Algebra I

11.1 - Simplifying Rational Expressions

Name
Date

Class Period

Learning Target: Today you will be able to SIMPLIFY RATIONAL EXPRESSIONS AND IDENTIFY

EXCLUDED VALUES

Questions/Main Ideas:

Notes:

Definition: Rational

Pelynomia |

An expression oF the form

Expressions pPelynomial
Example 1: Evaluating | Evaluate the following for the given value.
Rational Expressions .
a. x*+3 for x =2 (_?_?—-tg. 2 2 b. 5x —6 Z <3 5(-3)-¢
X - d-a O 3x+9 3(-3)+q
~dl
undgefined o undefined

Definition: Excluded
Values

A value for a \)ar;ablc for which a ratenal

15 undefined.

expres.s'ron

Steps to Simplifying a
Rational Expression

fhe numerotor and denominator

Factor

factors

Dwide out any common

Find the excluded value s uskna factored denom.

wWrite Simpl{f-icc\ answer w th excluded values

Example 2: Simplifying
a Rational Expression

Simplify the following. State any excluded values.

q
all s 28 _l_i_ “:)\ . A8 . 18d® | 94”
X — - + = =
S5x0) (5! A3 ad+a)
X-1%0 Rk b d+3%0 qd * Ep—
o« EXclude =5
X X| ey dx-a | ald+a)
Now It's Your Turn Simplify the following. State any excluded values.
g 2n-3 dr=3" \ b 26c® +91c I3¢(&63=F"’I)
’ ol N—— e T a2 7 7
o2 3(@n-3) 3 et deA+7]
35O 2¢%+ 7% 0
P - O 3e. none,\

|
B’J S

nkl.s




Example 3: Simplifying
a Rational Expression
Containing a Trinomial

Simplify the following. State any excluded values.

o 3x-6 _3(x—a) 3 , a-3+2 . (a- 9)(;.43

i x2+X—6 (x +3¥ :,: - ;_-3 3a-3 SM 3
X+3%0 e a-130 [’c\—a -
Xx-3 xt+a, X* 9,-@ ax| !

% 2ke

X%

Now It's Your Turn

Simplify the following. State any excluded values.

ot C(z43) | g b Lomé (e9)(w)
c® +Bc+
(2z +3)@223) 2243 (i 4 lat?@)
A2 x- -
che fz43¢ 23718
Zx-1.5 =2 C43xp C :- 3‘_;
Z+2R0 Cx-3
z A-2 ‘ C+250
Ca-a
Concept: Opposite X=3 i o 5A+c3 Fac\’or outr -1 +o
re o5\ :
Factors iy PP Ma\(c Gl e penllte
X -3

\ Mnow CanCCI
’i(x :)"’

Example 4: Recognizing
Opposite Factors

Simplify the following. State any excluded values.

04_" -1 % ® —"l) b. Your Turn: 2ﬁ16 %’hﬁ(fj'“")

7x-14 =

T x -14 ‘j**{:o )
= '(_XJ@%(X'}Q) - \j.xg_f = j{-‘-{
X-J%o Tix =2 — 1

Xxa e 3-(3-?'-0

Summary:




Algebra I Name
11.2 Day 1 - Multiplying Rational Expressions Date Class Period

Learning Target: Today you will be able to MULTIPLY RATIONAL EXPRESSIONS

Questions/Main Ideas: | Notes:

Example 1: Multiplying | Find the product. State any excluded values.
Rational Expressions

= - -7 x-5 -7 -5
a.%'—? = __..|a ;Qto b.xx -%: (x )(X )
@ d as X(x+3)
= XX0,-3
X+3 %0
X%-3
Now It's Your Turn Find the product. State any excluded values.
oZed: o IE b.ﬁ.j*é . X{x+1)
y .y q ! X0 - -
J . (x-a)(x-3)
X* 230
X$2
X-3 z0
X =% 3

Note: Excluded Values Only include excluded values | F the

or Not ‘aro\olcm 5’JCC,;$(.OLHY asks

Concept: Cross

Cancelling i s 16 _ 2

' 2
5 o
. — OK —5;' o_l’ﬁ_.. - —
{ 58
(N ]

Py

7 55 3gs ||

Any mm-{—ch]na factors 1n Nnumerator and d.enom:n?‘{'cf"
Can cance

Example 2: Using Find the product.
Factoring 2
x+5 _ 14x _ XAS , Wx -
7x-21 x*+3x-10 T F{x-3) (et5)(x-2)

= X
(x-3)(x -a)




Now It's Your Turn Find the product.

