Algebra 2 Name:
Glencoe Period:
Chapter 9: Rational Expressions & Equations
Date | Score
Section Lesson Objectives: Assignment Problems Due
Prepare Check prerequisite skills | Homework: Worksheet +&- Fractions | Feb 12
9.1 Be able to simplify: Homework: 15-43 odd, 48, 50, 51 Feb 16
1. Rational Expressions
2. Complex Fractions
9.2 1. Determine the LCM of | Homework: 15-41all , 52, 53 Feb 17
polynomials
2. Add & Subtract Rational
Expressions
9.3 Graph Rational Functions | Homework: Study Guide and
A including the Asymptotes & | Intervention Worksheet pages 529 = 1-9 | Feb 18
Point Discontinuities all and page 530 = 1-6 all
9.3 9.3 continued ... Homework: Skills Practice Worksheet
B page 531 = 1-12 all & page 532=1-11 Feb 19
QUIZ Mid-Chapter 9.1-9.3 Mid-Chapter QUIZ: 9.1-9.3 Feb 19
9.5 Be able to identify both Classwork: Worksheet p 545= do all
graphs and equations Homework: Worksheet p 541=1-9 ,p Feb 24
according to their function | 542 =1-9,p 543 =1-9, p 544 1-11
type
9.6 Be able to solve Rational | Homework:
A Equations & Inequalities 1. Worksheet page 547 = 1-8 all Feb 25
2. Pg 510 (book)=11,13,17,23-29
odd
9.6 Homework:
B 1. Worksheet page 548 = 1-6 all Feb 26
2. Page 510 (book) =15, 19, 21
Test 9.1-9.6 Partner Pre-Test on 9.1-9.6 March
1
Review 9.1-9.6 Homework: Study Guide and Review p. | March 1
513=1-6 all, 7-37 odd & Worksheet p
550=1-28 all
TEST 9.1-9.6 TEST on 9.1-9.6 March
3
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Evaluate each expression. Leave all answers in fractions!

11
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3 1
Y373
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Find the LCM of each.
7) 32,40

9) 1832, 15xy°

Evaluate each expression.

11) (—:zl)—i
6/ 3
1

13) 2— =

)2y

Simplify each expression.
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15) (1 “xt + 4—x) — (Zx—lx
3 2 3

SEE
o[
(39

10) 18v3u, 27uv
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NAME DATE PERIOD

-3, Study Guide and Intervention

Graphing Rational Functions
Vertical Asymptotes and Point Discontinuity

S .

Rational Function | @n equation of the form f(x) = %, where p(x) and g(x) are polynomial expressions and

qx) # 0

Vertical Asymptote | An asymptote is a line that the graph of a function approaches, but never crosses.
of the Graph of a If the simplified form of the related rational expression is undefined for x = a,
Rational Function | then x = a s a vertical asymptote.

Point Discontinuity | Point discontinuity is like a hole in a graph. If the original related expression is undefined
of the Graph of a for x = a but the simplified expression is defined for x = a, then there is a hole in the
Rational Function graph at x = a.

Determine the equations of any vertical asymptotes and the values
4x2 +x — 3
x2—1

First factor the numerator and the denominator of the rational expression.
42+ x—-3  (dx—-3)=x+1)
o)== T " GrDe-D
The function is undefined for x = 1 and x = —1.
. (Ax—3)x+1) _ 4x—38 . . L ..
Since GIDe-1 — x-1°%" 1 is a vertical asymptote. The simplified expression is
defined for x = —1, so this value represents a hole in the graph.

of x for any holes in the graph of f(x) =

L Exercises

m
Determine the equations of any vertical asymptotes and the values of x for any o
holes in the graph of each rational function. c
_ 4 22 -x-10 _a2-x-12 e
1A% = s —10 200 = =55 S ="m e Q
=)
_ 3x—1 x2—6x—17 L 8?8 —2
L0 = 52 5 2 5-18) = e a7 6. ) +3
. x+1 _ 2%%2—x-—3 _ 23— 2%-5x+6
= e s 810 = st 2 oe -4z +3
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NAME

, Study Guide and Intervention (continued)

Graphing Rational Functions
Graph Rational Functions Use the following steps to graph a rational function.

