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Objective: Find key characteristics of rational functions.

Concept

To Find All Vertical Asymptotes and Holes

1. From the form f(x) = %. Factor both numerator and denominator of

the function and reduce, if possible.

2. A common factor between numerator and denominator indicates there
will be a hole (a point of discontinuity) with an x-value that makes the factor
equal to 0. The y-value of the hole is found by evaluating the simplified
function using the x-value.

3. Factors in the denominator that do not have a matching factor in the
numerator indicate there will be a vertical asymptote at x = ¢, where c is
the value of x that makes the factor equal to 0.
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Objective: Find key characteristics of rational functions.

Concept

To Find the Horizontal Asymptote (if one exists):

Use the simplified form of the function and the information below.

degree of p(x) < degree of q(x) | horizontal asymptote: y = 0

degree of p(x) = degree of q(x) | horizontal asymptote: y = %, where a and

b are the leading coefficients of the
numerator and denominator

degree of p(x) > degree of g(x) | No horizontal asymptote exists; instead,
there is a slant (oblique) asymptote

Remember: The degree of a polynomial expression is the greatest
exponent value on the variable.
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Objective: Find key characteristics of rational functions.

Concept

Finding x-intercepts/zeros and the y-intercept of Rational Functions

Use the simplified form of the function.

To find x-intercepts (zeros), let y = 0 and solve for x, because the
x-intercepts (zeros) are values of x that produce a y-value of 0.

To find the y-intercept, let x = 0 and solve for y, because the
y-interceptis the point where the function intersects the y-axis.
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Objective: Find key characteristics of rational functions.
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Objective: Find key characteristics of rational functions.

2x+1 vertical asymptote(s):

fo) =T

hole (point of discontinuity):

horizontal asymptote:

x-intercept:

y-intercept:
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Objective: Find key characteristics of rational functions.

2x +1 vertical asymptote(s): x=3
f(x) =
x—3
hole (point of discontinuity): ___"9™€
horizontal asymptote: y =2

1
x-intercept: (_E’ 0)

1
y-intercept: (0’ _ 5)

2x +1
f@)= 2

vertical asymptote
x—3=0
x=3
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Objective: Find key characteristics of rational functions.

x+5 vertical asymptote(s):
x? + 5x

f(x) =

hole (point of discontinuity):

horizontal asymptote:

x-intercept:

y-intercept:
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Objective: Find key characteristics of rational functions.

x+5 C*’grertical asymptote(s): x=0
f(x)——x2+5x o _J‘>
“hole (point of discontinuity): (‘ 5, 5
®1C(><\ - \_(X '_%_S> @hOFiZOHtaI asymptote: \Lj =0
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Objective: Find key characteristics of rational functions.

FOx) = x—4 vertical asymptote(s):
YT —4x+3

hole (point of discontinuity):

horizontal asymptote:

x-intercept:

y-intercept:
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Objective: Find key characteristics of rational functions.

x—4 vertical asymptote(s): x=1x=3
x?—4x+3

fx) =

hole (point of discontinuity):

x—4
f&x) = (x —3)(x—1) horizontal asymptote: y=0

x-intercept: (4,0)

4
y-intercept: 3
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Objective: Find key characteristics of rational functions.

X2 —9 ®vertical asymptote(s): X = -5
f(x) —@
/ @Dy—intercept:
v o — 9
D where, S5 =0 @ £~ ===
= 9 . J=S
v = s JUs
x+5 = O
-5 -5
=5
Q%U YO Y
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Objective: Solve rational equations.

Solve the equation.

xX—4=—

CDLeD= X

e g =2l =0

(x-7)(x+32) = O

== oc X¥ 3=0

X=F x="3/

@ cheek

S‘D\u%\Of\SI X= "3, F
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Objective: Solve rational equations.

Solve the equation.
24
x+2

X =
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Objective: Solve rational equations.

Solve the equation.

_24
x_x+2
LCD =(x+2)
24
X+2)x= (x+2
(142)- 5= (x+2)
X' +2x =24
¥ 4+2x-24=0

(x+6)(x—4)=0
x+6=00r x—4=0

x =—6 checks! x = 4 checks!

solutions : x = —6,4
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Objective: Solve rational equations.

Solve the equation.

6 18
x 3x
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Objective: Solve rational equations.

Solve the equation.

2 1
(D=5 2. X @‘é_@
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Objective: Solve rational equations.

Solve the equation.

2 B 1
5x 10x
LCD =10x

~

i

,.2= 1.
Sy

4#1

X

no solution

%)
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