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Identify direct and inverse variation.

o Write and graph direct and inverse variation
equations.

o Graph rational functions.

o ldentify asymptotes.

o Compare graphs of rational functions.

o Find inverse functions.

o Simplify rational expressions.

o Multiply and divide rational expressions.

¢ Divide polynomials by monomials.

o Divide polynomials by binomials.

o Add and subtract rational expressions.

o Find least common denominators of two
rational expressions.

¢ Solve rational equations using cross products.

« Solve rational equations using least common L ,
denominators.
o Solve real-life problems. L
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Standards
California
Common Core:
A.REI.10,
A.SSE.2,
A.CED.1, F.BF.4a

Essential Duestions
e How can you recognize when two
variables vary directly? inversely?
o What are the characteristics of the graph
of a rational function?
e How can you simplify a rational
expression?
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A rational expression is in simplest form when the
numerator and denominator have no common
factors except 1.

The least common multiple of the denominators or
two or more rational expressions is the least
common denominator (LCD) of the expressions.

A rational equation is an equation that contains
rational expressions.

Key Terms

What are the excluded values of a rational expression?

How can you multiply and divide rational expressions?

How can you divide one polynomial by another polynomial?
How can you add and subtract rational expressions?

How can you solve a rational equation?

Two quantities x and y show direct variation when y = kx, where k is a

nonzero constant.

Two quantities x and y show inverse variation when y =

nonzero constant.

A rational function is a function of the formy

ﬁ_where kisa
X

_ polynomial

—, where the
polynomial

denominator does not equal 0.

A number that makes a rational function undefined is an excluded value.

Reference Tools
An Example and Non-

Inverse Variation Equations

Example Chart can be used Examples Non-Examples
to list examples and non-

examples of a vocabulary 2

word or term. Students A= ¥l
write examples of the word

or term in the left column 2=xy 2=7“:
and non-examples in the

right column. This type of i y=X
organizer serves as a good Y 2
tool for assessing students’

knowledge of pairs of Ry = 2 ¥ Puxd
topics that have subtle but

important differences.

An asymptote is a line that a graph approaches,
1 but never intersects.

An inverse relation switches the input and

. output values of the original relation.

1 When a relation and its inverse
are functions, they are called
. . know.

| inverse functions. *

1, A rational expression is an
| expression that can be written as
1, a fraction whose numerator and

|

denominator are polynomials.
Copyright © Big Ideas Learning, LLC
All rights reserved.




S 7) Simplifying Rational Expressions <
g. : r—
G Key Ideas o Arational expression is in simplest form when the

Direct Variation numerator and denominator have no common factors l
Two quantities x and y show direct variation when y = kx. except 1. To simplify a rational expression, factor the
. numerator and denominator and divide out any )
where k is a nonzero constant. common factors «
e Leta, b, and c be polynomials, where b, ¢ # 0. B
Inverse Variation a  a- ,z/ a £
Two quantities x and y show direct variation when y = i bc  b- p‘ ) (
X N
where k is a nonzero constant. . i:/ﬁ/g -1 %
<
Rational Function L
A rational function is a function of il ‘
afl - Multiplying and Dividing Rational Expressions
polynomial PIANIRy i K
the form v = |t], C | [.Where NG £ Leta, b, ¢, and d be polynomlals >
polynomia — o Multiplying: 2. £ = 2% where b, d 0.
the denominator does not equal 0. N1 b d bd >
The most basic rational function is P Y « Dividing: 2+ S = 2. d _ad
| ¥ b d b ¢ bc <
y== where b, ¢, and d # 0. it
<
Asymptotes ST TR Adding and Subtracting Rational Expressions with |
The graph of a rational function of 1 Ny=3 ! 5+2 Like Denominators »
|l =21 NG Let a, b, and c be polynomials, where ¢ # 0.
the form y = + k,where [ N T a b a+b k
x—h N o e Adding: — + = = <
a # 0, has a vertical asymptote EREE] EEEEE c ¢ c
if 1 _ <
x = hand a horizontal asymptote 2| N =2 e Subtracting: a_b _ 2 b <
3 L C c C
v = k. k
<
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Quick Review What's the Point?
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e The constant k is called the constant of t
The STEM Videos available online show ways to

¥
proportionality or the constant of variation. N
use mathematics in real-life situations. ; :

The Chapter 11: Thunderstorm! STEM Video is

l
.
o For direct variation equations, you can say “y { ) . .
i available online at www.bigideasmath.com.
{
(

varies directly with x” or “y is directly

proportional to x.” For inverse variation

functions, you can say “y varies inversely with
or “y is inversely proportional to x.”

{
1
o Use the asymptotes to help you draw the ends of a graph.

e The inverse of a function f iswrittenas f '(x). The —1in / '(x)is notan exponent.

P " . ac o 8 ! o
« You can see why you can divide out common factors by rewriting the expression. “~ = <. < = £ .1 = &

he b e b b
o Make sure you find excluded values of a rational expression using the original expression.

e When dividing polynomials using long division, first write the polynomials in standard form and insert any missing terms.
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