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4.3 What Does it Mean to Be Rational?
A Salidify Understanding Task

Bart & Gomparing ratlonal numbers and rational fractions,

1. Inyour own wards, define rational number. ¢ 4‘\

C\Ml‘s 0(‘ Om Y\om& MO

Circle the numbers below that are ratlonal and refine your definitio

OG0 OE® 5 DG

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

or der n\a:\\
e ol s

ws fur nom, Ydenow,
) if needed.

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

flx) = ggxi where P and Q are polynomials in x and ¢ is not the zero polynomial.

Interpret this meaning {n your own words and then write thr'ee examples of rational

functions. ‘?C}L): *ot \ _ ()(*\ e "G = ,2_
R g ke DD ) ) X+ X+ 8

3. How are rational nymbers and rational funetions similar? Different?

S - ’\'\Aﬂjm-ﬁ- e walérn at sl ia.,

D Ratiomal. Loncdions Yhave varsckles ¢ tationetd I unoss

Part I1: Arithmetic of Rational Expresslons: making conneetlons between ratlonal rumbers and dy “b+ »
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 ' Arithyetic of ratiopal qupressions

4a. %-}-% i - ' 4{3;&.—-(::1)‘4_ (xil)(\a-\) ” -
LA _ _5_ 3y%-3 Uy _ x|
AR TR G TGy @YD

KNy | Gz
5a. 8+6 5{9" (x+3)+(x--1)(x+3)

'?%-&-?—Q =22 o -2y R P
7z T2 C)g.ﬂ,xk,-s 5("!3(!:#3) é l\JC-F’D

- L(’. =X '\i
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6a. L—1 (;'{‘; D ——tresy—
"8 6 " (x+3}  (x-1)
Z\ t by 2K ~2¥ (4 12) s X2
T Ty e &) (x-d ke T (x4
! 5 X X+
7a, ‘gx?q’ = 5 | 7b. Qgﬁx@(ﬁﬁ
1L | (A k48 G DD s
& (xke2) > 7 et |
8a, 3.3 gp, ErDG=D __ (x+5) i
3 6 3 (x+2) (x 2)(x+2) -, !
2.8 A (wn)(x«z) -0ty G
£ <7 t = " xig |
W Gy T k48 N |
ﬂc-u\: (x -«lth i

¥3 4 x"'*% Ex =Yk 4y

9. To summarize, explain how you would perform the following arithmetic operations on ratlona}
expressmns k3 - L Y

| wollent Cocdias and a Co \
Adding: a \ M % V\\)W\QA‘L‘\g\f U.mfm ¥ts i
Lo Mb—m'\:w

Subtracting: @p/t Q. Co~rumnamg W 4
Su\ow NoOd \u..ge Seme D,

Multiplying:  ( guncall ompsr Facdve i Hhe num.Nden,

m%’ ¥N _M DXD,

Pividing: R_D.w'\«il division s Mmﬁ%% ‘}fa ‘He NLU—?NO&D
e freond L MB mtn Foctive
wthe N 4D N\,&%wa}kb
Lol B Lo
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. Simplify.

- cc
- Simplifying Rationals

1.1.'styT ¥2

2y° Qﬁj

3x% -3
L 6xT 41246

3 ()

T b (W)

= A e
. 4 (A e

. @%Q(?x%)
B(xr3)

:\ 7¥+%
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- -Multiplying Rational Expressmns

S1mphfy the following exgressm ns.

