Include this worksheet in the homework you send me by snail mail.

Rational Functions Wor ksheet

name

Use the rules you have learned for f (x) Bt
oX .....

Use your graphing calculator to help you to draw the following graphs on this worksheet include
your work in you homework. For each problem be sure to note the asymptotes, domain, range,
X intercepts, y intercepts, name any holes in the graph. Working these problems will help you
learn the differences between the four different cases of rational functions. It will also help you
understand the kinds of questions you will be asked about rational functions. Draw complete

graphs

1 2X ao

1. y—X+3 m<n soy =0isthe horizontal 2.y = <13 m = ns;oy—b—O isthe
asymptote; x = - 3isavertical asymptote. horizontal asymptote, soitis y = 2;
domainisx eRe, Xt -3 x = -3 isthe vertical asymptote;
rangeisxeR ¢yt O ; domainisxeRe,xt - 3

one-to -one function ; rangeisy eRe, y?! 2 ;

there is no x intercept; thex & yinterceptisattheorigin(0,0).

they intercept is ( O,% )

A
\ 4

A

_X2+2x-3 ., _
3. f(x)= <13 X 3
m > n, the denominator

divides evenly so thereis a hole in the graph.

_(x+3)(x-1)

- X+3

_(x+3)(x-1)
y= X+3
y=x-1

In g(x)=x-1let x=-3tofind the hole.

g(-3)=-3-1=-4soholeisat(-3,-4);

domain xeR ¢ x! -3 ;rangeyeRe,y?! -4
x intercept (1, 0); y intercept (0.-1)
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_X%2+6x+4 .,
4. f(x)= +3 X 3
m > n denominator does not divide evenly;

Divide and forget the remainder. Set the
answer equal to y to get the equation of the
slanted asymptote ( forget the remainder )

so y =x + 3istheequation of the slanted
asymptote;. x = - 3isthe vertical asymptote;
domainxeRe, x! -3;rangeyeR ¢ ;

To find the x intercept let y = 0, you will
have to use the quadratic formulato find x.
(- 3+ /5,0) arethex intercepts;

y interceptisa (0 ,f—;)

: f =
> (x) X2 - 45+3
)= x-n
vertical asymptotesat x =3 and x = 1;
horizontal asymptotes at y = 0 because
m < n; thereis no x intercept;

y intercept at (O,%)

B2.10

6. F(X) =753 M>n the denominator

does not divide evenly so there is a slanted asymptote

at y =x - 3and avertical asymptote where x is
undefined at x = - 3; X intercepts are at

(1,0)& (-1,0) :y intercept isat (o%);
domainisxeRex?! -3
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(x-3)(x+1)
(x+2)(2x-5)

vertical asymptotesat x =- 2, X :g :

horizontal asymptotesat y :% because

m=n;domanxeRx! -2,x1? g;

7. f(x)=

rangeyeR ¢ ;
x intercepts (3,0) (-1,0);

i 3
y intercept ( 0, 10

_(x+3)(x2-4)
8. f(x)= (x+3) m>n
and the denominator divides evenly so there
isaholein the graph whereg( Is undefined.

_(x+3)(x%-4

f(x)= (x+3)

g(x)= x?-4Your graph will bea
parabola withaholeinit at x =-3.
g(-3)=(-3)%2-4=9-4=5
holeisat (-3,5);
domainisxeR e x?t -3;
rangeisy3 -4,y1 5;
X interceptsareat (2,0)& (-2,0);
y interceptisat (0,-4)
Be sure to indicate the hole on your graph.

9. f(x)=—2

X<-9
m<nsoy = 0isahorizontal asymptote;
vertical asymptotesat x =-3 & X = 3;
y intercept at the origin (0, 0);
domainisxeR ¢ x1 -3,x1 3;
rangeisyeR ¢
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_ 2
10. f(x)= %
vertical asymptoteat x =5
horzontal asymptoteat y =0
domain xeRex1 5
range yeRey?! 0
no X intercept

2

y intercept at x ='?

3x-5
2x+9
vertical asymoptote at x =

11.  f(x)=

(o]

N [N

horizontal asymptote at y =

domainxeR¢ x1 79

rangeyeR e y1? g

2
12, f(x)= X242

_ (x-4)(x+3)
N
g(x) =x+3
g(4)=4+3=7
sothereisaholeat (4,7)
domainxeR ¢ X1 4
range yeR ¢, y! 7 Besureto indicate the hole on your graph.

or
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