3x? JXP+3x42 32&“ . CX—-\'-&')( X'H)

X+2 X X X

Example 3: Multiplying | Find the product.
a Rational Expression

by a Polynomial 2m+5 (ma i 6) -

am+5 (m +3) L)

m-e 3(m-2) l
= (9m+5’)(m+5)
3
Now It's Your Turn Find the product.
2x-14 (> x242x+1 (2 o
a. 4X76-(6x ~13x+6) b. X (x2 +2x -3)

c?(x-‘I) . (3x-a)@x-3) O xa) | (x+3) (x=
A(ax=3> | X \

(x-7) (X+lﬁ(x+l)(x+3)
(3x-3)

Summary:




Algebra T

Name

11.2 Day 2 - Dividing Rational Expressions Date Class Period

Learning Target: Today you will be able to DIVIDE RATIONAL EXPRESSIONS AND SIMPLIFY COMPLEX

FRACTIONS

Questions/Main Ideas:

Notes:

Review: Dividing
Fractions

Muliply by +he reciprocal of ard frachon.

3 o4 = B 12_ &
qy 7 M ¥ T
Example 1: Dividing Find the quotient.
Rational Expressions 2 2
x2—25+ x-5 _ X —d5 . X +9%x 4ty
4x+28 x? +9x+14 Yx+28 o
= (=8)(x+s) _ (x+P)(x+2)
4 41 X—s—
= (x+8)(x+a)

L-l

Now It's Your Turn

Find the quotient.

X Xy ,X/‘x_-{gj, b 4k +8 Kk® +6k+8

X+y X+y —Zufj/ Xy ) 6k—-10  9k-15
. Algray  3(3k=5)
g = F(3k-s) (k) (era)
J 6
K+y
araamie |y Apex43= X Hex+3 o~ |

| R X +6x+3




Example 2: Dividing a Find the quotient.

Rational Expression by
a Polynomial

3x2 —12x
o = T(x2 —3x—4)

3x(x-4) ) \

Definition: Complex

2
b. Your Turn: E—Téﬂ+(z—1)
z°+2

—— (z(z-1) 1
3% X’-Bx—r-i 22+ 2 .}5’4’
1
R g 2
‘ ___2__:‘.;-.—--
X 3 A 2"“+a
S(x+\)

Fraction

in 1+s numerator, denominator,

A fraction That contains one or more Frachons

sr both.
q
‘? - 3... i E—- = E_ . C‘
e e b - d b c
d
Example 3: Simplifying | Simplify the following.
a Complex Fraction
1 b
a i g b. Your Turn: c‘;;:
xt -4 29 +8
| . x+3 \ . 2q°
, e ' XQ"'"l q t4 37’-1'3
\ (x-2)(x +2) AL X (g+4)
. 'at o | a
X-2r (x+3) t
X+ 2 -
X+3

Summary:

=

1




Algebra I

11.3 - Dividing Polynomials

Name
Date Class Period

Learning Target: Today you will be able to DIVIDE POLYNOMIALS BY A MONOMIAL AND USING LONG

DIVISION

Notes .

Questions/Main Ideas:

Example 1: Dividing by
a Monomial

What is (9x3 -6x% + 15x)+ 3x%?

fjj__@_g_’_ 4 15X =
3 < -3 3= 3)( ’a"‘"—-
X 3x 3x X

Now It's Your Turn

| Divide the following.

| a. (46® +10a? + 30)+ 242 b. (12c* +18¢? +9¢)+ bc
3 3 PO
1‘1-34—‘0“3 + 3a Re +18'c,°+qc_
24 da aqg? Ge e & .
aa 2
+5+&C\ a¢,3+3c, ‘F‘%’
Concept: Writing your K- ma;nder_
Answer when Dividing O u ot ent +
by a Binomial diu\sor‘
Example 2: Dividing by | Divide the following.
a Binofnial I
' (3d2 —4d +13)+(d+3) Your Turh: (Zr‘n.2 7m73)+(m+1)?
3d —-13 am - 3
d+3r3da"'1d+l3 m""Bm"-m-@
- 3d*y9d —am? ¥am
“13d +13 _
s |3d B 3q 3m i 3
13m~*3
5a
@)
3
o -13e 22, am -3

d+3




Concept: Zero Terms
and Reordering Terms

E;{ponﬁm"r’ﬁ;? Ovrder Hom amahﬁ' +o leas+

M\ss;ﬂﬂ eﬁponcn'fs'.r\ttd o use. a 2evro

Example 3: Dividing | a. What is(182° -8z +2)+ (32 -1)? b. What is(-10x — 1+ 4x? )= (- 3+ 2x)?