sk swee [ 2ac
1 lsafV 3
L““‘”’"’T" 2)
) ' x+2x . ~ . %G;t‘“ =
it g o 4wy 3

. | i
3 x? —y 4x+4y (WU(“}

5x*y? C 5% y o= 2“

4 3p -21 p +7p _ \
S pt-49 3p /?,

S'x —11x+24 x* —15x+50 _ W ?D> CM@
" x?-18x+80 x®-0x+20 W}} Q( 3(}57?7
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-Rational Expressions
A. Simplify - ~G(x -3
15y Tw? 16p° 12515 mﬁmx-%}
1.2 2. = 4 5, |
S5x 28w 24p _ 21 =l ‘
=3 a2
= A’f Y] 3?
%/l_x =3 _ k”}“‘w)
4x-12 ;X6 o Teey) o [wmb
4x+12 Xt -8x+] xP -y
YL + B | (% =1} (0 { (x+9)

ey,

C SN (ki) By - (x+5>fk**é> x (e
X' 5x+1 1) X186 N3 2 102425 57 - 3x

10. . Ea |
3x+6 Sx /7 D 2x+6 xN4 ;
o 2 L) LT 6 &@3 e Ef:j)
Rl - |
{ ey : o k““’@ . [Hw:_g}(;gﬁ;}
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) 4x+4y }N.—,—hy 4. _%Q 2 - X —6x+9
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. B. Multiply and Simplify

Ceglx-3)

8 5___9 x+f w42
X x#2 "ﬁ‘é
(x-:a)(xﬂ-f
X _ . P
() b (x/ﬁ(wrb | 5W}MM H}

R G Fj 20 X.73-10  mpleebpes
¥ 105425 3o 108 2% ~1lx+5 éwvs 5

R =2 %(M Do

Copyright: C. Lazarski 10/7/2014



Stmpiffy, Multiply apd Divide Rational Expressions -

Name: Date:

2oz O () | 2 + 2.__2}(" )
1. Simplify; ——r——— N
‘ P L ‘;9 QLA‘_FI\ . 6. Simplify: x+1 / '
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Rational Expressions ‘ ' -

'!: ' (t’-*@(%)

A

o

Simplify the following expressions . o
3 7 - a—5b+a+7b

. - 3.
4a’h  4a’h -1 a+b a+b

5 3a-2 dqg-7 2a——5 3a-8 N

- 6. -
a’-25 a*-25 { a®-9 a’-9

- a5 B e
E‘i’é“hm sk, é‘g e ﬂg mﬁ{f‘é"’q‘% 1\
FCEET ) Py m%f; (wmw’;f

Find common denominators for the following expressions.

@D ()

10. a+2 a-2

+ 11, —=+

a’ b* g X=7 . x-1 9. 1 +3 ©)
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Math 3 Unit 7 Quiz Review

Name; Date; ;:
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Answer:

Objective:

2.
Answer:

Objective:

3.
Answer:

Objective:

4, .
Answer:
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5.
Answer:
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6.
Answer:
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7.
Answer:
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. ) Rational Equations -
Solve each rational equation.
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Rational Equations

Solve each equatlon Write the final answer in a solut:on set. Show your work.
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Lo ~lk= 2ot B+ A

= A T ille * 14
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Graphing Rational Functions

N = Numerator

D = Denominator

H.A. = Horizontal Asymptote

V.A. = Vertical Asymptote

0.A. = Oblique Asymptote (slant, linear)

Before factoring, find:

Y-intercept: The ratio of the constant terms {N/D}

H:A.: if degree in N = degree in D, then y = ratio of coefficients (highest degree
terms)

H.A.: if degree of N < degree of D, then y=0

H.A.: if degree of N > degree of D, there isno H.A., but if degree of Nis 1
degree higher than D, it is obligue asymptote (O.A.)

The O.A. can be found by dividing the N by the D, using long or synthetic
division. When your quotient is a flinear equation, you have found the O.A.

After factoring, find;

Simplify by dividing out any common factors

Hole: {f an expression was divided out, set that expression = to zero and solve
for x. the substitute the x value into the expression and solve for y.

V.A.: The expression left in the denominator should be set = to zero and solved.
The answer is the V.A.

