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Get out lesson 4.2 from last
time and take the next few
minutes to finish it - it will be
collected shortly.
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Rational Function Summar‘y&y\
(from 4.1 & 4.2)

-Fraction with variable (polynomial) in
denominator. —
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4.2 All in the Family
A Develop Understanding Task

www.ﬂjch‘.mm,.fphuwsfpa,gedwlewﬂzt}??ﬂmﬁi

We have studied several families of functions over the past few years including linear, exponential,
quadratic, logarithmic, square root, and polynomials in general. In this task, we will examine
features of families of functions from our previous work and also look at the features of the
functions we call rational functions.

Part I: Finding features. Use the table to describe the process you would use to find a given feature
based on the function and then write how this feature can be found for any function.

Y- infercept
L | The process [ use to find rootsffor the following Functions:
Linear Logarithmic - | Polynomial (in factored form)

In general, you find the roots of a function by... Se’-\--\- \(& = O ahd SO l\,\
for 3 J

2. | The process I use to determine end he;?hr for the following functions:
Quadratic Exponential _ ~X Polynomial
—> |+ Qa ls+ | even oy
- FuTIrare ENrarel -~
a | furcnon

In n&ralyuud&termmeth&&ndb mnrufafu on by... O\E:\"QYW\\V\\ li—
¢od (mfham 7 and (¢ fun(,v&w\ (s

2ven/ooid w\smq qemm\lmd Methods ).
3. | Asymptotes occur when..
Logarithmie - Exptinentlal e a\‘(s
AW

V\\Q_‘G‘a Shitted|Tor

In general, asymptotes of a function occur when... |\)Q, MVQ undQ(’\Y\Qd X oY

And you can de &mYu%}E%?ntes by..
dorerwmiviina yindefined valoes
(= w)\q b Y Q)

4, | The Domain of a function is..
Square root Logarithmic B Polynomial

— s — | (0

In general, the domain of a function is.. () '\‘\ (@) {; 'i" ‘V\’Q \K‘ N Q\\AQ_S WQ,

can subshtvte (inty, funcon
e
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Part II: Characteristics of Rational Functions

In Birthday Gift we saw a rational function used to model the situation with Chile. Rational
Functions are any function f(x) such that f(x) = ':i; where Pand  are polynomials in xand Qis

not the zero polynomial. In other words a rational function is a ratio between two polynomials.

Below are examples of rational functions. Like other functions we have studied, rational functions
come in different forms, with each form highlighting different aspects of the function.

2 +5x—1 _(x-3)=+1)
x*+3x2—6 ) = ha-g

1
f==  fl)=— Fx) =

+
i x-2

Based on other functions we have studied, make a conjecture as to how you would find the
following features of a rational function.

5

Conjecture as to how to determine each feature | Find the features of this function:
of a rational function: (x —3)(x+1)

flx) =

N x(x—1){x— -'-Lj

To find roots... € \\W\GH} wh{reJ R@E nULW\(’_TO\{’OV —
nomeyofor 1S VAR Lol X=%," I

To determine end behavior... End Bghavior;
x>0 .FX)>0
>0 wnless \{’SS’DU/\Q‘ Ar-\%s X=>-00 £(X)=» 0
To find asymptotes... Asymptotes: =~ O \ L-’
Look for w heve =09

denominatoy =()- (Vv tine)
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Part III: Parent Functions and transformations.

February 04, 2016

The linear, quadratic, square root, and rational parent function are below. Sketch a graph of the
parent function and then sketch the graphs of “parents transformed”. Use a table of values to assist

you.
5 flx)==x 6. glx) =x° 7. hi(x) =% 8. p(x) =i
- RTT1 - E
AT ‘ ‘lo
E y i
\]
X *5 2
tlx) =flx)+3 tl __q(y?‘+3 tix) =h{x)+3 tx) =p(x)+3
; 7 J {
4.;_‘==~ T i ‘?;
] ’ 3 i
= 4 R i ‘,'.i
m(x) = (%x-2) . =0
m(x)=f(x—2) | m(x)=Q&-2) m(x) LJ(x —2) m(x) =P(x - 2)
5 amar 5 5
\
4 4 i ‘f = 2
X=7

9, Each function type has characteristics that separate it from other families of functions, yet there
are also connections to be made across families. Summarize this task by explaining how you see
rational functions as different from other functions you have studied as well as by how they are

similar to all functions.
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—X+2L

(x4 ) (xt9) 70

-x+2=0
a:\(
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4.3 What Does it Mean to Be Rational?
A Solidify Understanding Task

Part I: Comparing rational numbers and rational fractions.

1. Inyour own words, define rational number.

Circle the numbers below that are rational and refine your definition, if needed.

3 -5 - 2 14 27 V5 22 372 log,8

2. The definition of a rational function is as follows:

A function f(x) is called a rational function if and only if it can be written in the form

fx) = P where P and @ are polynomials in x and Q is not the zero polynomial.

Q(x)

Interpret this meaning in your own words and then write three examples of rational

functions.

3. How are rational numbers and rational functions similar? Different?

Feb 4-10:18 AM
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Part [I: Arithmetic of Rational Expressions: making connections between rational numbers and
rational expressions. Solve problems in the first column and then use the same process to simplify

the rational expressions in the second column.

Arithmetic of rational numbers Arithmetic of rational expressions
2 4 3 4
4a. i 4b. @ T

' 3. 5 2x 4x
sa. gte ) T (x—1)(x+3)
6o 1_1 2x___ 4
376 T (x+3) (x-1)
| | (x+1)(x-2) (x+5) |
x+1)(x—-2 x+
‘ 7a. 3%X5 ‘ 7b. ®+2) —2)(+2) ‘
| | |
‘ ga 223 ‘ gp, GTDE=2) __ @+S) ‘
8 6 (x+2) (x—2)(x+2)
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9. To summarize, explain how you would perform the following arithmetic operations on rational
expressions:

Adding:

Subtracting:

Multiplying:

Dividing:

Feb 4-10:20 AM
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Homework/Classwork

Finish the "Ready, Set, Go"
pages that you have been given,
#1-24, and anything else you
have not finished from the 4.3
worksheets. Whatever is not
finished in class is homework!
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