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RATIONAL
FUNCTIONS

A rational function is a function of the form:

R(x) _ M where p and g
q(x) are polynomials

example: x3-6x2+7x+8
X?-16
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function be?

inator 0 :
[denominator restricted
_ _ domain
Find the dﬂma'"-{x eR:x# —3} denominator # 0

What would the domain of a rational (.)C)
R(x)=~

x—3 NOTE:
( ZX — 2) {x ER:x#-2x# 2} numerator can
Xt IAX If you can’t see it in your equal 0
x—1 head, set the denominator =0
F (x — and factor to find “illegal” NOTE:
: values. denominator

(x+4)x+1)=0 {xeﬁi:x?&—él,xi —1} cannot equal 0

Example: State the domain

g(x) = x+8 ‘ X#ll,X¢9 -3

(x-11)(9-x)
facto!
m(x) =__x*>4 2) 4 2
e amp M(X) (gﬁ (x+2) X£4 ,XF
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v Rational functions are quotients of polynomials: y=g§)

J Rational functions often have vertical asymptotes, these
are vertical lines that the graph will approach but never
Cross.

v Rational functions often have horizontal asymptotes that
the graph approaches ......
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The vertical asymptote(s) (VA's) are the values of x that are
undefined, thus, they are the values that make the denominator 0

Examples: ,
f(x) =ﬁ Vertical Asymptote: x=4 H}H?
g(x)=35X  Vertical Asymptote: x=6
(x-6)°
y=_(x1+3) — = _
(5-3)(x+5) VA:x=3,x=-5
y = 2x-3 VA:x=-1,x=6,x=7
(5x+1)(x-6)(3x-7) 5 3

y = _(x-5)(x+8) VA:x=-1,x=9
(x+1)*(x-9)
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If the denominator is not in factored
form then it must be factored to
determine the vertical asymptotes.

y=_ 2x+3 y=_2x+3 VA x=-11.x=2
X+9x-22 (x+11)(x-2) ’

factor simple trinomial

factor simple trinomial

y= X’Hx+5  y= (x+5)(x+1)
3x-14x+16 (3x-8)(x-2)
\_/

factor hard trinomial
3x*-14x+16
3x?-8x-6x+16
x(3x-8)-2(3x-8)
(3x-8)(x-2)

VA x=8, x=2

bad

y=_ 2x+3 ) ﬂ‘- ANED

g
x+9x-22 OeriNa) <34
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So Far: the zeros of the denominator
are the vertical asymptotes

Now... what are the zeros off the numerator??
Answer... the zeros of the numerator are
the x-intercepts because y=0
when the numerator is 0

y = x*+5x+4 y = (x+4)(x+1) x-intercepts: x= -4, x= -1
3x%-14x+16 (3x-8)(x-2) VA: x=8, x=2
T 3

b
.
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k(x) = 4x° , k(x) = 4x° x-int: x =0
X-4x2+9x-36 (x-4)(X*+9)  VA: x=,4

pl+)-0 7\/ ;
factor usin . .

ﬁ’-L\ 1 Gy db  factor rhéofem this will not factor .

) X and does not have B Y

X - ng 36 any zeros ;
/3 3¢ .

y = 2X3-50X , y= 2X(X-5)(X+5) x-1nt : X_: 0 ) 5, -5
64 (x-3)(CHaxr1g) VA x=4

X
common f tV no zeros check with quad formula
diff of sq diff of cubes
x’-64
2x-50x  (x-4)(x*+4x+16)
2x(x*-25)
2x(x-5)(x+5)
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The y-intercept of any function is
found by letting x=0

y= 0+(0)-12
y=x+x-12 | y= (x+4)(x-3) 2(0)%-0-15
2x*+x-15 (2x-5)(x+3) - =-12 = 4
3 y-int{o 15 5
- =
find VA, x-int (s) VA x73) 12 thevare A (0+4)(0-3)
and y—int lenT —_Ll ) 3 sanzle no matter_(24(0)-35)(0+3)
} |Y]r -lo/ = LJ/ iflty;) leli:}l::):tflgrtrf_ (_5)(;_3)
J Zs %5 _ 12
e ylﬁ(’ / 9/ 15
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RECAP(for now): Rational Functions!!!!

1. x-intercepts: zeros of the numerator
y-intercepts: let x=0 and solve fory

2. VA: zeros of the denominator

November 06, 2018

Examples:

f(x) = x?-8x+12
x+6x>+5x-12

=66 e e
(x-1)(x+3)(x+4) 12

VA: x=1, x=-3, x=-4

y = 2x*+5x-10

6x°-12x

x-int: x=[3% 3~ 39

— 2

V=2 XD (7 y-int: -10/0 = undefined
X(x-2) / therefore no y-int

VA: x=0, x=2 .

-b+\|b*-4ac : '

Za r [

-5+(5-4(2)(-10) ‘I

-5+\J105 .

T '
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CALL ME VERTICAL
ASYMPTOTE

-,

- 4
Ty

CAUSE YOU CANT YOU
TOUCH THIS

11
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