X-intercept: solve the expression left in the numerator by setting it equal to
zero,

Domain: find the values of the D that would make it = zero. Set the expression
to zero and solve. The values will be restricted from the domain. The domain
will be all real numbers except the excluded vaiues.
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Algebra 2 ' Name:
Rattonal Functions Date
Y-intercept X-mtercept
(0,1) None (all numerator

terms reduced)

Caoe -

Original Factlored
Eguation Form

Horizontal Vertical Domain Heole
A tot I A tote x=]
synipoe symptote x¢—-]—,x;t}‘ X
y=0 1 2 7 :
ry=—— i
2 |
' i
Y;interce;:t X-intercept .
T (/ C) N Lf{:'_"‘} 1) ) - ‘
A ™ 2 2) Wiy, |
e f . o
Orlg] nal _— .. TR FaCtOICd "-
Equation ' £ it g - ;;/\ | Form -
' Horizontal Vertical . Domain \\Hole _ l
o Asymptote . Asymptote XFE Do -3 Ken
e | N0 | TR xR
. ‘ .
_ Y-intercept | X—intcrcepi‘ : ‘-
C@}‘> Nons- >
Gl 7
Original A‘*C 3 . _ ﬁ o, Factored
Equation 5y —g:t} (2x+ N"‘) Form
¢ Horizontal Vértical Domain Hole
hR Asymptote Asymptote ' :
ymp ymyj s = ~ 3
5 — i — "—!/ X-—
¥ =0 K= "h o
X € R




Algebra 2
Rational Functions

Original
Equation

Horizont_a]
Asymptote
']) = ]

H orimntal
Asymplote

Y1

33 -5
_.L(, ) '2
- )3

2 o wTY
D 3x=35/

Y -intercept

Vertical
- Asymptote
X =2and
x=]

Y-intercept

Vertteal
Asymptote
X=-f o
=)

Y-intercept

(0,-%)

i

Vertica]

Asymptote

X=-2

X-intercept
(8.0) and (-1,0)

Domain
X#ELxz2

X-intercept

Domain

YE -

Domain
AE-2
XETR,

Hole
(No terms

reduced)

g,
Factored
Form

Hole .
n e

Factored
Form
Hole




Algebra 2

Rational Functions

Y-intercept

Name;
Date

X intercep!

(ﬂ»é! ‘@) }

W'

Factored
Form

Horizontal ~ Vertical Domain i fole
Asymptote Asymptole
; wbf p - ,
V= x=3 Kot ord xe= ¢
Y-intercept X-intercept

(_ 0,7y }

(-ho)d

(Oage 2

{1
, Y LN
Original Factored
Equation ¥ g/// ( X L{) Form
!_} H L i ﬁ
Heﬁ%egmf} Vertical Domain Hole
Aswnptqte Asympt?je Ry ey
¥ Rt x_,.§g,§f. =
‘.j .
Y -intercept X-intercept
g 3 /G ) nond

Original N 2 E - Factored
Equation , +% xq—&)[x 3) Form
Horizontal Vertlcal ' Domain Hole'
Asymptote Asymptote w2y %=
: Y =0 x= -0 w3




Name: -

Rational Functions - . +Date
Y-intercept X-intercept
| pMynLs e’ N
(pael - |
Original Ox‘>4x : — L‘ Factored /‘
Equation 4y N E) Form f 7
Ry -4)
Horizontal Vertical - Domain Hole
Asymptote .| Asymptote é, =D
S || e || KER | el .

Y-intercept |- X-iptercept S w"
| ( 0 rﬂ (:3:‘))

_ Gl g ]
- Ll [0
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Ao || N g

oo Y-intercept - X-intercept

TS I

b
Cop.\ 4 (xt-28) | e
’ Original I __-_4x2 =100 = (‘{'( +5 6('"5) Factorad ' ‘
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I

loged
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A\
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Graphing Rational Expressions