9-3

Step 1 First see if the function has any vertical asymptotes or point discontinuities.

Step 2
Step 3
Step 4

Draw any vertical asymptotes.
Make a table of values.
Plot the points and draw the graph.

“Example =1
“lled Graph f@) = —————. VERID
x—1 _ x—1 o 1 \

22+ 26— 3 (x— D+ 3) x+3
Therefore the graph of f(x) has an asymptote at x = —3 = o
and a point discontinuity at x = 1.
Make a table of values. Plot the points and draw the graph. \
x |-25| -2 | —1|-385] -4 | -5 #
fx)] 2| 1 |05 -2|-1|-05
L Eercises.
Graph each rational function.
__3 _ 2 _2x+1
1. flx) = T 2. flx) = 5 3. flx) o
h ff KL
[¢] X o X - -4 |0 1 X
_ 2 _x2—x-6 =3c2—6x+8
4. f(x) = =137 5. flx) = 35 6. f(x) a .o
%) fh) fh
[e] X
[e] X
ol [x
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Answers (Lesson 9-3)

& eiqably 800us9 0es IH-MBIDON/B00UB|D &
4 4 i I
/
V m 5 —
1 o
P il “ h
- |
/ |
(xy 4 (x))
T =% — gt . —_x (€ + %) 5
TJ. = (X9 mIlm.nH||ua = (/g £ Z ()P
Lt .
A \
i
X m No| -1 ¢ X o - X ) t|
[ I e i g1
<L
T
! 9.
Yy { r ¥
g - x + X
jﬂ x)g 7 =@/g ﬁ =®/1
‘uoouny [BuUoIjBI aoao ydexn
gdgiouaNg ¥
so-|1-Jz-]so] + [z Jou
Y 5— [ v=|oe-| - [2- [ge-| x
_— ‘ydeas a1y meap pue sjutod ayj3 J0[ ‘SaN[EA JO B[qE} B AR
" 5 I = x e Ayuryuodsip jurod B pue
P——

€— = ¥ je j0jdwAse uw sey (x)/ jo yded ayj a10ja13y],

E+% ((E+NI-) _g-xg+x

\ T T-% I-%

J Y 83T+ F

T = e/ e g

‘ydesb ayy mesp pue sjuiod 8yl jojd ¢ dajg

‘senjeA jo ojqel e axepy ¢ dajs

‘sejojdwAse [eojuen Aue meiq  Z daig

'sefjinuiuodsIp Juiod 1o sejoidwAse [ealuan Aue sey uonoun) ay) yi 8as iS4 | dayg

‘uoyouny [euorjes ¢ ydeud oy sdeys Suimojoy ayg asn) suoipung jeuoney _._Qm‘_mu
suonound jeuoney buiydeisn
(ponuiuod)]  YOTIUSAIIIUJ pue IpIns Apnmis [e-6

Qaoiyad 3iva INYN

€-6 UOSS3T]

Z eiqably aoous;o

€ =x"'L =x:ssjoy

¢— = x :9j01dwAse

g+ )
e Sl

v =X 30y
‘{0 = X :9)0)dwise

A= ’
T—Fox=WfE

62S

4

< =X 9|0
< 1oy

‘{¢— = x :aj01dwAse

6 — Xg + l/.l
j|| *)/8

L—=X
‘L = x :sajoydwise

L =39 + %
TR F =M

o~

£ —x:9)0
S 1oy

=% _ ..
M v =™

1IIH-MBIDON/200UB|D &

G=X
‘I = x :sajoydwise

G+ X9 - gx .
lﬂ%ﬂ?«(h

= X :8|oy

|

‘z— = x :9)0)dwAse

G- g _
H||amu3< 4

G— =X
‘2 = X :sajoidwise

01 = g + &
=Ty

‘uonouNy reuoijed yoeo yo ydead ay) ur sajoy
Aue 10y x yo sonjea oY} pue sajojdwidse [ed1.104 Aue Jo suopenbo oy suUTALIO

