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Chapter 9: RATIONAL FUNCTIONS 
     

         
  

9.1 — Exploring Rational Functions: y= ts 
  

    

  

  

  

  

  

  

        

  

    
  

  

Sketch the graph of /() =—, ] ore Ronen oo 
Ma * LAK. Sy Sync C ove 1 

x y AVON GC - 

\ \ 

2 Te 

\ " sO 3 Ia, 1 2 3 

—| 

-2 

Note, x=Oisa noa CEC MrASSI ble valve . 

, ( 
Graphically this creates a_ VC“ ee\ ASA eroke 

When x >”, y— © and when x > -~, y—> © 

Thus, y=0Oisa oris-onte. | The curves are in Quadrants -+ jt \ 
Aganp lore. - 

  

1 
Sketch the graph of f(x) = Tt     
The curves are now in Quadrants IC ' W. 

1 —| 
Note: > is the same as ~.   
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Example #1 

  
J =< i % \) 

= ——— H+ ] Sketch the graph of V x3 “\ 

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

  

  

  

  

  

  

  

            
  

| 
non-permissible value X#43 | 

x-intercept | 

y-intercept a) 

vertical asymptote rs - 

horizontal asymptote 

domain *©® ) er 35 

nee Yuen, y¥ 
when x= when xe 2 | | 

_ - ( 

4~3 2-3 | 

4 = 2 4 = O 

I= w= +1 
0-3 

~— -\y 

o 

=z ~Ba3 
Io 
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/ 1 

Given f(x)= ~» we can sketch the graph of y = 3f(x+2)-1. 
Oe 

  

  

    
  

  

| ; 

| 

Note: 

The equation of the | 

transformed graph is aN 

y= v1, NI 
x+2 é si 

re Tt T ha T . t 

-< -6 ~if -p 0] 4-4 

Can you see the ee 
connection? ° 

poy 

| 
| 4 

Ny .¢J 

a 
The general equation of a rational function is | ¥ = x-h +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. 

xzhisa ver cal ASAme hile y=kisa hor aontel asyrp role . 

Sua cron 

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

  

=o 
Weat tox) f\s Wwe e-pproach X= dL Leon Pre. Fight Yro yuelves 

Ae 

xa 

  

Approok CA. 

As ure Appreak_ K =- 2 Sars 2 Lett Ae values 

Lo =o. ~ 
Explain the end behaviour of the graph. OPT ERR 

As lx | oe opt in Gri ke ly lots, 4 epproahos ~ | 

li Fux) = 7 \ 
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Example #2 
  

  

Sketch the graph of V = x1 +3, 

  

| 

non-permissible value | «+ | 
  

  

  

  

x-intercept $/3 

y-intercept Ss 

vertical asymptote x-\ 
  

horizontal asymptote wes 

domain XR, K+ 4 , 

range 4 yer j “ 34 

x=O 
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Example #3 

1 
Sketch the graph of f(x)= > 

  

  

  

  

Cun Su acnow 

    

  

  

  

          
  

i 
x | 

35 | 
| io. 

-3 2 -1t Jo 4 2 3 

a 

: 

| 
Example #4 ec \ 

oa eck ane © 
1 

Sketch the graph of f (x) = ~~ . x ] 

: { 
  

x x 
  

  

    
  

        
  

  
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) yet 2) y= — 
x=3 

x+1 

  
  

    

  

    
   



  

    

      
Po bod 4 State a) Domain KER, x BA 

b) Range HER 4 Ft -| 

c) Vertical Asymptote x = a 
  

d) Horizontal Asymptote 4 a =| 
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Chapter 9: RATIONAL FUNCTIONS 

9.2: Graphing Rational Functions of the form) 
    ——— ; 

Example #1 

  

     

        

  

3x—-4 
Sketch the graph of y = =e tA . Y = 5 

\ 

T: Determine the Vertical Asymptote(s) 

Asymptotes will occur when g(x)=0 (note: these are < also NPV’s) 

, —— = 

Il: Determine the Horizontal Asymptote lin + me) 

e Ifthe degree of the numerator equals the degree of the denominator, then the 

equation of the horizontal asymptote is “y = ratio of leading coefficients”. 

2 wa ali _ iz je? -_ 
Ex: y a eqn of h.a.: \-23 gue aA: 2 eqn of ha.: {= 

e Ifthe degree of the numerator is less than the degree of the denominator, 

then the horizontal asymptote is y=0. 