Example 1: Smphfy the following. State any res?rachom on the vonobles (

e e (e (1-8) o FtEl2 _M@
e sy E aD) ( /%(M(pb Feliilz (s /'06(4—3 b
\

veshichies.: X3

~ . —_— . "Lwl ‘“5
.9 Vertical Asxmgiofes, Where ’rhe d&V\DW\WYdB(“ of a function equais zero. : N
. < ce .
| Point of Discontinulty: A __NO\€. _in the groph. ? No dwision { e
SR, .77 1Y e e uze! [ O
>k ﬁn«a“r%\r\rﬁ Yhat “comncels cresdes o \e_‘ .
. Example 2: Determine the equations of cmy verfical . - Example-3: Determine the equations of any vertical
asymptctes and the values of x for any heles in the asymptotes and the values of x for any holes in the

graph of f(x) = 2x2 - M graph of f(x)= 2x2 -4 Q(‘*% K- 2\)
6 T (TS T T (S

* Wole at Y=\ Smce &) concels out: lole @ y=-7.
% Vorhca® &S\Amp*\%fe at \= 'S ince ¥VA'@' K=‘3. .

i doesnt cavicel ound would couse
>"”“% devovainglor Yo Q%MQ 0.

Horlzontal Asymptotes: determined by comparing the degree of ’rhe numerator to the degree of the”
denominafor, Letm=d

Cade 2.

A horizontal asymptote cn‘L y=0

fx) =0x:-x—i:4-‘ | - VLAL A= - \ H&Ie(s): = "“L\
X4 Sx 4+ 4 :
= ?&—’L‘i\’é;_ﬂ‘.) H.A. UU-: D Dornain:_ XéR QMCQJE‘S\' X:F"\;,:L‘
m=n . Code V. T

A horrzon’ral osympfofe at fhe coefﬁcfenf of m divided by
- the coefficient of n

S S
VA X”& }X 2. Holels]: Nopn e

H.A.; \6, Jq Domain; Xe{‘?\ WCQ,?\' =

m >0 Cose
5 No horizontal asymptote

_ Holefs): __X= -1
Domain: \(QDZ {)LQOJQ* K¢
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Example 4: State the asympiotes and points of discontinuily of each equation, and then graph the function

and staie the domain.
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Unit 7 Quiz 2 Review

ety

— u Tt -
S T N

L Solve: 2(x-1T7) +x—2_x+3
) "2 +3x=28  w=d xaT
)deﬂ (1&#’)’({;73
qu A (x-1) + &*‘b(_\c»‘f) -—.(x«tb(luﬂ;) |

Ty - 1% % & Sxks pEox-

- = =y -t-r2¥
Y }& X Y

r‘?_’
% x 2\ b
2.  Graph the following. Be sure to label important
points.
1 \
gx) == =
S a9t
» » t
Y'\K,‘ . (o‘ - I‘SS
Vit Wowe
Wil & none

Dewain t XER XIS
VA ! yw=l xe-§
WA : yeo

3. If Chad can paint 4 rooms in 6 hours and Cierra
can do it in 10 hours, then how many hours would

1 Ched \(\n:rm
SANTATE w_};*?-% 3y
B \(o \\o ¢ w %E:
Sx +3y =30 .
Jydo

=50 b
= Fu
4. Paul can plant his wheat c‘r?)f)ﬁiﬁ_lﬁ'" ays, s

daughter can do it in 15 days. How many days
will it take if they work together?
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5.

6.

Date:

Which of the following represents the graph of
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Solve: 2o

+
1

1

1—x

(5<* Dy -‘(&-\)
* xay = = (xa0(e-0

®-\ =
X4y -1
(‘f-'\\(.‘x -1-1-

What value(s) are rcstrlcted from

f(x)?

2)=0

1

B.

D. there are no restricted values

Which of the following‘ is the equaition of an

asymptote for the function graphed?

A x=0

C x=-4

D. x=4

)

o4
"L
PAR!
/’
ki -
Higig L3
0. l’
] "
4

page 2

10. Which of the following represents the graph of
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1.
Answer:
Objective;

2.
Answer:

Objective:

3
Answer:
Objective:

4,
Answer:

i 5.
Answer:
Objective:

0.
Answer:
Objective:

7.
Answer:
Objective:
3.
Answer;
Objective:

9,
Answer:
Objective:

10,
Answer:
Objective;
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Honors Commeon Core 111
Test Review: Rational Functions
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Solve each equation. Remember to check for extraneous solutions.
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