836/o0ax

‘ydeas ayy ut ajoy € sjussaidar anjeaA SIyj 0s ‘T— = X 10§ pauyap

st uorssaxdxs pagrduris ay,[, *930jdwAse [BO1JBABSI [ = X ¢ -2 _G-»i+# uIg

€=  (I+X(€— )

‘[— = X puUe [ = X Ioj paugepun SI uoyouny ay],
I -1 +% _ AJ..,. _
T oE-m ~ 5%+ g =

"u01ssa1dxe [BUOIIR. B} JO JOJEUTWIOUSP Y} puB ._BaumEz: Ay 10398} JS1

o L —ig®
€ — X 4 ¥p

= (¥)4 30 ydead oy ur sajoy Aue 10y x jo
sonfea ayj pue sajojdurfse [eo1}I2A fue Jo suorjenbo oy} aurtwaajeq

8U) U1 BJOY B S| 213y} UBY} ‘B = X O} pauldp S| uojssaldxe
Ppauyapun sj uoissaidxe pajejes jeuibuo au) j ‘ydesb e ul sjoy e 8y i Aunuguodsip Juiod | Aynuguossig jujod

‘2 =xjeydeiS | uopoung |euoney
duwis syl ing 8 = X Joj

e jo ydeug ayj jo

‘ajojdwAse [eJIUBA B S| B = X uBY) | uopoung [euoney
‘B = X 10} paulapun s| uoissaidxa [euONel Pale|al Byl JO woj payydwis ay) |
'S888040 J8ABU Inq ‘sayoeoidde uoyouny e Jo ydesb ay) jey) suy e s1 sjoidwihse uy | ajoidwAsy [eaplap

e jo ydeio ay jo

Jx)b

pue suojssaidxs |ejwoudjod ase (x)b pue (x)d aiaym = (x)7 wioy 8 jo

0 # (x)b

ue I | ney

Ajinunuodsiq Juiod pue sajoidwAsy [ednusp

Qaoly3ad 3iva

IAVYN

Glencoe Algebra 2

A8

© Glencoe/McGraw-Hill



NAME

DATE PERIOD

Skills Practice

Graphing Rational Functions

Determine the equations of any vertical asymptotes and the values of x for any
holes in the graph of each rational function.

-3 -1
LW =35 =3 2.f0) = 313, + 36

_ x+ 12 _ x—1
8.1 = 5 t0r -2 o L
22+ 8x+ 12 x4+ x-12
Sf =T 610 ="
Graph each rational function.
_ =3 - 10 . ]
7.fx) = p 8.flx) = p 9. f(x) .
i) i) i3]
i)
2 (=)]
[s) X o) X o) X g
0
n
(V)
-
2 _ X _ a2 — 4
10. f(x) = 1 11. f(x) = ) 12. f(x) o)
f(x) f(x) f(x)
0 X (0] X 0 X
© Glencoe/McGraw-Hill 531
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] 9-3

NAME DATE

PERIOD

Practice
Graphing Rational Functions

Determine the equations of any vertical asymptotes and the values of x for any
holes in the graph of each rational function.

1.

4.

) = o 2.fx) = 2T — 3. flx) =

x2 4+ 8x—10 x2 — 10x + 21

fly = £ 7100 5. fx) = £ 224 6. fx) =

x—6

Graph each rational function.

7.

fo) = =% 8. flx) = 2= 8 9. f(x) =

2 ¥— 2

x—2

x2 4+ 4x + 4

x2 4+ 9x + 20

x+5

3x
(x + 38)2

1) ftx)

f(x)

10. PAINTING Working alone, Tawa can give the shed a coat of paint

11.

in 6 hours. It takes her father x hours working alone to give the

6 +x
6x

portion of the job Tawa and her father working together can

6;;35 forx = 0,y = 0. If Tawa’s

father can complete the job in 4 hours alone, what portion of the
job can they complete together in 1 hour?

describes the

shed a coat of paint. The equation flx) =

complete in 1 hour. Graph flx) =

LIGHT The relationship between the illumination an object
receives from a light source of I foot-candles and the square of
the distance d in feet of the object from the source can be

modeled by I(d) = 42(2)0. Graph the function I(d) = 4320 for

0 =1=80and0 = d = 80. What is the illumination in
foot-candles that the object receives at a distance of 20 feet
from the light source?

© Glencoe/McGraw-Hill 532
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Answers (Lesson 9-3)
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9-5  Reading to Learn Mathematics

Classes of Functions

Pre-Activity How can graphs of functions be used to determine a person’s
weight on a different planet?

Read the introduction to Lesson 9-5 at the top of page 499 in your textbook.

¢ Based on the graph, estimate the weight on Mars of a child who weighs
40 pounds on Earth.

e Although the graph does not extend far enough to the right to read it
directly from the graph, use the weight you found above and your
knowledge that this graph represents direct variation to estimate the
weight on Mars of a woman who weighs 120 pounds on Earth.

Reading the Lesson

1. Match each graph below with the type of function it represents. Some types may be used
more than once and others not at all.

L. square root II. quadratic III. absolute value IV. rational
V. greatest integer VL constant VIL. identity
a. ¥ b. ¥y c. v
[e] X o X 0 X
.
d y e. y f y
ol/ \| x o X 9) X
/ \ ’
Y Y

Helping You Remember

2. How can the symbolic definition of absolute value that you learned in Lesson 1-4 help
you to remember the graph of the function f(x) = |x|?

Lesson 9-5

© Glencoe/McGraw-Hill 545 Glencoe Algebra 2
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Study Guide and Intervention

Classes of Functions
Identify Graphs You should be familiar with the graphs of the following functions.

Function Description of Graph

Constant a horizontal line that crosses the y-axis at a

Direct Variation a line that passes through the origin and is neither horizontal nor vertical

Identity a line that passes through the point (a, a), where a is any real number

Greatest Integer | a step function

Absolute Value V-shaped graph

Quadratic a parabola
Square Root a curve that starts at a point and curves in only one direction
Rational a graph with one or more asymptotes and/or holes

a graph with 2 curved branches and 2 asymptotes,

Inverse Variatio . ; ;
Rgeres Veriation x = 0 and y = 0 (special case of rational function)

Identify the function represented by each graph.

1. y y 2. VT Ah 3. ¥
\ |
\ / N
\ / b N
< e
o X [¢] X
\ / N
[s) X AN
\ N
4, y 5. y 6. ¥
[e] X b
[e] X 9] X
7. ¥y 8. Ty 9. y
L1 \\
N
[e] X [e) X ()}
‘\\

O] X N\ g
\ A
(¢))
|

© Glencoe/McGraw-Hill 541 Glencoe Algebra 2
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9-5, Study Guide and Intervention (continued)

Classes of Functions

Identify Equations You should be able to graph the equations of the following functions.

Function General Equation
Constant y=a

Direct Variation y=ax

Identity y=x

Greatest Integer

equation includes a variable within the greatest integer symbol, [

Absolute Value

equation includes a variable within the absolute value symbol, ||

Quadratic

y=ax2 + bx + ¢, wherea # 0

Square Root

equation includes a variable beneath the radical sign, v

i _ px)
Rational o
Inverse Variation | y = %

Identify the function represented by each equation. Then graph the equation.

6 4
1.y=¥ 2.y=§x
y y
[¢]
[¢] X
4y =3 -1 5.9 = -2
Y y
[¢] X 7]
7.y =Vx—2 8.y =3.2
y y
e} X [¢]

© Glencoe/McGraw-Hill 542
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3.y = —%
X
6.y = %ﬂ
y
X
a2+ 5x+6
2Y= T
y
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Answers (Lesson 9-5)
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Solve Rational Equations A rational equation contains one or more rational
expressions. To solve a rational equation, first multiply each side by the least common
denominator of all of the denominators. Be sure to exclude any solution that would produce
a denominator of zero.

