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Unit 4 Notes / Secondarv 3 Honors

Dav 1: Operations on Rational Functions

Rational Functions: A function which can be written in the torm f (x) =@ where p(x) and q(x) areqv)
U/

t*fu1 - polvnomialfunctions' q(x) + o'
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Multiplvine and Dividing Rational Expressions:

Il^'/-t = Str:atgVrt a'c,ros.s * yr"an sirnptifo

Divicte = Mur.{ bg FecipYora'l -t *t^4't^ simpti$

**Remember you can simplify El!Ig!: when multiplying or dividing.
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**Remember you must have a cg.rogn denominaErr to add or subtract fractions.

Dav 2: Operations on Rational Functions

Addine and Subtracting Rational Expressions:
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Examples: Find the LCD.

1,. 2x2 and 4x * 1,2Zxx $[xr=;
LcD = ZXX2(x+O
3. x2-gandx*3

( x+aIx-s) (x-rg)

sirnp l\4h A,,nnttxa. i{ possible,
U

( z+"<) (zX x)
2. 2x-S andZx

LcD = (Zx-s) [z)Lr)

x2 - L6 and x2
(x++11**, -Bx*1-6

tk-v)trq)
LLD ( x+?)[x-v) (x*r

5x-6 .@)

(r*alxa (r+gIx$

=E{l*'}
A

Lc,D

t'dv-)

LDD

LY-;
r v--t)(xs)

[fg) x-7 4 fx-r)__L _

'iy-+) x2-3x+z ' -x'-7x+10 (x-r)- '[rr:(Y-r) 
[x - a[x-r)

(Yt\) x

3(x-s)

= x'tx 
"

2x*2
x2-4x-s 3-

[x.-sYx+f

LCto
zrGltx+r;

2^

= x - l2x+35
.--_ . ----, .--- T
[K-z)(xr)(x-s)

t{f -+- 
,

(x'z)tx-D(x-E)
bYtb
3(x-s)[xtt)

=.0i4[y$
3 [rs)Lx+f5

XL}^ +B I

-z)tx-r)tx-s)

3 (x-s)[nr\

= xLsx*ru
5{x-s).x*,1

-l x%l
1rtr=)l

y"1 x*2
Q 'z'

LuO xazx-Z

,{*) (x-g) 
z{r-r)

-Zx-L Z
x2-4x+3 z
(x-a)(xr1

= x'-x- tp -{x-z X*+3x *t
= 

(x+v)[y.=11

Zu(zy3

Examples: Perform the given operation and simplify.
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Complex Fractions:
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Dav 3: Solving Rational Equations

Method 1: Cross MultiPlY - Ong t{ s(rgtre._Qrrelion = st(1tejfi'ac*irr

Solve the equations for x.
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Method 2: Muttipty by the LCD. Wi\U,,^ ca*,+ C{15S fnk,j}ft,gt6
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**What if you have a single fraction equal to zero?
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Application of rational functions:

Melinda has decided that it is time to replace her old refrigerator. She purchases a new

Energy Star cerlified refrigerator. Energy Star certified refrigerators use less electricity than

those that are not certified. ln the long run, the Energy Star refrigerator should cost Melinda

less to operate.

1. Melinda purchases a new Energy Star re{rigeraior for $2000. The reirigerator costs

$46 per year to operate.

a. Assume that the refrigerator is r.eliable and its only costs of ownership are the

purchase price and the cost of operation. Determine Melinda's average annual cost

of owning the nevr refrigerator for the given number of years.

1 year: $?-ow .st q,

'sr

v

\2

5 years: $ ry1$q6(s)

lo

b. Write an expression lo represent I'rlelinda's average annual cost of owning the new

refrigerator for x years

?PN +LtX

x
X= +F o€ Secws

When Melinda's average annual cost of ol'rning tlre refrigerator is less than $400,

she plans to shop for a nev,,television. When can Melinda shop for a new television?
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I Dav 4: lntroduction to Graphs of Rational Functions

Complete the table of values for the functions f (x) = 1 and g(i : * and plot the points on the graphs.

f (x)

I

s (x)

Vertical Asvmptotes

Thelinex=aisaverticalasymptoteof thegraphof f(x)if /(x)-)co or f (x)-+ -co as x-)a eitherfrom

the right or from the teft.

