex4. Sketch the graph of f(x)= o m e
x“"-2x-3

Remember to first factor the numerator and denominator if possible.

Fex) = Ax+1)
C\(':'))(})Q—\' \fy

-CQx) - x\3 X %=1\ (ke . < = —|
- L W . .
= =
Removable . e
Pol"\"\' O-Q' ¢ d\"\bo{\h‘f\u.\ 4

A _discontnv \\"3 is a point at which the graph 6f a function is not continuous.

This point is missing from the graph and so we represent it with an open circle.

) A x=-l
4] *_3
3
O
_
4-3
‘| domain {XQ\K) bt & - ) —38.

range T‘jg’z) \3# ”_l:') 08
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Example #5

Sketch the following:

r= x—2

B x> —5x+6
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Example #6

What type of discontinuity will this function have?
- >
Y= f;z 3 )(/{) O _’\3
x°—3x+2
= ‘ K ‘-"— 2
P

ol dis, ot discealaurn @ x =7
O\SDW\P PCrcmoqa}a(C d(sk—w\:\év A—g »

Graph the function.
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f® = emars :

9.2 Homework Graphing rational functions — R14

(x—2)(x+6)

Page 19






MPC40S

x
(x—2){(x+6)

3. fx) =

4. flx) = —=

(x—2)(x+6)

e T qeeh oS0
//M sosve et "e'c’wd'(’é)
‘ove e e w—axts ""/'

\ S\’YEW ve(\'\‘a\ka /
[y« Poeoeef .~
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5. Fx) = EDGES)

(x— 2)(3;!7‘5)
.g = X/t‘i -
(x)= X—'  x#-S
ol

W';m%(LQ $L>LDN¥fWUL%3
o ol e
=3
= ﬁ( -

(V“Sh)q!4—>

x2-5x+6

6. f(x)=
texy = QY EBQX 2)

L/\)\"Q“ \(:3
Fe3y= |

PO Wk OY( Av 5Mh\mm\3
il (,3\\)
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Chapter 9: RATIONAL FUNCTIONS
9.3 — Connecting Graphs and Rational Equations

R14

Example #1
Ex1: Solve the following equations algebraically and graphically. o= | Yi\\%’
1 7% N
a) P 4 =0 \
Algebraically €D *x 2 Graphicaly 4 oy ~4

— T

1042 Y (a2) = O ()

Y—ad xint - \-“3 Ae SoLuTdIAD,

*+Z L o
} =~ '-\(,x—kz) = i
|-Y4%xe-% =0 é
-F =Y4x | b
-3 =X | oc Li%)jz k:&#}[\
a3 5 P 3 i T2 T3 ‘a e
W o= = | I4 ‘
5
N— ﬁ/ RN S :W\M7 L J—_
b N
kj: | -4 z ‘j Z
~3x 2 4= "33
(3: "l"..{
(= 3,-5)
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x = |
Led: (k"\)
s~ 5
b);j,f:@-ﬂ(x’w
X~

Algebraically Graphicall
-2 y1 > =\

9\: K ’SX’\'?_. o= ®=2. [

= % -3%x

~ (X—?))

O
O:
X:O X:3
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