Lesson 9-6

Original equation

10(x + 1)(19—0 + L) = 10(x + 1)(%) Multiply each side by 10(x + 1).

x+1
9(x + 1) + 2(10) = 4(x + 1) Multiply.
O +9+20 =4x + 4 Distributive Property
bx = —25 Subtract 4x and 29 from each side.
x = —5 Divide each side by 5.
Check
% + % = % Original equation
9, 2 ,2 __
g T F+1=85 *=°
9 2 2
0t =2 < 5 Simplify.
18 10 2 _
20 - 20 Z B Simplify.
8 2
2—0' L —5- Simplify.
2_2
5 5

L Exercises

Solve each equation.

Zy _y+3_ 44 —3 _4—9 _ 2¢+1 _x-5_1
L3 - 9 2. =% 5 1 3. =3 7 5
3m + 2 2m — 1 _ 4  x+1 X 4
4= T om ¢ e M T bsogt =g W0

7. NAVIGATION The current in a river is 6 miles per hour. In her motorboat Marissa can
travel 12 miles upstream or 16 miles downstream in the same amount of time. What is
the speed of her motorboat in still water?

8. WORK Adam, Bethany, and Carlos own a painting company. To paint a particular house
alone, Adam estimates that it would take him 4 days, Bethany estimates 5% days, and
Carlos 6 days. If these estimates are accurate, how long should it take the three of them

to paint the house if they work together?

© Glencoe/McGraw-Hill 547 Glencoe Algebra 2
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9-6, Study Guide and Intervention (consinued)

Solving Rational Equations and Inequalities
Solve Rational Ineq ualities To solve a rational inequality, complete the following steps.

Step 1 State the excluded values.

Step 2 Solve the related equation.

Step 3 Use the values from steps 1 and 2 to divide the number line into regions. Test a value in each region to
see which regions satisfy the original inequality.

Example 2 4 _2
2T Solve 3 + En = 3

Step 1 The value of 0 is excluded since this value would result in a denominator of 0.

Step 2 Solve the related equation.

3% + % = % Related equation
15n<—32’—1 + gin) = 1571,(%) Multiply each side by 15n.
10 + 12 = 10n Simplify.
22 = 10n Simplify.
22 =n Simplify.

Step 3 Draw a number with vertical lines at the
excluded value and the solution to the equation. L

|

|

|

s
-3-2-1 0 1 273

I I 1 2
Test n = —1. Test n = 1. Test n = 3.
2 4 2 . 2 4 2 . 2 4 2 .
§+( g)SglstI‘ue. §+Esglsnottrue. §+1—55§13true.

The solutionisn < 0orn = 2.2.

 Exercises

Solve each inequality.

3 1 1,42
1.a+123 2.x24x 32p+5p>3

3 2.1 4 .5 3 2
4'% x>4 5'x—1+x<2 6'x2—1+1>x—1
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NAME DATE PERIOD

Practice
Solving Rational Equations and Inequalities

Solve each equation or inequality. Check your solutions.

L2433 2. %--1-%
bt
5_y_§5__y+5_1 6.1 +2=0

78 <5 St R
9'w32=w—+13 10'5—%<&7_
i+t <l 12.8+§>179

8.4+ k<1 -t =40
15.g + 45 = 2 16.5+,2--1-52-8
17.2 =232 22 18.5-30*2 24
19-7112+ni2=n23_4 20.§i;=4—02—_1§“if3
21'kf3+kf4=k2—$l§+12 22'u£§}1_v5—02=v2—§v+2
23'y-{2+yz5=y2—;;—1o 24‘;:i:ll+2ix=xﬂ2“2
25,1+ 4 -+ 26.3= 507 + o h

217.

28.

© Glencoe/McGraw-Hill

BASKETBALL Kiana has made 9 of 19 free throws so far this season. Her goal is to make
60% of her free throws. If Kiana makes her next x free throws in a row, the function

flx) = 1%1’; represents Kiana’s new ratio of free throws made. How many successful free

throws in a row will raise Kiana’s percent made to 60%?

OPTICS The lens equation L % relates the distance p of an object from a lens, the

distance q of the image of the object from the lens, and the focal length f of the lens.
What is the distance of an object from a lens if the image of the object is 5 centimeters
from the lens and the focal length of the lens is 4 centimeters?
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