Vertical asymptotes come from: \ OAruS O{ X q{^dt fncl}€, *&A Cl-Z,nfxn >Ot
^-,,.-_ J

v

Find the verticol osymptotes for the following functions:

i a..r1. y-- (Od9),,erticalasymptote" x-1
vA,.X = |

] ,-,_'r2. ! =-: -- (Evenlerticalasymptote" (x -1)'yh: X= [

**How does the graph behave if the vertical asymptote is odd? ls even?

ODD =7 Srap\ purtts f vr Dppusi+e direefions An €a_ca srde

BVE\I =) tf4fh pwt\s ir. smv\a. ar,trrliur"' ffi €ar,qql"L



lf a number creates

a hole in the graph.

a zeto in both the numerator and the denominator of a rational functi ft could create

lf the same number also creates a vertical asymptote, then therej

Q vrJ@ -2)

\

v.
3. f ( x\ =G{OG -2)r\/ (wt1

f,",,(*)= (*-r)

.f (x) =
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**How do you find the y-value of a hole in the graph?

?lug Y- velbt q hok, infi,

leduced €*eh ,y.,

Horizontal AsVmptotes:

The liney= b is a horizontalasymptote of the graph of f(x)if ./(x) -+b as x-+co or x-)-co'

Horizontal asymptotes come from:

. iS dfl +op t d% louttsvr
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x-intercepts:\ Where the graph crosses or touches the x-axis. Let y = 9.

\/ rheyareoddif: ShoW W tu{\ Dd.d # o.C +imeS - AftSs+hngV-'

rhev are even if: shnn: &p arn et)a,n # I *irrvs - bol*rsa poi&

Find the x-intercepts of the following functions:

^ (x+3)(x-2)
Q 1.o. y 

-'x)

o = (rra1x-z)

X>-3 z)

rG,;l
I (r,o, 

\

(x+1)2(x+3)3
6x

(ttti:'(r+El'
x>-l , -3

9. v-

V-intercepts: [here the graph crosses the y axis. Let x = 0.

Find the y-intercepts of the following:

\." 10. y: (x +1)(x -2)

O=

Ll. y=
(x+4)

(x + 3)2 x'

[ol r)
--ao-

$= w\pld\ae

AiD $-r\k

\<.-'



Dav 5: Graphs of Rational Functions

Steps to analyzing graphs of rational functions without a calculator.

1. Factor both the numerator and denominator if necessary'

2. Find the domain. (This comes from the unreduced fraction.)

3. Find the holes (x , y)

4. Find the vertical asymptotes (odd or even , x = )

5. Find the end behavior (HA, SA, other)'

6. Find the y-intercept (let x = 0). At most there can Oe OfiU

7. Find the x-intercepts (let y = 0 )' Comes from the numerator' odd or even?

8. lf necessary, find a point or two. - o"t i f S t-? dov{1S i'€ W qW

.f,tf a lrole is on the x axis, then it has the same even nature (bounces) or odd nature (goes through) for the graph

as it does an x-intercept. However, a hole is not an x-in .

Try to graph the following without a calculator
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\
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Day 5: Graphs of Rational Functions

End Behavior

o lf the degree is the same on the top and bottom, or if the degree is bigger on the bottom, you have a

horizontal asvmotote.
\ /V--;-

o lf the degree of the numerator is exactly 1 bigger than the denominator, you hav9 a slant ?svmpto,te.
To find the equation of the slant asymptote use division and ignoie the remainde' u

d,t'ar7.fil,A-

fr\ t the degree of the numefator is more than one bigger than the denominator, the end behavior
'\-/ 

approximates the shape of the polynomial that wo,uld result from dividing the numerator by the

denominator.
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(x+t)

t -l-2.
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Graph the following without a calculator.
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