Polynomials with Zero _
Terms and Reordering C’za +dz =d d x=3 r 2 =X =
- Terms 3z -\ ]\8’23 +627-9z2+a :Xa-lf %=1

~182 24622 Y i

—_— “4x-)

(oZa 'gl .J((_! -

—Gbz?ta2 X+é
-6z t+a -7

*oz+2a
O
<
] AX—2 -

bz ®+da-3 %3

"Now It's Your Turn

a. What is(g* +¢* +q-3)+ (g -1)?

1°+9%+3443 | 3y -6
v Eﬂq +O‘{3+“Za+i'3 3‘;}*"" Gj?’loﬂ -
_1'1,,,?3 ) -fo:j‘F‘Z’j
cli+cﬁa ;13(3—'7
“1°r9 |$'j ray
2q.° 49 e
1713 A
Ay - b ¥r—
_?i.;f J 34+4
e

b. What is (- 7 - 10y + 6y? )= (4 + 3y)

Summary:




Algebra I Name
11.4 - Adding and Subtracing Rational Expressions Date Class Period

Learning Target: Today you will be able to ADD OR SUBTRACT RATIONAL EXPRESSIONS INCLUDING
FINDING A COMMON DENOMINATOR

Questions/Main Ideas: | Notes:

Review: Adding or Add or Sub’fY‘CACJF the numerators.

Subtracting Fractions .
with Like Denominators Denominator sta ‘j;; the same

Example 1: Adding or | Find the sum. Find the difference.
Subtracting
Expressions with Like a 3x LoX 3x+ ¥ b /X +5  4x+3
Denominators "x-2 x-2 ° " 3x% -x-2 3x*-x-2
X -2
= 5 (Tx+5) = (4x+3)
X -2 Ix?-x-2
B3x+a
(BxADx-1)  X-]
Now It's Your Turn Find the sum. Find the difference.
5 2a . 3a - A6 4 3 b. 7q_f3_6q75
3a-4 3a-4 & ——m— > -4 q*-4 watch
3a-Yy / ou+t
| 79-3-6bg+s
3a- Y4 C:L
g3,
(g-2)(g+d -2

Review: Adding or Fmd the least common deno minater ( Lel)
Subtracting Fractions
with Unlike

i""\ui"!i"‘.iPQ‘Y e numeraior bj mlss}nj factors

Denominators .
4o rewrite over LCD.

fe d \ a d .
Concept: Finding the L enominators s P ucts of prime

LCD of Monomials -Fad‘or‘j. List edeh 'Fac‘h')r' He ﬁrea‘rﬁsf' _Hmes
vt appears,




Example 2: Adding
Expressions with
Different Denominators

What is the sum oféix+%? ey Gx = Q03 x%

Rx'".-: a'X'X

gk 3-3
G x @ éxa 93)( b7
5x+9 bx
6x 2
Now It's Your Tu ; - 2 :
ow o Whafls‘rhesumof7+§7? LCD: 7.3 =7 Y'Yy Y
| Dy " e B,
;3h‘ s 2797 J 3y
| g “ 3:7.y-
4 '3 3 i B 9
q+14y? a1y
&13‘1 (j

Concept: Finding the
LCD of Binomials

Deneminator must be in factored form. Pull

out all unique binomials . Tf repeots, include al.

Example 3: Subtracting ; : 3 2 :
e o What is the difference of —— - =2 Led: d - | \ (d yd
Different Denominators 3(d+3 dta = i 43)
: -2(4-1)
_(d_l r R 3d+e . -ad+a
—l) (d l-R) (4 'l)(d"2> (d'|)(d+2) (_d -“l)—_(d+2):
mE-E
(d-)(d+3)
Now It's Your Turn What is Thedifferenceofacc 1—642? LeD: 3e-| ~ (2 Y )
_ s _ ’ ey | (]
&=a
c(c-2 -4 (3c-
(_..__..) % __——_‘1(3(’ D - ¢c?-2¢ -l12ct H -
ol Mt oL 2 N PP .
¢ -14c +4

73 -1 (e-3)

