Rational Functions

Px)
Q(x)
e Domain: Set of all reals except those which make the denominator zero!!!!
e |[fthereis no value(s) for which the denominator is zero, then the function is said to be continuous
X
Y= e
e Ifthere is a value(s) where the denominator is zero, there is discontinuity.
o Removable Discontinuity: Could you make the function continuous by redefining discontinuity

Format: y =
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What if you made f(—2) = 1? IE, do the y values get infinitely close to a value on both sides of
the discontinuity point?
--Occur when you factor both the numerator and the denominator, and they share a factor (the
discontinuity caused by this factor is removable)
o Non-Removable Discontinuity: If there is no value that you could replace in for the
discontinuity point to make continuous.
x+4 X2 Viea-
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e Asymptotes: A‘.;Loml\\,:?
o Vertical: Occur when denominator of rational function is zero. Vertical asymptotes occur a

thelinex=___
o Horizontal:
= |f power of numerator greater than power of denominator: No horizontal asymptote.
= |f power of denominator greater than power of numerator: Horizontal asymptote at
liney =
= |f the powers are the same, horizontal asymptote at line y = %where aand b are the

leading coefficients of the numerator and denominator.

Examples:

2
1. What are the domain and points of discontinuity of y = %? Are the points of discontinuity

removable or non-removable? What are the x and y intercepts?
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2. What are the vertical asymptotes of the graph y = I DT D)
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241 .
. What is the horizontal asymptote of the graph of y = _xsx+6? Graph the function.
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Rational Expressions & Equations

Rational Expression: Quotient of two polynomials.

e Simplest Form: When both numerator and denominator are polynomials that no longer share any
common divisors/factors.

° Add.ing/Subtracting: Find LCM of denominator.
o Factor expressions completely.

Examples:

6x
1. Whatis in 5|mplest form? State any restrictions on the variable.

+2|-{
37‘()}‘3 _ _}____ X _2
el — WX M\M
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2. What is the product =—2*2. : %
+2 +5x—

wn—) Q/FW)

‘Ak-\Z =2-2 V. -b
x=\, -(., are m:;& discolaudes

*= -.\ Nen- NM-ovu\oQ_ vu‘}m.t a.s\,..,i.k)
-3x2 | x®-x%-2x .

3. Whatis the quotlent e in simplest form? State any restrictions on the variable.

3x(2-20) L oalod -y—a.> Ix (x-2 .(yryw
_\('x L_ 36> (‘x-\- O - b) l(};@i/ x+b) %(},M/‘Y (%—Z)
B (X =) =2k N —2) =] 3
Aot (2t Xx-ey | TR

VeshacYors ! Xt b=b, = |

|n simplest form. State any restrictions on the variable.

4. What is the LCM of x% + 4x — 12 and x? — 6x + 8?

(4 £Xx -2 (=% Xx =2
Lo (Me)ﬁx FR'EECD)

5. Whatis the sum —— P in simplest form? State any restrictions on the variable.
+3x x2+6 +9
Y N (-2

x(x*>) | (x43¥xs )

) ¥ 4 (%13
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— Yxrwixt-2x
x (A3
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X = 9O
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= Hxvwiat-2x ’)("+.2x-l@

x(xa3)*
ReshricRons | Xt Dj‘3

= 9O “ -
X=® 5 M3 % w=-3

6. Whatis the dlf'ferencez;
X242x-8  4x

(xn\) o i s
(-aXgdy)  HUx-2)"
=/ v o o
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7. Whatis a simpler form
42l (omgy

_,_3_—— = éa)__}xl_) -
= 4 Tyt

p 4

¢
x
[0
g = *

Solving Rational Equations:
e Determine LCD.

Simplify (you shouldn’t have any denominators left).

e Solve.

equation is undefined).

Examples:
1. What are the solutions of the rational equation?
o 8 ent (w4 Xar+3)
x+2  2x+3

(x ﬁsfﬁi} (CFEVENT,; _g

taxady= S(xra)) dx--2

Ex\d = s x¥io 3
3%’:\’:-./.‘3

1 x=7 _ 4

" x2-5x |z x%-5x et x(x-5)
x(x-5) x(x-s

S
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Check for extraneous solutions (often occur if one of your solutions is a value which your original
e ey



A GesY_ 1), e w_c-l}: 2 o
X Le=5) x 4

IRESER S B
|+ o dx-Sx37=4
<—> _ ) xt+ 22=0
( %-VYx—§)=O
X= L‘),?
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