1 
ean of h.a.: =O = x1 ean of h.a.: =O 

x +1 " —- YO 345 q s+ Ex =     

e Ifthe degree of the numerator is greater than the degree of the denominator, then 

there is no horizontal asymptote. 
4 

Ex: gett? egn of h.a.. © Oooe y=- A eqn of h.a.: Ore: 
3 x? +] 
    

  

=~ »+ \ : 
Ill: 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: 

  
3 

Sketch the graph of y = 
x 

  

  
  

  

= 3¢3)-4 
vertical asymptote = 72 ~\ ) 

; = S 
horizontal asymptote Mi =3 = (3, ) 

  

domain KET, xt ze 

range }) nee 4 F a4 
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lim 
Example #2 X~)0O 

Date: 

  

x 
Sketch the graph of V = —3 

  

x" -40 

  
  

  
  

vertical asymptote(s) 
  

horizontal asymptote 

  

domain xR, * F 

      range 7 YER   
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y 

(x-2 x a) 

   





Example #3 

  

    

  

“1 
Sketch the graph of ¥ “73 - xe | 

We, mat: . \ 4 = 2 «| _ \ sinks 4% ~ 

 *+\ 

6 = \ 
3] 

\ 2 
non-permissible value | y\one *. we oan oh eB 

  

x-intercept 
  

  

  

y-intercept 
  

    

  

    
          
vertical asymptote nore \ us 

horizontal asymptote W= Oo Dk === 4-- w2t oo . 

domain «€IK, [—o% po) Wd eee eek ene- “ —3f 

range ge (Co,il 

OL 4S 
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Example #4 
  

x+l 
Ex4. Sketch the graph of f (x)= “2 -_. a 

x°-2x -—3 

Remember to first factor the numerator and denominator if possible. 

Fox) = -ot\) 
C%*%-3) Cet ry 

  

Lox) = _ K #—\ When. x =| 

~ wih Me eabuasy ‘f= => 

Removable . ~ i 
eoint of ° disconnnur 4 

  

A_ Alscon’nnv ik is a point at which the graph of a function is not continuous. 

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

        

a] () | x 

4] 

  

  

  

   ‘| domain {xeR,     
  

    range TYeR, \ # “<a } o% 
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Example #5 
  

Sketch the following: 

_ x? -5x+6 WY = Cx=B)( x3)   

ee 2 =x) 

: = (x-3) ,Xx#2 
4] S ) 

3 when x= 2 
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Example #6 
  

What type of discontinuity will this function have? 

4 = Pn 

ye x2 ¥<T)Ux-1) 

| 
x? 3x42 

4 = AEB 
Kx ~\ 

asymprone dis. pont discon Nau by © <> 

@ K= \ Cremovalole Ad (scanty tty ) 

Graph the function. 
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9.2 Homework Graphing rational functions — R14 

  

  

  
  

t 
_ 2 5 |- 

, oe x -3 4 a 

. | 

tt _ 

9 | 
2. f(x)= (x—2)(x+6) 
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x 

(x—2)({x+6) 

  3. f(x)= 

  

4. f(x) =——= 
(x—-2)(x+6) 

rete * Ws J moh. 

[tne alos ve ayceyae 

wve® ne yw mr ARKLS ON 

\ She ted ver weaell4 

\e a Lace of a. 

       

   

   

  

6$ 

rerieted 

    

ma i   
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(x-2) (x45) 

Vex)= x= ,«e-S 
hr Zh 

\p? tak of 4 Lscoalnuily 

{o-s j= 2 

x?-5x+6 
  6. f(x) = 
BS 

fix) = (x-3)Lx-2) 

  

pom oe Avsenrbnaly 

e C3) 
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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. . | Ss 
———cg ——— 3 =—— 

1 x *" 

=! -4 
Leo. KAZ — Algebraically Graphically 4 aD 

ad xetnt > it's the sovcumin: 
1082) 4 (a2) = 0 (2) Find wet 

\-d&+2) =O sf. 

[-Adxe-% =O 3 

  

  

  

  

~t =4K | ee ee 
SoLunow —~3 =X > - ed = SS TF. 

ee ety 
4 2 3 4 6 

a ave falae = » ghee poe a 
— 

- 1 - 
4 = | matey 2 

~3* 4 = =-3.5 

4 -\-4 

(- 3,-5) 
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Led: 

yet (x -1) 

Algebraically 

ao = HB 4D 

O= x*-3x 

O= x (x-2) 

x= 0 x= 3 

x 4 ( 
(x=) 

  

Graphicall 

2 \io 

| y= * = \ 

y= Ke-h, 
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