Summary:




Algebra T

Name
11.5 Day 1 - Solving Rational Equations

Date Class Period
Learning Target: Today you will be able to SOLVE RATIONAL EQUATIONS
Questions/Main Ideas: | Notes:
' ' LG
Review: Fraction Muthply the ENTIRE Equation by the LCD
Busters 1 . -
Al x + % = q)#6x+l0 9
Example 1: Solving Solve the equation. Check your solution. Lebiaza. a. 3
Equations with Rational : dx = 3.
Expressions 12 x ( 5 1 1 CHECK " 3x:3 B
12 2x 3x 5 \ XE2 N
S5x-6=4 12 747% a-al-a-x
S 3 2 x
$X= i
X=10 1 T
X =2 _E_ -
a2 = |a v
Now It's Your Turn Solve each equation.
ofr,3_2t)3% 4,1 702X
13 x x 7x 3 3x
x¥Qq=063 la+Tx=4q
X =54 x =57
X=5.3
Example 2: Solving by | Solve the equation. LeDt X =%
Factoring - 5 5
1 12 - = XX
X (lﬁx_xz ]X'L‘,—3 a
: X
P
X - X=la
2
X " =-X-12 =0
(X-4)(x+3)=0




Now It's Your Turn

Solve each equation.

A
5.6 _(\9 +6-d11 ) d+3
{259 foro-28)
5= b-by™ 4?y3d +6d+15=d+1
d? +9d H§=d +1l
d?+8d+7=0
(d+7)(d+D =0

6y?¥59 -6 =0
(34 -2) (a5+3> =0

3:3131-% d-‘—"7,"|
c. How can you tell that the rational equation x_22 = -1 has no solutions just by looking
at the equation? 2
x22 0 ¥ -l
pos.

Example 3: Solving a
Work Problem

Amy can paint a loft apartment in 7 hours. Jeremy can paint a loft apartment of the
same size in 9 hours. If they work together, how long will it take them to paint a third
loft apartment of the same size?

(. | |)c,3h loh =63

% tyeg
h = 3.q°lhr5

i1

Gh + Th =063

Now It's Your Turn

One hose can fill a pool in 12 hours. Another hose can fill the same pool in 8 hours.
How long will it take for both hoses to fill the pool together?

( L i b s _L.) Teh  20n =96
e 5 " h=4.9 hrs
gh + 12h =906

Summary:




Algebra I

Name

11.5 Day 2 - Solving Rational Equations Date Class Period

Learning Target: Today you will be able to SOLVE RATIONAL PROPORTIONS AND CHECK FOR
EXTRANEOUS SOLUTIONS

Questions/Main Ideas:

Notes:

Concept: Using Cross-
Products

Some rational equations are proporhons, Yo,

can solve them by using Cross products.

Example 1: Solving a
Rational Proportions

) , 4 3
hat is th I ?
What is t asou‘rlonofx+2}€m

Ux+4=3x+6 X =3
X+4=0

Now It's Your Turn

Find the solution(s) of each equation.

(x-‘!) (x+ 3):0

3 5 c 7
* 5427752 b 373 W=7 -3
3b-6=5b+l0 ¢ %Yy =2) .
-6 = 2bt+10

¢ ®-Ye =210
-le=2b ~8=b

Review: Extraneous
Solutions

A soluhon that makes e dengm‘]no‘_‘i"@ﬁ
zero. CHEck YourR SoLuTions !

Example 2: Checking to
Find an Extraneous
Solution

Solve each equation. Check your solution(s).

a. xiSX:ig b. Your Turn: :2—_443;)(_22
6x+30= X +9x45 “Ix7+ ¥ = x P-bx+8
0% ¥d% ~is” 0:=3X"T6Xx
0 =(x+5)(x-3) 0=3x(x-2)

X=3%,3 [X=0) X

Summary':




Cd



Algebra I
11.6 - Inverse Variation

Name
Date

Class Period

Learning Target: Today you will be able to WRITE AND GRAPH EQUATIONS FOR INVERSE VARIATIONS
AND COMPARE DIRECT AND INVERSE VARIATIONS

Questions/Main Ideas:

Notes:

Definition: Inverse
Variation

An ec;u,a‘ﬁon oF¥ the form
x‘j:K OR ‘j: =§- s where K%0O

Definition: Constant of
Variation for an
Inverse Variation

The onstant of variahon 15k, +he

Example 1: Writing
and Equation Given a
Point

proeduct X-y for an ordered pair‘ (X.lj) that
sahsfies the Inverse Variahon,
Suppose y varies ihversely with x, and y = 8 and x = 3. What is an equation for the
inverse variation? X 2 0
X-y=K 4=k = -
g = = O
3-9 =K 4=

Now I+'s Your Turn

Suppose y varies inversely with x, and y = 9 and x = 6. What is an equation for the

inverse variation?
X-y=k S4=Kk *9 =59 o%

Q)‘C[:K 3:—_.5;-2
X

Concept: Inverse
Variation Graphs

*Each Sraph has two
unconnectrd parts,

iR

‘f-ﬁhcn k>o the 3r‘qphis

n the IsT [3rd Quadrasts
‘When K&O the grap h s
in the aM/yt Quadrants

Example 2: Graphing an
Inverse Variation

[

Graph y :% using the following table.

und.| 8 Y 2 \




Now It's Your Turn

Graph y = _78 using the following table.

_—

C

q
=

Concept: Direct Versus
Inverse Variation

@ Concept Summary Direct and Inverse Variations

Direct Variation
¥ ¥
X X

y=knk>0 y=knk<0

yvaries directly with x,
¥is directly proportional to x.
The ratio § is constant.

Inverse Variation
¥

A,

L
N

k
y=;,k>o

i yvaries inversely with x.
: yisInversely proportional to x.
¢ The product xy is constant.

s

y:%,k<0

Example 4:
Determining Direct or
Inverse Variation

3 -15 “I§+3=-5
4 20 | a0 +4=-S
o] -25 "S- S5=-5"

Direct Variation

YE-8x

Do the data in each table represet a direct variation or an inverse variation? For each
table, write an equation to model the data.

2 9 2 9=g
4 45 | 4. 4.5 =\%
6 E G-3 =18

Inverse. Vapioton

X‘j =¥

Now It's Your Turn

& y “laty=.

4 -12 , 1 ‘3
6 -18 -18- 6 ;'3
8 | 24 | ~autg:=-3

Direct Variaton
§=~3%

Do the data in each table represet a direct variation or an inverse variation? For each
table, write an equation to model the data.

b
4 -12 Il.i & =) o “’EI @/
6 -8 6--9=-4g
8 -6 §- -G =-4¥
Inverse variathon

Xy =-4%

Summary:




Algebra I

Name

11.7 - 6raphing Rational Functions Date Class Period

Learning Target: Today you will be able to GRAPH RATIONAL FUNCTIONS

Questions/Main Ideas:

Notes:

Example 1: Identifying
Excluded Values

What is the excluded value for each function?

__9 X-2=0 __=3 -
a. f(x) —3 b. y =B X+¥ =0

& o B X% -8

Now It's Your Turn

What is the excluded value for each function?

1
x-3

3 X*O

a. £(x) = % b. f(x) =

+

X0 X

Concept: Graphing
Rational Functions

Use the graphs below to answer the given questions.

)= 0=~

%ﬁ;i\‘-v_u v

a. What happens on the graph at the excluded values (see the above "Now It's Your
Turn" for the excluded values for each function)?

A vertical line Hwt the graph doesn +

CYosS
b. What does the minus 3 in the denominator do to the graph?

slufts 1+ 3 uaits b the rijh'i—

c. What does the plus 3 after the fraction do to the graph?

s\WiFts 1t up 3 umts




Definition Asymptote

Aline is an asymphte of agraph (¥ Hthe graph
gets closer +o the line hut never crosses i+

Concept: Identifying
Asymptotes

I% x-b

L

VerHcal

Horizonta\ As ymp + te:

Y=c

Asymptote: X=|

Steps to Graphing -

Find the vertical

and horizontal

asymptotes.
r'y
a 70 ‘t\ G &0
e r el Q "4_ =
ef |t igh
loweyr lef+ i3 ower right !
Example 2: Identifying | Find the asymptotes for the following function. Graph the function.
Asymptotes i i
3
f(X) = H -2 a b 2 O
‘ "
Vertical: X =] 4 \ >
NS
HDT;?.OnJI"G.h ﬁj:-—& r_"\\
LIS
\1]
Now It's Your Turn Find the asymptotes for the following function. Graph the 1‘unc:1‘ion’.F
4 E A
A E C|
Vertcal' X = -3 : L
Horizontal! Y = - Tl P 2
- Lo .

Summary:




