Chapter 6 Notes.notebook

College Algebra Chapter 5
5-1 Linear and 5-4 nonlinear systems of equations

System of equation: equations that involve 2 or more variables
Solution of a system: Is anordered pair that sm‘lsfies’@equaﬁon in the system
Solving the system: finding the set of all solutions

In this chapter we will learn 4 ways to solve systems
1. Substitution

2. Graphing

3. Elimination

4. Solving by matrices 6GOODY

5. Gaussian elimination

Example 1, 3 and 4 Solve gach of the equuhons by substitution
¥ +dx-y= 7(

2x—y IaT

g: X"‘Mkf,
= (P 7)=- |
A X+ 7= - |
“XPax+8=0
XT+2y - =0

(x$4Nx-2)=0
Example Solvnng‘:{ys&ms%}ys/ulg'mgcon YBL/ X=2

A total of $12,000 is invested in two funds paying 5% and 3% simple inferést. (I=prt)

The yearly interest is $500. How much is{invested\at each rate?
= y T _ N
T-Prl L=prt

59, 32

o (o3

SD=X .05 - | 10, L6k =
X=10000 (el - om

600 ~ -0l +.03 =500

Solving by Graphing (oo — —500
Solution is the points of m‘re%?hon(s) 00 T~ DQ\% =-)0o X =

x+y=-4
a X +y=3

B =
)7,

\f 65;9;/
e

)((o% +¢ng =200

A

—4

oy oy
Intersiction Intersection / \
=0 =i fv=-1

Intersection
e

26m Cale You Al(wf gb‘g b{‘] el

Example 5 solve the systerh by graphing
P=Inx xiy=4 (x-h)
X+ v2 —-4x=0
XA- W*'*ﬁ =0+¢
BEY ()7,

x+y=1
\le:J(H

=0 g

y- o Q):O>
X *(XM) dx= 0

7rly- =

T8 -4k =0
T 1x41p=0
(X2 oy 8) = Og
2 (x-d)(x-2)=0 _ ,—2](,)

Example & BR%A%EVEN ANALYSIS

b
S

A shoe company invests $300,000 in equipment to produce a new line of athletic footwear. Each pair of
shoes cost $5 to produce and is sold for $60. How many pairs of shoes must be sold before the

business breaks even?

Example 7 Movie ticket sales

The weekly ticket sales for a new comedy movie decreased each week. At the same time, the weekly
ticket sales for a new drama movie increased each week. Models that approximate the weekly ticket

sales S (in millions of dollars) for each movie are
Where x represents the number of weeks each movie was
in the theaters, with x=0 corresponding to the ticket sales

§=60-8x
§=10+4.5x

during the opening weekend. After how many weeks will the ticket sales for the two movies be equal?

|:> pg. 367 1-

51 EOO
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College Algebra 5-1
Solving by elimination

I. The Method of Elimination (Pages 465-467)

The operations that can be performed on a system of linear
equations to produce an equivalent system are:

(1) interchanging any two equations

(2) multiplying an equation by a nonzero constant

December 08, 2015

Date:_|#/9//3

List the steps necessary for solving a system of equations using
the method of elimination.

1. Obtain coefficients for x (or y) that differ only in sign by
multiplying all terms of one or both equations by suitably chosen
constants.

2. Add the equations to eliminate one variable and solve the
resulting equation.

3. Back-substitute the value obtained in Step 2 into either of the

(3) adding a multiple of one Equmigsn 1o any other equation in _Jérigmm equations and solve for the other variable

the system \¢ \A

W+-2X=0 - 64+6y=D (reale opposifen

4. Check your solution in both of the original equations.

13,2

2x—4)£14)

2 Bx+y)=5) 3 E

Example 1, 2 and 3 Solve each system by Elimination )
2x-3y=-7(-2, f\4%5x+3}>49\4

3x+2y=4 3 -
sx-2y=-1 & (¢

X =3
<

X=z ?‘Z'(Q&:

& ﬂ
5(‘§>+Q@:Ar
iir&ﬂ:i;iﬂ
%? %&358 ks

If a system of linear equations has two different solutions, it

must have

Qx-3y=-7 Q\OXH/A&‘Z

3b
©lx =-20 e s

X=-2 X=3
S(3+23y =
-le*3y =
+o 4 +06 T

N

an infinite number of solutions.

For a system of two linear equations in two variables, list the
possible number of solutions the system can have a mive a

graphical interpretation of the solutions.

2. Infinitely many solutions—ithe two lines are identical.
2 S[ng TN
3. WNo solution—-rhe two lines are parallel. 'V\k/‘f pt
G SeSwttdimi i

solving a system of linear equations using the method of

elimination. then the system has

If a statement that is

\ no solution
| S——

for all values of the variable, such as

0 =0, is obtained while solving a system of linear egquations

using the method of elimination, then the system has

infinitely many solutions

AX#Bj;&

Example 4 find the number of so‘%ﬂons by just looking af the slope and the y-intercept

#\[2x-3y=3
#2-4x+6y=6

Example 5 Solve each system by Elimination

/Z{Zx—y=1\

f){x—2y=3\

—2x+4y=1

TRyl

O =]
0o gbluﬁmfﬁm)%

_ W x+b
n=<Slope
2x-3y=3 2x-3y=3
x+2y=5 ~4x+6y=-6
-2 -2 - -Z ik
M2 =2 Mz o 2
V\Qt - L

W

’\i mi%///
infanie Pluchon

D
”T‘to-g A6 14

\ 50 [0.02x-0.05y = —0.3§/

4x-2y=2 100 [0.03x+0.04y =1.04)

Y 4(Qx -5, --38)

O=0
e Sy =04 )
(“Qmie&lmm ¥ ¥ - 20y=-]55
X+200UZ S2p
A16Y-5y--38 Z3X =3,
éﬁaﬁﬂ:\gg 23 5%

Sy =-70
5 L
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Coflege @gebra Part of 6-3 and otoryy problems Dates_12/10)/2

Example 6 BREAK EVEN ANALYSIS
A shoe company invests $300,000 in equipment to produce a new line of athletic footwear. Each pair of
shoes cost $5 to produce and is sold for $60. How many pmr's of shoes must %zfold before the

business breaks even? X _ 5/7 DED

Delpet- depend on ﬂjg 3Dom+§>>< @K

Hu Inpuck “SX -
(ot 300D00 + SY- U 3006127)73-555
Poct  eox =y~ Sioe <
Sell GuS< Shoeats break wen
x—2y+32=9 (1,-1, 2
y+3z=5
z=2

X’QS :3 \(j[:’f

X—Q(—/) =

X4+ = 3
-3 -
X =

Example 8 An airplane flying into a head wind travels the 2000 mile flying distance
between Chicopee, Massachusetts and Salt Lake City, Utah in 4 hours and 24 minutes.
On the retum flight, the same distance is traveled In 4 hours. Find the airspeed of the
plane and the speed of the wind, assuming that both remain constant. 0 o
[, Speect plass 2 47573

r,= M)l A Spcw( -
D=1t
(F 1) rditod. 2000 )

<(| Jrrl\"’ faul) Wind ;ZQQD =(q *&B@(\ %32)005@’ )%552
500 = Vl - lf /W . ;%@r
r|<({“/>;<500>n 5@@_: !
I, -lr, =000 ] j[ (/“‘;‘1
I +115,=5500 f14-
531 0500 a
=E 93

example 9
The demand and supply functions for a new type of personal digital assistant are
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7-2 7-3 MATRICES how to solve and inverses

Matrix: A rectangular array of real numbers Plural is matrices

Order: A matrix having m rows and n columns is said to be of order mxn
Square Matrices: m=n

Equal Matrices: Have the EXACT same ORDER and all elements are equal

5 0 -1 4 [5]
3 -1 6 7 -3 2 o
X
[x2 9 =2 0 -8
AX3R 3%\
Important Vocabulary Define each term or concept.

Scalars Real numbers used in operations with matrices.

Scalar multiple If 4 = [a;] is an m x n matrix and ¢ is a scalar, the scalar multiple of
A by ¢ is the m x n matrix given by c4 = [cay].
Zero matrix A matrix consisting entirely of zeros.

Matrix multiplication If 4 = [a;] is anm » n matrix and B = [by] is an n = p matrix, E \S

the product 4B is an m x p matrix 4B = [cy] where ¢z = a;by; + apby; + apby + .. .+
inbry.

Identity matrix of order n The » x n matrix that consists of 1's on its main diagonal
and (s elsewhere.

iy
0,2\

Let A, B, and € be m = n matrices and let ¢ and  be scalars.
7 5 _1 4 Give an example of each of the following properties of matrix
Example 1: Let 4 =|: 3 ]j| and [ 5 5]_ addition and scalar multiplication:
Find (a) 4 + B and (b) - 2B 1) Commutative Property of Matrix Addition: A+B=B+4
2) Associative Property of Matrix Addition: A+{B+O)=(d+B)+C
- 2 & 3) Associative Property of Scalar Multiplication: (ed)d = e(dA)

E 51 XJ %l - (Y 4) Scalar Identity: 14=4
DE 5) Distributive Property (two forms): (A+B)=cA+cB
Zx& z 2 . S [ [& [&

(c+d)d=ecd+dd

L _Ll. \L{ If 4 is an m = n matrix and O is the m x n zero matrix consisting
X | .
entirely of zeros, then 4 + 0= A

The additive identity for the set of all tri thi

© additive identity for the set of all i > 1 matrices 1s the m x 1 Example 2: If4isa3 x 5 matrix and B is a 6 x 3 matrix, find
matrix O (the zero matrix) the order, if possible, of the product (a) 4B, and

Lo 2 D-K o

III. Ma n (Pages 542-544) 1 [ 1
When multiplying an m x n matrix 4 by an n » p matrix B, to % D 2 |
obtain the entry in the ith row and jth column of 4B, . .. & )( KR ;( X
multiply the entries in the ith row of 4 by the corresponding n ¥ p :m X P

entries in the jth column of B and then add the results.

R>bx3
Example 3: Find the product A8, if m XK CL) BSAXS BB ‘PXB

A=[§ —é _ﬂ and 3=l—g} ﬁ R =Mx P (o)«@xg 35+ (X3
; B =

23 bxs  Notfossid

JAE 2@\ f}:x\ 3 41r1 n
A

5 %[I&; -

6 2 0} "
— b+ ¢ +0
3 -1 2 = _ 4
1 4 6| 24-24-L

— o (+&t18
SalIE SR,
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College Algebra Lesson 7-3 inverse of a square matrix

\

\
PO kD

Important Vocabulary Define each term or concept.

nawe M X
Inverse of a matrix Let 4 be an # x n matrix and let /, be the n x n identity matrix. 1f
there exists a matrix 4™ such that 447 = I,= A4 then A7 is called the inverse of 4.

identity matrices

< W

Lo 1 0 0 1 0 0 O

{0 J 01 0 01 0 O

AX2 0 0 1 00 10

) 3x3 0 0 0 1

Gf\ (o - dxd -

) O
gnﬁmo;am/{//um
Example 1 show that B is an inverse of A  d b
A_—lzB:1 o b | det det
_det det |
5 C
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College Algebra Solving systems of equations USING matrices

x—4y+3z=5 0.02x-0.05y =-0.38
—x+3y—z——3 0.03x+0.04y =1.04

2x +Dj —4z =

13 %
Sk

x—2y+3z= 9 ]X] @1
—x+3y =-4 ; S st
2x—5y+5z=17 i S |
p\f &
-

APPLI)}S&'IONS” £Q_j\ R

gxta ple 8 lesson 6.3

find a quadratic equation

—ax2xbx+C

whose graph passes through the points
3=al) +blD+e )
[=al)? + (1) +C,[ }[@l [ l a>\‘j iiji((:i
b=a(2) +b(2) +¢ 4 1 | ) i
la-\b+c=3 Di-re0
&+l +C = | Zﬁj
do+do+C = m
pt
Example 9 6.3% % x

An inheritance of $12,000 was invested among three funds: a money-market that paid 5% annually, a
mutual fund that paid 12% annually, and a municipal bond that paid 6% annually. The amount invested in
the mutual funds was $4000 more than the amount invested in The municipal bonds. The total interest
earned dumng the flrsf ear was 1120. How much was invested in EACH type of fund?

’Mw/;\(? fund /2 "Z: it {(,tzoe-z o ﬁ fom+ Z
Z Musiciptd bond &7 OX*\%—% 400D

X#\\,)*z-(zooo ol X ) 1/2'02?

=40+ 2 050\ 9 \7 | oy

»06X+ Y+ .Boz2 =120 ;
mml%",OWﬂMWLﬂf ;

aw W“ldp«jbmo] ' dt




Chapter 6 Notes.notebook December 08, 2015

College Algebra Lesson 6-5 Systems of inequalities

Important Vocabulary Define each term or concept.

Optimization A process in which the minimum or maximum of a quantity is sought.
Linear programming An optimization strategy.

Objective function Gives the quantity that is to be maximized or minimized.
Constraints A system of linear inequalities that determines the region of feasible

solutions.
Feasible solutions All points in a region satisfying each of the constraints.

L Linear Programming: A Graphical Approach
(Pages 501-504)

If a linear programiming problem has a solution. it must occur . . .
at a vertex of the sef of feasible solutions
If there is more than one solution to a linear programming

problem. at least one of them . . . must occur at a vertex

In either case. the value of the objective functionis _ unique .

List the steps for solving a linear programming problem:

1. Sketch the region corresponding to the system of constraints
The points inside or on the boundary of the region are the
feasible solutions.

2. Find the vertices of the region.

3. Test the objective function at each of the vertices and select
the values of the variables that optimize the objective function.
For a bounded region both a minimum and a maximum value
will exist. For an unbounded region. if an optimal solution exists.
it will occur at a vertex.

Three equations for lines

. int sl
Slope intercept form Standard form E;BKSBEBeEfZ:EEN

y=mx+b _
O Ax+B{J4—C'9<’L{5;,2 Y=y, =m(x—x)

—>m= 3 [4ID> (D/S m = slope s
cover up method —| (01) U425 (x43

There are 3 Types of lines tT 3%
OBLIQUE VERTICA “\~_-¢ HORIZONTALW"—L2

- MXb %ﬁe =9 [zl xn—l‘&/ -0
v

m = slope
b=y—int(0,b)

)(ngfc m

0.

Another way to graph ‘ﬁ&f\g’/m&
y=a’+c o y=d +bx+e

1.Find the vertex (;—b, plugnchug]
a

AR T TERY Ve

2.Find the v-?rﬁercem Seli<t Al $6ive oy plug in1for x and find a point that way
Qt-u-
00 Ta J- 20 i
A1 % 2

Parabolas are Svllllly ric o if you know the vertex and one point you can graph
another point graph those 3 points and draw your parabola

4. Find the axis of symmetry and draw thatin
b XY=

xX=—
2a

Yzaley e
(24)
NREE

ADLOKH
QQ,UQX)
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Example 1,2,3
Sketch the graph

yzxi-l (O/ ~D
. y=x*
-2
By
ol
i

Systems of inequalities

SOLUTION SET:The region that is common to every graph in the system

Example 4 sketch the graph (and Labeit e vertices) of th%solution set
*

x—y<2e
x>-2e
y<3 =

example 5
¥ -y<l1

-x+y<1

Example 7 an unbounded set

0X+ £)20D
L L 29 £X
_2)( Y

° < 4,00+33

December 08, 2015



Chapter 6 Notes.notebook December 08, 2015

1)




Chapter 6 Notes.notebook

107. Make a Decision  The table shows the camnings per share v Tor 1l
d-Marr 5n '

Wal-Mart from 1988 wo 2003, (Dara Source: Wal-Marr Swoves, Ine.)
()

Earnings per

1988 [

Srre, ¥

December 08, 2015

Use a graphing wiility 1o plot the data, Let f represent the year, with
i = Hoorresponding w 1985, Describe the rend in the data.

Use the technique demonstrated in Exercises 67-70in Section 6.3
o sel up a svstem of equations for the data, Let frepresent the year.
with r = 8 corresponding to 1988,

Use a graphing utility to graph the least squares regression parabo-
la from part (b) and the original data in the same viewing window.
How well does the model fit the data? Explain your reasoning.
Use the regression Teature of a graphing utility o find a quadratic
mdel for the data. How does the model given by the graphing util-
ity compare with the model you found in part (hy?

Walue Line projected that the carnings per share for Wal-Man in
2004 and 2005 would be 5240 and $2.75, mespectively, Compare
Walue Line’s projections For 2004 and 2005 with the camings per
share predicted by the model from part (h) Do Valoe Line's esti-
mates agree with the model?

Do you think a different type of model be a better fit for the data?
If 00, use the regression feature of a graphing utility to find another
madel Tor the data and predict the eamings per share for Wal-Man
in 2004 and 2005, Hoe do these predictions compare with those
determined by Value Ling”

—t'— % B (5% R (e)
Q) 1989 0.24
(D 191} 0.29
[ 11991 0.35 {d)
[ 1992 0.44
\3 1993 0.51
141094 | 0.59 (©)
| B1v4s (.60
[broag 67
(7 1997 078
J’glwx 0.99
9 1009 1.28 )
PoR000 1.40 ()
7 | 2001 1.50)
003 203
L1 Lz L= 2
| [ 10 | —
] .24
in .28
11 2k
1z 4y +
1z | A
1y .8 srtt
LE':1:|=. 19 ..................

HuadReg

o =g+t

i a=.dd8881 22879
+* b=-. 13293939482
+ C=. BEH95SE25592
Ri=,9226944038

ot v bty C

1 ale)rh gy
00=0(15)+h 1S4 ¢
< 03=A(33¥ +b-a34C,

bta x84 (= g

Q&SOLHSkHQ =L

S&QO\*QSb%-C = &O%

oY & | o NE
A : 51: b
S«Qﬁgz, C 2,03

©

@):,aozt%m@t + 683

10
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(WETNC NS [Jall > Fitting Models to Data

December 08, 2015

Many of the models in this book were created with a statistical method called
least squares regression analysis. This procedure can be performed easily with a
computer or graphing utility.

Example »

Fitting a Line to Data

o

The numbers of morning and evening newspapers published in the United States
from 1993 through 2000 are shown in the table. Use the data to predict the
numbers of moming and evening newspapers that will be published in 2005, In
(Source: Editor and Publisher Company)

the table, f = 3 represents 1993.

Year, ¢ 3 1 5 & 7 8 9 10
Moming | 623 | 635 | 656 | 686 | 705 | 721 | 736 | 766
Evening | 954 | 935 | 891 | 846 | 816 | 781 | 760 | 727

Chapter Project Investigations

1. Use the models from the example to estimate the year in which the
number of moming papers published was equal to the number of

evening papers published.

2. The total numbers (in millions) of all moming newspapers sold each day

in the United States from 1993 to 2000 are shown in the table at the left.
Find a linear model that represents this data. Use your model to predict
the number of moming papers that will be sold each day in 2005.

3. From 1993 through 2000, both the number of morning newspapers

published and the total number of papers sold increased. Did the average

circulation per moming paper (number sold + number published)
increase or decrease? Explain.

11
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Xhactora ﬂmadwﬁ ¢ (buld oaur howse)
¥ Runow 1 /% o

X 4 Verheal

* SDIWS%W vh 2 equatims = Mot do oM by Substrtction.
ms thy 3Lgucchomy
& Opaph o Crele (X~ h)2+( /a) /9(% D&Ma’ radiuo=r

*WM &W%W{ummw % o0+ fovgek s e

chimg i W@Wm&)

Trabolp > digu2

=l ek
L{X/WX("YM
(h k) vanex.

FPouent Fmdv "

MHAR+Y =D

@m(my @28k 0

X~~J. x=-4

T (X+4>+l(x+4\ =D
- ‘_4 \%MMX* D=0

}%M

ngm +/% 5%

/09,4 +leg, u‘
<+ Jo

R+ \2 (%Zx

December 08, 2015
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824 Practice Test Solutions

Chapter P Practice Test Solutions

L1z -0_42-20_2_, o, X_Z_X Yy 2.2 _W-Z

" 15 — |4 5-4 11 "z y zy vy z yz

3 x-7 <4 4. 10(—5)® = 10(—125) = —1250
1 1 8 1

(=43 (—2x 5 —x| = (=) (=) = |3t (Bl = D1 = —

5 (Fa (2 )(16X> =4 )(16>X 160 T 2

6. 0.0000412 = 4.12 x 105 7. 1253 = (¥125)° = (52 = 25

6 6 3 6V3
8. Y/6IXy — 4/16 - BAYPy — 2924/ BKy 9.?=ﬁ-£3=7f=\/§

10. 3./80 — 7./500 = 3(4./5) — 7(10./5) = 125 — 70/5 = —58/5
1. B =9 +2x—1) -3 +5x+4)=8x*—-—3 -9 —-3x—-5
2. X—=3)R+X—7=xX+XR—-7X—3—-3X+21=x3—-2x% - 10x + 21

Bx=2 = yP=Kx-22=2x—2) +y
=X —AX+4-2y+Ay+y =x2+y -2y —4x+ 4y +4

14.16x* — 1= (4 + DR — 1) = @+ 1)(2x + D(2x — 1)

15.6x2 + 5x — 4 = (2x — 1)(3x + 4) 16. X3 —64=x— 4= (X — 4 + 4x + 16)
17 _§+ X =3 +2+x_ -2-6_ 20¢+3)
X X+2 X(@ + 2) X0 + 2) X2 + 2)
,3 2,9 ,3 2
18 X2 X8 X2, X =— %X _x+03
ax X2 X  (X+3JP(x—3) 4(x+ 3)
1_} x—1 x—1 x—1
— — — — 2
19 X _ X _ X _ X _X 1 x 1: (x 1),x¢1
1 1 X -1 X -1 X
1- 1- 1-
1-(1/% (x — 1)/x x—1 x-1

0 d=VB-(IP+ (=1- 77 —3+5 7+ (—1)
©O—2 >
- V@ (9
- Jed+ 64 =13
= /128
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Chapter 1  Practice Test Solutions

1. 3x—5 =15 2y=J9—-x
Line Domain: (—oo, 9]

x-intercept: (5, 0) x-intercept: (9, 0)

y-intercept: (0, —3) y-intercept: (0, 3)

3. 5x+4=Tx—8 4, X-o5=X41 X+l _2
3 5 6x—7 5
4+ 8=T— X X 53x + 1) =2(6x — 7)
12 = 2 15(5 - 5) = 15(g + 1)
15x+5=12x — 14
=6 — 75 =
X 5 — 75 = 3x + 15 3 = —19
2x = 90 B _Q
x = 45 3
6. (Xx—=3)2+4=(x+ 1)7? 7. A= 1(a + b)h 8. Percent = 301 0.07 = 7%
2 4300
2—Bx+9+4=x2+2x+1
o X 2A = ah + bh
-8 =—-12 A — bh = ah
=:—§ 2A—bh _
h
L3
2
9. Let x = number of quarters. 10. Let x = amountin 9%%fund.
Then 53 — x = number of nickels. Then 15,000 — x = amount in 11% fund.
25x + 5(53 — x) = 605 0.095x + 0.11(15,000 — x) = 1582.50
20x + 265 = 605 —0.015x + 1650 = 1582.50
20x = 340 —0.015x = —67.5
x = 17 quarters X = $4500 at 93%
53 — x = 36 nickels 15,000 — x = $10,500 at 11%
11. 28+5x— 32 =0 12. (x — 22 =24 13. ¥ —4x—9=0
4-x7+3x =0 X—2==/24 X —4x+2=9+ 22
4-x=00 x=4 XxX—2=+2/6 (x—22=13
7+3x=00 x=—1% x=2+2/6 x—2=x./13

X=2+ 13





826 Practice Test Solutions

14. 2 +5x—-1=0
a=1b=5-c¢=-1
-5+ V(5% - 41)(-1

X= 2(1)
-5+ ./25+4
B 2
-5+ /29
2
16. 60,000 = xy
~ 60,000
X
2X + 2y = 1100
SRPLL
X + 760')(()00 = 550

X2 + 60,000 = 550x
x2 — 550x + 60,000 = 0
(x — 150)(x — 400) = 0
x =150 or x = 400
y = 400 y = 150

Length: 400 feet; width: 150 feet

17. X(x + 2) = 624
X2+ 2x—624=0
(x—24)(x+26) =0

X =24 or x= —26, (extraneous solution)

X+2=26
The integers are 24 and 26.

19. 36 —x=4
6 —x=064

—Xx =58
x = —58

15. 32— 2x+4=0
a=3b=-2c¢c=4

o —(22 = V(=2 434

23)
2+ /A

18. x¥ - 10+ 24x =0
X(x2 —10x+ 24) =0
X(x—4)(x—-6)=0
X=0 X=4 X=6

20. (@ — 8)¥5 = 4

X2 — 8= +4572

X2—-8=32 or x2-8=-32
X2 = 40 X2=-24

X = +40

X==x-24

x = +2./10 X = +2./6i
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22. 4 —3x > 16
—3x > 12

21. xX*—x2—-12=0
-4 +3 =0
xX2=4 or 2= -3 X< —4

X = +/3i

X2 =2

24. <2

Xx—3
X+ 1
-2<0
x—3 <
X+1-—2kx-—23)
X—3
7—X
Xx—3

<0

<0

Critical numbers; x = 7and x = 3

Test intervals: (—o0, 3), (3, 7), (7, o0)

7 — X
. ?
Test:Is) — 5 < 07

Solution intervals. (—oo, 3) U (7, o0)

Chapter 2  Practice Test Solutions

1lm, = gthrough 4,1

3
y-1=5x-4

- 1=>x-6
y X

3
= x-5
y =X

X—3
2

23. <5

X
-5«< <5

—10<x—-3<10
—-7<x< 13

25 [3x— 4| =9
X—4< -9 or 3x—4=9

X< -5 3x =13

X< —— Xz =

3 3

2.y=-x—3

4. (5,32) and (9, 44)

M-32_12_,
9-5 4

y—32=3(x—5)
y—32=3x—-15

y=3x+17
When x = 20,y = 3(20) + 17
y = $77.
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5 f(x—3) =(x—32-2x-3 +1 0 6. fe)=12-11=1
=x2-6XxX+9-2x+6+1 f(x)—f(3):(4x—11)—1
=x2—8x+ 16 x—3 x—3

44— 12
T x-3
4 —
:u:4,x¢3
x—3
7. f(x) = V36 — = /(6 + X6 — X 8 (@ 6x—5+4=0
in: [— 6x + 4
Domain: 6, 6] y = X isafunction of x.
Range: [0, 6], because
2 2
(6 + x)(6 — x) = 0onthisinterval 0) x* +y* =9
y = £/9 — %% isnot afunction of x.
© y¥=x2+6

y = Ix% + 6isafunction of x.

9. Parabola y 10. Intercepts: (0, 3), (—3,0)
Vertex: (0, —5) x| —-4|-3|-2|-1|0|1|2
Intercepts:
(0’_5)’&\/5—’0) y|1 0 1 2 314|5
y-axis symmetry Y
44
N4
2+
1+
-6 -5 -4 -3 -2 -1 "
-1+
ol
11'x0123 X|—-1|-2]-3
yl1]3|5|7 yl2 |6 |12
12. @ f(x+ 2 (b) —f(x) + 2
Horizontal shift two units to the left Reflection in the x-axis
v and a vertical shift two
units upward

-5 -4 -3 -2 -1 1
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13. 3@ (@ - HX =g —f(x
=2 -5 —-3x+7)
=2 -3 - 12

14. f(g(x) = f(2x + 3)
=(2x+3P2—-2(2x+3) + 16
=42+ 12x+ 9 - 4x — 6 + 16

= 4x% + 8x + 19

16. (@ f(x) = |x — 6| does y
not have an inverse.
Its graph does not pass
the Horizontal Line Test.

(b) f(x) =ax+ b,a#0
does have an inverse.

y=ax+b

x=ay+b
Xx—Db
=y

(©) f(x) = xX* — 19 does have an inverse.
y=x3-19
x=y>*—19
X+ 19 =3
Ix+19=y
f~1(x) = Ix + 19

18. False. The slopes of 3 and % are not negative reciprocals.

19. True. Lety = (fog)(x). Thenx = (f - g)~(y). Also,
(fe-gx =y
fla) =y
g = f=X(y)
x =g f"Xy)
x= (g~ =f(y)
Since x = x, we have (f - @)~ (y) = (g7 - f~I)(y).

(b)

15.

17.

(fg)(x) = f()g(x)
= (3x + 7)(22 - )

=6x3+ 14x2 — 15x — 35

fx) =x+7
y=x3+7
x=y+7
XxX—7=y°
Ix=T=y
f=ix) = Ix -7

f(x) = ;,O<xs3,y20

and it must pass the Horizontal Line Test to have an
inverse.

20. True. It must pass the Vertical Line Test to be a function
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Chapter 3  Practice Test Solutions

1. x-intercepts: (1, 0), (5, 0)
y-intercept: (0, 5)
Vertex: (3, —4)

3. Vertex (1, 7) opening downward through (2, 5)

y=a(x — 1)2 + 7 Standard form

5=al2-12+7

5=a+7
a= -2
y=-2x—-12+7

= -2 -2x+1+7

-2 +4x+5

5. Leading coefficient: —3

Degree: 5 (odd)
Falls to the right.
Rises to the left.

7. f(X) = x(x — 3)(x + 2)
=X —-x—6)

=x3 — x2 — 6x

8. f(x) = x® — 12x
Intercepts: (0,0), (+2./3,0)

Rises to theright.

-2

Falls to the left.

16

—-11

—16

y

2.a=001,b=-9

—b__%
2a ~ 2(0.01)

= 4500 units

4, y = xa(x — 2)(3x — 4) where aiisany real
nonzero number.

y==+(3x2 - 10x + 8)

6. 0= x5 — 5 + 4x
=x(x*—52+4)
=x(2 - 1)(x2 - 4)
X+ Dx— Dx+ 2)(x - 2)

=X
X=0,x==x1x==2

9. 3E 4+ 9 + 20x+ 62
Xx—3)34+ 03— 7+ 2x— 10
33Xt — 9x®
e — TP
e — 27x2
20x2 +  2x
20x% — 60x
62x — 10
62x — 186
176

3xt— 72+ 2x — 10
x—3

=33+ 92+ 20x + 6 +

176
x—3






10.

12.

14.

15.

Possible rational zeros: +1, +3, +9

3|1 1 -8 -9 -9
3 12 12 9

1 4 4 3 0
0=(x—3)(C+ 4x2 + 4x + 3)

Possible rational zeros of X3 + 4x2 + 4x + 3; +1,+3

-3 |1 4 4 3
-3 -3 -3

1 1 1 0
0=XX—-3x+3IX+x+1)
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X— 2 11. -5 3 13 0 0 12 -1
X2+2X—1)X3+0X2+0X—11 -15 10 -50 250 —1310
X3+ 232 — X 3 -2 10 -50 262 -—1311
—2¢+ x- 11 36 + 13¢ + 12x — 1
— _ 3 2 __
o —ax 4+ 2 & 3¢ — 23 + 10x
5x — 13
1311
X3 — 11 5x — 13 50x + 262 —
R X+ 5
¥+ 2x—1 ¥+ 2x—1
-6 |7 40 —-12 15 13. 0=x3—19x — 30
-4 12 0 . . _
Possible rational zeros. +1, +2, +3, +5, +6, +10, +15, +30
[ 0 1 -2]1 0 -19 -30
f(—6) =15 -2 4 30
1 -2 -15 0
0=(x+ 2)(x2—2x — 15)
0=(x+ 2)(x+ 3)(x—5)
Zeros. X = —2,x= —-3,x=5
0=x*+x3—-8x¥—-9x—9

) -1+ J/3i
Use the Quadratic Formula. The zerosof X2 + x + 1 arex = —
1 /3. 1 V3
Ze0s X =3,X=—3,X=——+ —i,X=—=— —
eros. x , X , X > > i, X > > i
Theread zerosarex = 3and x = —3.
0=6x3—5+4x— 15 16. 0= — @ + 9x — %
Possible rational zeros; 0 =3x®— 20x2 + 27x — 10
+1, +3, £5, +15, i%, i%, i%, i%, i%, % % % > 5 10

Possible rational zeros: +1, +2, +5, +10, +3, 5, +3, +5
13 -20 27 -10
3 17 10
3 —-17 10 0

0= (x— 13— 17x + 10)
0=(xx—-13Bx—2)(x—05)

Zeros x=1,Xx=5x=5
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17. Possible rational zeros: +1,+2, +5,+10 18. f(x) = (x—2)[x — B+ i)][x — (3—1)]
1‘1 1 3 5 -10 =(x—=2[x—3) —illx—3) +1i]
Ltz 5 B = (= 2[lx ~ 32 ~ (]

1 2 5 10 0
—2‘1 2 5 10

= (x — 2)[x?2 — 6x + 10]

— v3 _ ay? _
5 0 -10 X3 —8x%+22x— 20

1 0 5 0
f(x) = (x — DX + 2)(x2 + 5)
= (x — D(x + 2)(x + /5i)(x — /5i)

2

19.3 | 1 4 9 36 20. z=—=
3 12i—-9 -36 vy
1 4+3 12i 0
Thus, f(3i) = 0.
Chapter 4  Practice Test Solutions
1. Vertical asymptote: x =0 2. Vertical asymptote: x = 0

. 1 Slant asymptote: y = 3x
Horizontal asymptote: y = > aymp y

2
x-intercepts: (iﬁ 0)

x-intercept: (1, 0)

y y

—T > X
3 2 - [L 2 3
-1+
24
3. y = 8isahorizontal asymptote since the degree 4, x = lisavertical asymptote.
of the numerator equals the degree of the denominator. 2 — o+ 7 9
There are no vertical asymptotes. XX 24—
x—1 x—1
soy = 4x + 2 isasdant asymptote.
X—5 1
5. f(x) = = —— v 6. (x—02=4(5)(y—-0
R (x = 02 = 45)y - 0
T Vertex: (0,0
Vertical asymptote: x = 5 4t ertec (0,0
F : (0,5
Horizontal asymptote: y = 0 27 ocus: (0, 5)
e s b Directrix: y = —5

1 2
y-intercept: (0, —g) 27
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7.

9.

11.

13.

15.

(y =02 =47)((x—0)
y? = 28X

Center: (0, 0)
c=42b=60 b=3
a=J16+9=5

X2 2
2 ¥

=1
25 9

Center: (0, 0)

16x2 — 96x + 9y2 + 36y = —36

16(x2 — 6x + 9) + 9(y* + 4y + 4)
16(x — 3)% + 9(y + 2)?

(x — 3)? N (y + 272
9 16

a=4b=3c=J/16-9= /7
Center: (3, —2)
Foci: (3, -2+ /7)

—36 + 144 + 36
144

1

Vertices: (3, -2 + 4) OR (3,2) and (3, —6)

x+32 (- 17 _

1/4 1/9 1
1 1 1 1
a=,b=2c= 7+7:@
2 3 4 9 6
Center: (—3,1)

N =

Vertices: (— 3+

Foci: <—3 + % 1)

1/3

SEIRSPES

Asymptotes; y = +———(x+ 3) + 1= ig(x +3)+1

1/2

8.

10.

12.

14.

16.

a=12b=5h=k=0,
c= 144 — 25 = /119
Center: (0,0)

Foci: (+./119,0)
Vertices: (+12, 0)

a=12b=13,c= /144 + 169 = /313
Center: (0,0)

Foci: (0, +./313)

Vertices: (0, +12)

Asymptotes: —+1—2x
Symp y= *13
p=4
(x—62=44y+1)
(x—6)2=16(y + 1)

Center: (3, 1)
a=42b=20 b=1
x—3?% (-1 _

+
16 1 !
Center: (3,0)
a=4c=7b= /49 - 16= /33
V=3
16 33
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1 x¥/5=8
x=8/3=(38)°=25=3

t t t
-3 2 -1 1 2 3

5 (3 A= P(l + %)t

0.04)\12®
A= 5000(1 - f) ~ $5636.36

) A= P<1 + %)m

0.04)\43
A= 5000(1 + T) ~ $5634.13

(© A=Pet
A = 5000e°() ~ $5637.48

1

7. x—4=1log, —

9264
1
2x—4:7
64
2x74:276
X—4=—-6
X=-2

_ 1
2. X 12@

3)(*1:3*4
X—1=-4
Xx= -3
4, gx) =e+1
X -2 | -1 |01 2

gx) | 114 | 137 | 2| 3.72 | 839

y

5

4

34
——/2

3 2 - 1 2 3

Ll
1
6. T2=
49
1
log, - = —2
%97 29

2
8. In<X Zﬂ) =InxJ/y—Inz

=Inx+In/y—Inz

=2Inx+%|ny74lnz

1 X528
- = = Inx® — = In[Z=
9. 5Inx 2Iny+6|nz InX® — InJy + Inz In<\[y>,z>0

_log28
10. logy 28 = log9 15166

11. log N = 0.6646

N = 100664 ~ 4.62
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2. 7 13. Domain: 14. Y
? X2—-9>0 87 |
2+ I
1 / x+3)(x—-3)>0 N : /
I
T2 s 4 X< —-3orx>3 153456x
-1 1+ !
2+ J
-2 ol
Inx In x
15. False.— # In(x — y) since — = log, X. 16. 53 = 41
Iny =) Iny %
In41
x=logs4l = —— =~ 2.3074
%= Ins

17. x — X2 = logy 3

—x2 1
5% =%
5)(7)(2:5—2
X—=x2= -2
0=x>—-x—2

0=x+1Dx-2

X=—-1lorx=2

19. y = ae™
7=a@0d a=7

3=7eP90 %=e5bi] In<§>=5bD b=

Thus, y = 7e 0169,

Chapter 6

1L (x+y=1
X—y=15 0 y=3x—-15
X+ (3x—15 =1

4x = 16
X=4
y=-3

Solution: (4, —3)

18. log, x + log,(x — 3) = 2
log[x(x — 3)] = 2

X(x —3) =22

X —3x=4

¥ —-—3—-4=0
x+Dx—4 =0

X=4

X = —1 (extraneous)

X = 4 istheonly solution.

20. A = Pet
12,000 = 6000295t
M 2 — e0.0G[
5 0.06t = In2
—0.1695 2
'~ 006
t = 11.552 years

Practice Test Solutions

2.{x—3y=—3 O x=3y-3
XX +6y= 5
By -3 +6y=5
9? - 18y +9+6y=5

92— 12y +4=0
By—-22=0
y=3

x=-1

Solution: (— 1 %)
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3.

X+ y+ z=
2X— y+3z=

600 z=6-Xx—-Yy
00 2Xx—y+36—-—x—Yy) =

00

—Xx—4y=-18 J

X =18 — 4y

5x+2y— z=-3 0 5x+2y—(6-x—-y =-30 6x+3y= 3

6(18 — 4y) + 3y = 3
—21y = —105
y=5
X=18 -4y = -2
z=6—-—x—-y=3
Solution: (—2, 5, 3)

x+y=110 O y=110-x
xy = 2800
x(110 — x) = 2800
0 = x2 — 110x + 2800
0 = (x — 40)(x — 70)
X =70
y =40

x =40 or
y=170

Solution: The two numbers are 40 and 70.

2X+ 15y = 4 [0 2x+ 15y = 4
Xx— 3y=230 5—15y= 115
7X = 119
x= 17
_X—=23 _
Solution: (17, —2)
04x + 05y = 0112 O 0.28x + 0.35y = 0.0784
0.3x — 0.7y = —0.131 [0 0.15x — 0.35y = —0.0655
0.43x = 0.0129
0.0129
=—=0.03
0.43
0.112 — 0.4x
=——=020
0.5

Solution: (0.03, 0.20)

5.

170 — 2x
y:?:%—x

2Xx+2y=170 O
xy = 1500
X(85 — x) = 1500
0 = x2 — 85x + 1500
0 = (x — 25)(x — 60)
x=25 o x=60
y = 60
Dimensions: 60 ft x 25 ft

y=25

X+ y=210 19 + 19y = 38
38x— 19y =7 [ 38— 19y = 7
57x =45
45 15
X=—=—
57 19
_, .38 15_23
y 19 19 19
. (15 23
Solution: (19, 19)

Let x = amount in 11% fund and
y = amount in 13% fund.

X+y=17000 O y= 17000 — X
0.11x + 0.13y = 2080
0.11x + 0.13(17,000 — x) = 2080
—0.02x = —130
X = $6500 at 11%
y = $10,500 at 13%
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10. (4,3),(1,1),(-1,-2),(-2,-1)

Use a calculator.

11 1
y=ax+b=y3x—7

11. [ x+ y = =2
xX—- y+ z= 11
4y —3z=-20
X+ y = =2
-3y+ z= 15 —2Eq.1 + Eq.2
4y —3z=-20
X+ oy = -2
y—2z= -5 Eq.3 + Eq.2
v —3z=-20
X+ y = =2
y—2z= -5
52= 0 —4Eq.2 + Eq.3
X+ y = =2
y—2z= -5
z= 0
y— 20= -50 y=-5
Xx+ (-5 = —-20 x= 3

Solution: (3, —5, 0)

13. y = ax? + bx + ¢ passesthrough (0, —1), (1, 4), and (2, 13).

At(0,—-1): —1=a(02+b0)+c O c=-1

At(1,4): 4=al2+bl) -1 O 5= a+ bO
At(2,13): 13=a22+b(2) —1 0O 14= 4a+2b O

Thus, the equation of the parabolaisy = 2x2 + 3x — 1.

14 10x — 17 _ 10x — 17 _ A n B
"X—-7x—-8 (x+1)(x—8 x+1 x-—8

10x — 17 = A(x — 8) + B(x + 1)
Letx=—-1. —=27=—-9A [ A=3
Letx=8 63=9B [1 B=7

10x — 17 _ 3 n 7
XX —7x—8 x+1 x-—38

8 —2Eql+ Eq.2
(= y-k= 3 e

& —iEq2
Leta=1z

Then y=%a+%,and

2(7 8 1. _ 5

x+5fa+8 -5a=3

x+ga=1¢
x=—ga+ 3.

Solution: (—2a + 2 Za + & a), where ais any real number.

5= a+b
—7=-2a—-b
—-2= -a
a= 2
b= 3

15 X¥+4  x+4 _A_ B Cx+D
TXAEX X+ o x X x+1

X2+ 4=Ax(x?+1) + B(x?2 + 1) + (Cx + D)x?
= A + AX + Bx? + B + Cx® + Dx?
=A+0Ox*+ (B+DX*+Ax+B

Equate the coefficients of like terms:

0=A+C
1=B+D
0=A
4=B

Thus, A=0,B=4,C=0,D= -3
X2+ 4 4 3

X+ e X+l
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16. > +y?> =29 y 17. (x+y<6
X=2 y
y=0 ol
x ™
4<\ (2 4)
2l
2,0 (6,0)
4 8\ 8 g
18. Line through (0, 0) and (0, 7): 19. Vertices: (0, 0), (0, 7), (6, 0), (3,5)
x=0 z = 30x + 26y y
Line through (0, 0) and (2, 3): At(0,0):z=0 10Y
_3 _ — sz =
y=3xor3x—2y=0 y At(0,7):z= 182 0.7 o5
Line through (0, 7) and (2, 3): At (6,0):z= 180 .
y=—-22+702X+y=7 At (3,5):z= 220 2(0‘0) 60
Xx=0 The optimal value of z > 4 N+ 0
Inequalities; {3x — 2y < 0 occurs a (3, 5) and is 220.
X+ y<s7

20. X+y2<4
x—22+y2=z4

Chapter 7  Practice Test Solutions

1 1 -2 4 2. (3x+5/= 3
' 3 -5 9] ' Y=
X— y=—11
1 -2 4] i §
“3R, +R, ~ |0 1 -3 8 5+ 3
2 -1 : —11]
2R,+R - [1 0 -2 i ]
0 1 -3 “R,+R-[1 6 : 14
2 —1 : —11]
16 i 14
—2R, + Ry |0 —13 : —39)
1 6 14]
R~ l0 1 3
—6R,+ R, [1 0 : —4]
o 1 : 3
Xx=—-4y=3

Solution: (—4, 3)
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3 [2x+3y=-3 4. | x +3z2= -5
x—2y= 8 X +y = 0
X+ y= 1 X+ty— z= 3
[2 3 —3] [1 0 3 ¢ -5
3 2 8 2 1 0o : 0
11 1 1] 13 1 -1 : 3
Ra— [1 1 1] 1 0 3 —5]
3 2 8 -2R, + R,— |0 1 -6 10
R — (2 3 -3 —-3R, + R;— |0 1-10 18
(1 1 1] 1 0 3 —5]
-3R+R,—» [0 -1 5 0 1 -6 10
—2R, + Ry~ |0 1 —5] -R,+ R;— |0 0 -4 8|
(1 1 1 (1 0o 3 -5
-R, - |0 1 -5 0 1 -6 10
0 1 -5 -3R; - |0 0 1 -2
-R,+R -1 0 6 -3R;+ R - [1 0 0 1
0 1 -5 6R; + R,— [0 1 0 -2
-R,+ Ry~ [0 0 0 10 0 1 -2
X=6y=-5 x=1y=-2,z= -2
Solution: (6, —5) Solution: (1, —2, —2)
1 6
5 [1 4 5] 0 —7 :[ (D) + 40 + (5)(—1) (1)(6)+(4)(—7)+(5)(2)]:[—4 —12]
2 0 -3 1 5 @) + (00 + (=3)(=1) (2)(6) + (O)(=7) + (=3)(2) 5 6
9 1 6 —2 '3 012 3 0 1 0
6. 3A— 5B =3 — 5 7. f(A) = -7 +
IR w=17 -1 e
[ 27 3] _ [30 —10] _[3 0] [3 0] _ [21 O} N [8 0]
|—12 24 15 25 | 7 1]17 1 49 7 0 8
[ -3 13] |9 O] B [21 O] N [8 O]
|—27 -1 1 28 1 49 7 0 8
[ —4 0]
-21 2
8. False since 9. 1 2 1 0]
13 5 0 1
(A + B)(A + 3B) = A(A + 3B) + B(A + 3B) 1 ) 1 0
. = AZ + 3AB + BA + 3B? ,3R1+R2% 10 —1 -3 1]
and, in general, AB # BA. -
2R, + R — [1 0 -5 2]
10 -1 -3 1
(1 0 -5 2]
R,— LO 1 3 -1
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Solutions

1 1 1 1 0
10. 3 6 5 0 1
|6 10 8 0 o
1 1 1 0
-3R,+R, -~ [0 3 2 :-3 1
-6R,+R;—~ [0 4 2 :-6 0
1 1 1 1 0
-R;+R,—~ [0 -1 0 3 1
0o 4 2 -6 0
R+R - [1 0 1 4 1
0 -1 o0 3 1
4R,+R;— [0 0 2 6 4
(1 o0 1 4 1
-R,— [0 1 0 -3 -1
3R, [0 0 1 3 2
“R;+R —~ |1 0 0 1 -1
0 1 o0 -3 -1
0 0 1 3 2
1 -1 3
Al=|-3 -1 1
3
3 2 -3
6 -1
12. =24— (-3 =27
i RN
1 3 -1
5 9 1 3
135 9 0 =-1. _|-5_ =
6 2 -5
14. Expand along Row 2.
é ‘11—2 3 1 2 3 1
s 5 _1 4 - "1 1+2s
> o & 1 2 8 1 2
=51+2(-29 = -7
6 4 3 0 6
o 5 1 4 g [> L4
15./0 0 2 7 3 =6
0o 0 9
0o 0 o0 9 2 o o o
0 0 0 o0 1
o 7 1
1 1 31
16. Area=§5 0 1 25(31)23
3 9 1

0 11.(a){x+2y=4
0 3 +5y=1
= 1 2
0] Az[a 5]
0
X P [ 5 —2]:[—5 2]
- 5-6-3 1 3 -1
0] _ _
-1 R I I
L y 3 —1jl1 11
) x=—-18,y=11
-1
-1 Solution: (—18, 11)
-3] (b){x+2y= 3
—17 X+ 5y =-2
1 . -5 2
-1 —
_g_ Agan, A [ 3 71].
17 X -5 2] 3 -19
= A1B = =
. [y] AB [ 3 —1][—2] [ 11}
_3 x=-19,y=11
2

Solution: (—19, 11)

—(—44) — 5(—6) = 74

4 3

5 1

0 1

g 2 7 3 9 2

ol = 6(5(0 9 2= 6(5)(2)‘0 1’ = 6(5)(2)(9) = 540
1 0o 0 1





Chapter 7 Practice Test Solutions 841
« 1 ‘4 —7‘
wl2 7 d-m-yes-0 g x-Sl _97
'_1 4 1_ 3 B ' ‘6 —7‘ 44
2 5
or equivaently,x —y+5=0
3 0 1
‘721.4 33.77‘ 0 1 3
459 19.85 12,769.747 1 -1 2/ 14
20. y= == ~ 0.1647 19. z = ==
0.y ‘721.4 —29.1‘ 77,515.530 0-164 %2= 0 1 1
459 105.6 0 1 4
1 -1 0
Chapter 8  Practice Test Solutions
2n n+3
La=——-_, =
&= o) 2. 8, = "5,
20) 2 1
a2V _2_1
33 6 3
L 22 4 1
24 24 6
h 23 _6 1
S 5 120 20
_24_8 _1

8476 T 720 00
29 10 1

7! 5040 504

emg 1111 1
"3 6 20 90’ 504

6
D@ -1)=1+3+5+7+9+11=236
i=1

La, =23 d=-2

a,=23+ (-2 =21
a, =21+ (-2 =19
a, =19+ (-2) =17
ag=17+ (-2) =15
Terms: 23, 21, 19, 17, 15

a, =1
a0 = 200
§ = g(al +a)
_ 200

S = =, (1 + 200) = 20,100

5 a=12,d=3,n=50
a,=a + (n—1d
ag = 12 + (50 — 1)3 = 159

7.a.=7,1r=2

a,=17(2) =14
a, = 7(2)2 = 28
a, = 7(2)* = 56

ag = 7(2)* = 112
Terms: 7, 14, 28, 56, 112





842 Practice Test Solutions

]
) 1024 \ 116,050
B 18<1 59,049) = eser L0879

9. (003" = ¥ (003" a = 1,r = 0.03
n=0 n

=1

a, 1 1 100

STT-r 1-008 ogr o7 0%
+
10. Fornzl,lzu.
2
k(k + 1
Assumethat S =1+2+3+4+ - - -+k:%.
kik + 1)

Then§,;,=1+2+3+4+ - -+k+(k+1= +k+1

_Kk+ D) 2k+ D)
2 2

_k+Dk+2
=

_ nin + 1)

Thus, by the principle of mathematical induction, 1 + 2 + 3+ 4+ - - - +n for al integersn = 1.

11. For n = 4, 4! > 24 Assumethat k! > 2k,
Then (k + 1)! = (k + (k) > (k + 1)2k > 2 - 2k = 2k+1,
Thus, by the extended principle of mathematical induction, n! > 2" for all integersn = 4.

13!

12 %= g

=715

13. (x + 3)° = x5 + 5x*3) + 10x3(3)2 + 10x3(3)3 + 5x(3)* + (3)°
= x5 + 15x* + 90x3 + 270x2 + 405x + 243

30!
14. ,CX'(2)5 = 25,3447 15. 0P = (39 _ 27 = 657720
16. 6! = 720 ways 17. P, = 1320
1 2 3 4 2 2
: +P@) +PA) =+ 19. P(K,B10) = — + — = ——
18. PR+ PO + P4 = 35+ 35T 35 S PIKBL0) =5 51 =563
_6_1
%6 6

20. Let A = probability of no faulty units.

997
1000

P(A) =1 - P(A) = 0.1395

P(A) = ( )50 ~ 0.8605
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Section P.1 — Review of Real Numbers and Their Properties

Name: Date:

Section P.1 - Review of Real Numbers and Their Properties

1. Determine which numbers in the set are natural numbers.

-2, 11, 20, \/4, 0, —15, /50
A) 11, 20, /4, 0, /50

B) 11, 20, V4

C) 11, 20,0

D) 11, 20

E) -2, 11, 20, 0, —15

2. Determine which numbers in the set are whole numbers.

15 _205 07 Ea _53 37 2
3 13
A) 1, =20, 0, —5, 3
B) 1,3
C) 1,03
D
)0 85 12
3 13
E
Y0 B
3

3. Determine which numbers in the set are integers.

-2.18, 12, -3, 0, 1.0, —17
A) 12,0, 1.0, —17
B) -2.18, 12, 0, 1.0, —17

C) 12,0
D) 12, -3, 0, —17
E) 12,0, —17

Copyright © Houghton Mifflin Company. All rights reserved. 1





Chapter P - Prerequisites
4. Determine which numbers in the set are rational numbers.

3.6565..., 5, gn J17, —?, ~8.050050005..., \/81

A
) 3.6565..., 5, ? —8.050050005...

B
) 3.6565..., 5, ? —8.050050005..., /81

9 s g _2_33, N

D) 3.6565..., 5, —?, J81
E) 6 23

3.6565..., 5, =7, ——
7 3

5. Determine which numbers in the set are irrational numbers.

37

1.666..., ~ 0, 167” J49, —9.090990999..., — 57

A) 37 16z
s T o \/Ea _5
3 T

6
B)

g, 0, 16—7[, J49, —57
O]

g, 167” ~9.090990999..., — 57
D)

1.666...., g 167” J49, ~9.090990999.... — 57
BE) 37 1ex

s T o -5

6 3

6. Approximate the numbers and place the correct symbol (< or >) between them.

54 -3-2-10112 343
A) -2.5<4
B) -2.5<-35
C) 2.5<35
D) -25>35
E) -25>4

F

2 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.1 — Review of Real Numbers and Their Properties

7. Approximate the numbers and place the correct symbol (< or >) between them.

i
w

=S 4-3-d-101 2 3 4 5

A
) —ll<—1
2
B
) ll>71
C
) 711>1
D
) —2l>—1
2
E
) —ll<1
2

8. Plot the two real numbers on the real number line. Then place the appropriate inequality
symbol (< or >) between them.

3,4
A) 3<-4
B) 3>+4

9. Plot the two real numbers on the real number line. Then place the appropriate inequality
symbol (< or >) between them.

15 6

14717

A) 15 _6
14 17

B) 15 6
14717

10. Give a verbal description of the subset of real numbers represented by the inequality.

-1<x<4

A) all real numbers less than —1 and greater than 4

B) all real numbers between —1 and 4 not including —1 or 4

C) all real numbers between —1 and 4, including —1 but not including 4
D) all real numbers between —1 and 4, including 4 but not including —1
E) all real numbers between —1 and 4, including —1 and 4

Copyright © Houghton Mifflin Company. All rights reserved. 3





Chapter P - Prerequisites

11. Give a verbal description of the subset of real numbers represented by the interval.

[-4,-3)

A) all integers between —4 and -3, including —4 but not including —3

B) all integers between —4 and -3, including —3 but not including —4

C) all real numbers between —4 and —3, including —4 but not including —3
D) all real numbers between —4 and —3, including —3 but not including —4
E) all real numbers between —4 and —3, including —4 and —3

12. Which graph represents the inequality?

3<x<7
A)
- ) f >
3 7
B)
- $ >
3 7
@)
- ¢ 1 >
3 7
D)
- ¢ y >
3 7
E)
- y >
3 7

4 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.1 — Review of Real Numbers and Their Properties

13. Which graph represents the interval?

(—OO, _8]
A)
- ¢ t >
—00 -8
B)
- ¢ y >
—00 -8
©)
- § . >
—00 -8
D)
- ) >
-8
E)
- } >
-8

14. Is the interval bounded or unbounded?

[_65 OO)
A) unbounded
B) bounded

15. Is the interval bounded or unbounded?

O <x<2
A) unbounded
B) bounded

16. Use inequality notation to describe the set.

v is positive
A) y<ow
B) y<w
C) y<o
D) y>0
E) y>0

Copyright © Houghton Mifflin Company. All rights reserved. 5





Chapter P - Prerequisites

17. Use inequality notation to describe the set.

w is at least 1 but less than 4
A) 4<w<1
B) 4<w<1
C) 1<w<4
D) 1<sw<4
E) 1<w<4

18. Use inequality notation to describe the set.

all ¢ in the interval [-12, 1]
A) —12<t<1
B) -12<¢<1
C) -12<t<1
D) 1<t<-12
E) 1<t<-12

19. Evaluate the expression.

1-2
A) 1
B) -1
C) 3
D) -3
E) 2

20. Evaluate the expression.

x—+5,x<—5
|x+5
A) 5
B) —x
C) x
D) -1
E) 1

6 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.1 — Review of Real Numbers and Their Properties

21. Place the correct symbol (<, >, or =) between the pair of real numbers.

4 -l
A) —-4f<-J4
B) —|-4f>-J4
O 4~

22. Place the correct symbol (<, >, or =) between the pair of real numbers.

—(-7) -7

A) —(-7)<-T7
B) —(-7)>-7
O —(-7)=-7

23. Use absolute value notation to describe the situation.

The distance between s and 2 is no less than 6.

A) |s+2/ =6
B) |s+2/ <6
@) |s+2|<6
D) |s—2|>6
E) |s-2/>6

24. Use absolute value notation to describe the situation.

y is more than six units from —6.

A) |y+6]>6
B) |y+6| <6
O |y+6| <6
D) |y-6 >6
E) |y-6] =6

Copyright © Houghton Mifflin Company. All rights reserved. 7





Chapter P - Prerequisites

25.

26.

27.

28.

29.

Use absolute value notation to describe the situation.

The elevation at the bottom of a mountain is 707 feet above sea level. The elevation at
the top of the mountain is 3876 feet above sea level. What is the height of the mountain?

A) [707]+[3876
B) |707|-[387¢
C) [3876]+|707|
D) [707+387¢|
E) 1707-387¢|

Identify the terms of the expression. Then identify the coefficients of the variable terms.

65225 g
11

Identify the terms of the expression. Then identify the coefficients of the variable terms.

7J1Iw? +4w+2

Evaluate the expression for the given value of x.

expression: —9x% +5x—6 value: x =-3
A) 33

B) -102

C) 60

D) -92

E) 43

Evaluate the expression for the given value of x.

. x+5
expression: value: x =-5
x —
A) _l
5
B) l
5
C) 0

D) not possible since numerator is 0
E) not possible since denominator is 0

Copyright © Houghton Mifflin Company. All rights reserved.





Section P.1 — Review of Real Numbers and Their Properties

30. Identify the rule of algebra illustrated by the statement.

8x+ 6x=(8+6)x

A) associative property of addition

B) commutative property of addition

C) associative property of multiplication
D) commutative property of multiplication
E) distributive property

31. Identify the rules of algebra illustrated from left to right by the following statement.

t-2)+2=t+(2+2)=t+0=¢

A) commutative property of addition; additive inverse property; additive identity
property

B) associative property of addition; additive inverse property; additive identity
property

C) commutative property of addition; additive identity property; additive inverse
property

D) associative property of addition; additive identity property; additive inverse
property

E) distributive property; additive identity property; additive inverse property

32. Identify the rules of algebra illustrated from left to right by the following statement.

1 1

5(St) (5 Sjt 1-t=t

A) associative property of multiplication; multiplicative inverse property;
multiplicative identity property

B) commutative property of multiplication; multiplicative inverse property;
multiplicative identity property

C) associative property of multiplication; multiplicative identity property;
multiplicative inverse property

D) commutative property of multiplication; multiplicative identity property;
multiplicative inverse property

E) distributive property; multiplicative identity property; multiplicative inverse
property

Copyright © Houghton Mifflin Company. All rights reserved. 9





Chapter P - Prerequisites

33. Identify the rules of algebra illustrated by the statement.

pytnp=py+pn=p(y+n)=pn+y)

A) distributive property; commutative property of addition; associative property of
addition

B) associative property of multiplication; commutative property of addition;
associative property of addition

C) commutative property of multiplication; distributive property; commutative
property of addition

D) associative property of multiplication; distributive property; associative property of
addition

E) commutative property of multiplication; associative property of addition;
commutative property of addition

Section P.2 - Exponents and Radicals

34. Evaluate the expression.

)

A) 2
B) -12
C) -64
D) 1
64
E) 1
64

35. Evaluate the expression.

334273
A) 2
35
B) 35
216
) 2
35
D) 35
216
E) —I5

10 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.2 - Exponents and Radicals

36. Evaluate the expression.
N
3—3
A) 2

1
3
D) 3

E) -3

37. Evaluate the expression for the given value of x.

6x*2 x=5
A) £
25
B) B i
25
O _L
60
D) 60
E) -60

38. Evaluate the expression for the given value of x.

249 x=2
A) 0
B) 2
C 2
D) 4
E) 4

Copyright © Houghton Mifflin Company. All rights reserved. 11





Chapter P - Prerequisites

39. Evaluate the expression for the given value of x.

40.

41.

12

2x4 x=2
A) 16
B) _L
32
O L
32
D) 32
E) -32

Simplify the expression.

2z3(4t9)3
A) gl
B) _128/°
O 1280
D) g0

E) 24,30

Simplify the expression.

B

A) 48
B) 256
C) 256
D) 48

E) 68

Copyright © Houghton Mifflin Company. All rights reserved.





Section P.2 - Exponents and Radicals

42. Rewrite the expression with positive exponents and simplify.

) ()

A1
6v
B) _i
v
O _7_2
%
D) 64
9y
E) B 9
64v

43. Rewrite the expression with positive exponents and simplify.
-5 2
=)
n ! \n
A) 5

B) 1

) 4

D) 10
14

n
E) 3
n5

44. Write the number in scientific notation.

One milligram is about 0.015430 grain.
A) 0.1543 x 107"

B) 1543 x10°

C) 1.543x 107

D) 1.543x10°

E) 0.015430 x 107>

Copyright © Houghton Mifflin Company. All rights reserved. 13





Chapter P - Prerequisites

45. Write the number in decimal notation.

One knot equals approximately 1.012686 x 10 feet per minute.
A) 101.2686

B) 10126.86

C) 1012.686

D) -101.2686

E) 1.012686

46. Use a calculator to evaluate the expression. (Round your answer to three decimal
places.)

3,900,000,000+9,700,000,000

0.00081
A) 1.198 x 10"
B) 1.198 x 10"
C) 1.679 x 10"
D) 1.679 x 10"
E) 1.679 x 10"

47. Use a calculator to evaluate the expression. (Round your answer to three decimal
places.)

(8.13x10_7)1/4

A) 2.032x107
B) 3.003 x 107
C) 1.446 x 10!
D) 9.496 x 10"
E) 2.032x 10’

48. Evaluate the expression without using a calculator.

-3/2
9 /

A) -27
B) 9

C) -9
D) |

E) 1

14 Copyright © Houghton Mifflin Company. All rights reserved.





49.

50.

51.

Section P.2 - Exponents and Radicals

Evaluate the expression without using a calculator.

1 -1/3
15
A) 1
2
B) 1

24
o 1

D) 2
E) 2

Use a calculator to approximate the number. (Round your answer to three decimal
places.)

256

A) 3.031
B) 1280.000
C) 16.000
D) 51.200
E) 261.000

Use a calculator to approximate the number. (Round your answer to three decimal
places.)

5"

A) -1.169
B) 30.686
C) -30.567
D) 2.565
E) 3.300

Copyright © Houghton Mifflin Company. All rights reserved. 15





Chapter P - Prerequisites

52. Simplify the radical expression.

4 32y19r_8

A) 2y4/2y15

I"I"4

B) , 4 af, E

1’2

9 w42}

r

D) 16y164/2y3

7’8

16)/4 2y15

it

53. Simplify the radical expression.

E)

\/50m19 — \/2m19

A) —10m°m
B) 4m’2m
O _sw’\2m
D) _2m19\/B
SN

16 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.2 - Exponents and Radicals

54. Rationalize the denominator. Then simplify your answer.

D) Jga

E) 5

55. Rationalize the numerator. Then simplify your answer.

3+7
3

A) 46
3

B) 40
3

) 40
33 -21

D)y 46
33 +21

E) 46
33 -21

Copyright © Houghton Mifflin Company. All rights reserved. 17





Chapter P - Prerequisites

18

56. Perform the operations and simplify.

57.

58.

t2/3s7/9

(1s)*°

A) 21913
B) ,2/3,1/3
C) /3,1/3

D) /3
73
E) /3
173

Reduce the index of the radical.

32/p24
A) B
B) 1

P°
O
D) §p
B [F

Write the expression as a single radical. Then simplify your answer.

S e
B) x¥35xz
O s

Copyright © Houghton Mifflin Company. All rights reserved.





Section P.3 - Polynomials and Special Products

59. The length L of the hypotenuse of a right triangle is
L= \/xz + y2
where x and y are the lengths of the other two sides. Find the length of the hypotenuse

i ) 24
when the other sides measure 1 unit and 7 units.

A) 1 unit

B) 31 .
—— units
2

C) 625 .
—— units
49

D) 31 .
—— units
7

E) 25 .
— units
7

Section P.3 - Polynomials and Special Products
60. Write the polynomial in standard form.
—9 — 8% + 2x
61. Write the polynomial in standard form.
—3x% — 6" — 4xy

62. Identify the degree and leading coefficient of the polynomial.

4-5x"+x

A) degree: 3 leading coefficient: 1
B) degree: 2 leading coefficient: 5
C) degree: 3 leading coefficient: 5
D) degree: 2 leading coefficient: —5
E) degree: 2 leading coefficient: 4

63. Identify the degree and leading coefficient of the polynomial.

3x4y — 3xzy2 —xy’

A) degree: 5 leading coefficient: —1
B) degree: 6 leading coefficient: —1
C) degree: 6 leading coefficient: 3
D) degree: 5 leading coefficient: 3
E) degree: 4 leading coefficient: 3

Copyright © Houghton Mifflin Company. All rights reserved. 19





Chapter P - Prerequisites

64.

65.

66.

67.

68.

20

State whether the polynomial is a monomial, binomial, or trinomial.

—8x*+4— 7y2
A) monomial
B) binomial
C) trinomial

State whether the polynomial is a monomial, binomial, or trinomial.

P
A) monomial
B) binomial
C) trinomial

Determine whether the expression is a polynomial. If so, write the polynomial in
standard form. If not, state the reason.

4x%* +7x 1 +1

Determine whether the expression is a polynomial. If so, write the polynomial in
standard form. If not, state the reason.

x3+3x+2
3

Perform the operation and write the result in standard form.

(—6x2 + 4) —(—x2 +9x— 9)

A) 5x2 +9x-5
B) 5% _9x+13
O 5x* 9x+13
D) _5x* +9x-5
E) 7% 49x-5

Copyright © Houghton Mifflin Company. All rights reserved.





Section P.3 - Polynomials and Special Products

69. Perform the operation and write the result in standard form.

—8x(—7 —5x4)

A) 40x° +56x
B) _40x° +56x
O 56x+40x*
D) 56+40x*
E) 56 40x*

70. Perform the operation.

Add 3.5x* — 0.9x* + 8.6x and 2.5x* — 0.5x — 1.2.
A) 6x°—1.4x* +7.4x

B) 6x'°—1.4x° +7.4x

C) 6x°—1.4x+74

D) 6x°—0.9x"+8.1x—1.2

E) 6x°-09x*+8.1x*—1.2

71. Perform the operation.

(9x — 5)(5x2 —2x— 6)

A) 453 —18x% —54x -6
B) 2x? _44x+30

C) 453 +7x% —64x+30
D) 453 —43x> —44x -6
E) 45y —43x* —44x+30

72. Multiply.

(—x+5)(5x-798)

A) 4x-3

B) 4x*-3

C) 28x—40

D) 4x’+x-3

E) —5x°+33x—40

Copyright © Houghton Mifflin Company. All rights reserved. 21
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22

73.

74.

75.

Find the special product.

(-9x +9)(-9x—9)
A) —18x

B) —18x

C) 81x*-81

D) 81x*+ 381

E) 81x°— 162x— 81

Find the special product.

(5x +9)?

A) 25x% +90x + 81
B) 25x% +45x + 81
C) 10x*+18

D) 25x*—81

E) 25x°+ 81

After 2 years, an investment of $500 compounded annually at an interest rate 7 will

yield an amount of

500(1 + )~

Write this polynomial in standard form.

A) 1,000 + 1,0007

B) 250,000 + 500,000 + 250,000/
C) 500+ 1,000 + 500/

D) 5007* + 1,0007 + 500

E) 500/ + 5007 + 500
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Section P.4 - Factoring Polynomials

76. Find the area of the shaded region in the figure. Write your result as a polynomial in
standard form.

¥

™ ir+1

A) 5x*—2x
B) 5x*+ 6x
C) 7x*—2x
D) 7x*+ 6x
E) 6x°—x

Section P.4 - Factoring Polynomials
77. Find the greatest common factor of the expression.

90, 75, 30
A) 5

B) 15
C) 75
D) 45
E) 10

78. Find the greatest common factor of the expression.

5077, 60w, 304°
A) 57

B) 5£4w

C) 107w

D) 109w’

E) 10/
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79.

80.

81.

82.

83.

Factor out the common factor.

18¢+ 6
A) 6(121)
B) 6(3%)
C) 63t+1)
D) 18(t+ 1)
E) 18(t—1)

Factor out the common factor.

444° - 114" - 334

A) 11(4¢" - ¢* -34")
B) 11¢°(4¢° —q-3)
C) ¢'(44g*—11q-33)
D) 44¢°(q*-q-3)
E) 44(4¢’—q"-3q")

Factor out the common factor.

6s(5s +2)+ (55 +2)
A) (5s+2)6s

B) (5s+2)6s+1
C) (5s+2)6s—1
D) (5s+2)(6s+1)
E) (5s+2)6s—1)

Factor the difference of two squares.

25y — 4

A) (259 +2)(25y-2)
B) (25y+4)(25y - 4)
C) (5y-2)

D) (5y+2)

E) (5y+2)(5y-2)

Factor the difference of two squares.

9-(p-8)°

A) (p-5)11-p)
B) (p-5)(-21-p)
C) (-21-py

D) (11-p)

E) (p-5)
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&4.

85.

86.

87.

Copyright © Houghton Mifflin Company. All rights reserved.

Factor the perfect square trinomial.

9m* + 6m + 1

A) Bm—-1D@m+1)
B) 9m—1)(m+1)
C) (3m+ 1)

D) (3m+ 1)

E) Bm-1)

Factor the perfect square trinomial.

2—}—1 +£

Y 3y 36

A) ( +Z2
Y 3

B) ( +Z2
ar:

C) ( _ZZ
"%

D) ( _12
Y 3

" (g
YT\ 6

Factor the sum or difference of cubes.

£+1

A) (t+DE-t+1)
B) (t—-1D)(#+t+1)
C) t+D)(P+t+1)
D) (t-1)

E) (t+1)

Factor the sum or difference of cubes.

277 — 125

A) (3r+5)

B) (3r-5)

C) (3r—>5)(9 + 151+ 25)
D) (3r—5)(9 — 15r +25)
E) (3r+5) (97 + 15r +25)

Section P.4 - Factoring Polynomials
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88.

89.

90.

91.

92.

Factor the trinomial.

pr—12p+35
A) p(p—12)+35
B) p(p +23)
G @+Dp-5)
D) (p-7Np-5)
E) (p+7(p+5)

Factor the trinomial.

97 + 36t + 35

A) (9-7)(t-5)
B) (9¢+7)(t+5)
C) Bt=7)(3t+5)
D) (3t—7)(3t-5)
E) (3t+7)(3t+5)

Factor by grouping.

n+8n* —Tn—56
A) n*—7(n+38)
B) (n’-7)(n+8)
C) (n*—T)(n+8)
D) (n’+7)(n-8)
E) (n*—7)(n+8)

Factor by grouping.

72p° + 81p* + 40p + 45
A) %' +58p+9)

B) (9p*+5)(8p +9)°
C) (9" +5)8p+9)
D) (9" +5)8p+9)
E) (9*-5@p-9)

Factor the trinomial by grouping.

37— 117+ 10

A) (Bt-35)t-2)

B) (3t+5)(t+2)
C) Bt—5)t-2)°
D) (3t—5)(t-2)
E) 3t—5(t-2)
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Section P.4 - Factoring Polynomials

93. Completely factor the expression.

Tu* - 112

A) (Tu—28)(u+4)
B) (7u+28)(u—4)
C) (Tu+28)(u+4)
D) Tu+4)(u—4)
E) 7(u+ 16)(u - 16)

94. Completely factor the expression.

97 + 1817 + 8r

A) r3r—4)3r-2)
B) rBr+4)3r+2)
C) 3 +4rn3Br+2)
D) (3r —4r(3r-2)
E) (3r+4)(3r%+2r)

95. Completely factor the expression.

2m’® — 250

A) 2(m—5)(m+5)

B) 2(m-5)(m+ 5)

C) 2(m+ 5)(m* —5m +25)
D) 2(m—5)(m*—5m +25)
E) 2(m—5)(m* + 5m + 25)

96. Completely factor the expression.

3(2 + 5p)* — 5(6p + 5)(2 + 5p)
A) (2+5p)3—-5(6p+5)

B) 22+ 5p)(6p +5)

C) (2+5p)(=15p—19)

D) 2(2+5p)’(-15p —11)

E) —2(2+5p)’(6p +5)
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Section P.5 - Rational Expressions
97. Find the domain of the expression.

X’ +9x+20

A) all real numbers

B) all real numbers except x =—4 and x = -5
C) all real numbers except x =0

D) x=-4orx=-5

E) x>0

98. Find the domain of the expression.

x+5

x—4

A) all real numbers

B) all real numbers except x = 4

C) all real numbers except x =—5

D) all real numbers except x =—5 and x =4
E) x=-5o0orx=4

99. Write the rational expression in simplest form.

36s%

16s°

A) 4
9S—5, s=0
4s

B

) &, s#0
8

C

) B, s=0
8s

D

) 2, s#=0
4s

E

) ﬁ, s=0
8s

28 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.5 - Rational Expressions

100. Write the rational expression in simplest form.

12p—21p>
14p -8
A
) 3_p’ p#0

B) 3p 4
C  3p ¢4
D) 3p

E
) 3p p#0

101. Write the rational expression in simplest form.

x> -4
4x% +17x+18
A) x+2

4x-9°
B) x+2

4x+9°
C) x+2
4x+9°
D) x-2
4x+9’
E) x-2
4x+9’
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102. Perform the multiplication and simplify.

=81  n-6
A7;12—45nn+_198 n? —2n—63

Gn-3)ms7) T
K (7n—n3—;(911+7)’ nE9n
© (7n_n3;(9n_7), n+9, n#6
D) (7n_n3J)r(9n_7), nz9, n#6
K _(7n+n3;_(911+7)’ n#d,nxb

103. Perform the division and simplify.

32 -Tr-20 r-4
9% - 71r -8 9r% —80r—9
A) (3r+5)(r—9) r+4 r;t—l
r+8 ’ ’ 9
B) (3r+5)(r+9) ved r;tl
r—8 ’ 9
© (3r—5)(r—9) r#+—4 r;t—l
r—8 ’ ’ 9
D) (3r+5)(r—9) i d r;t—l
r—8 ’ ’ 9
E) (3r+5)(r—9) e
r—28 ’

30 Copyright © Houghton Mifflin Company. All rights reserved.





Section P.5 - Rational Expressions

104. Perform the addition and simplify.

6, 3
2 4x-12 x*—10x+21
A) 9

(+ ) -3)(x7)
B) 3(3x — 10)

(+4)(x3)(x-7)
) 9(x - 6)

() +3)(x-7)
D) 9(x +06)

(x+4)(x+3)(x+7)
E) 9

2x% —9x+9

105. Perform the subtraction and simplify.

9x 5

x-4 4-x
A) 9x+5
4-x
B) 9x-5
x+4
C) 9x+5

x+4
D) 9x+5
x—4
E) 9x-5
x—4

Copyright © Houghton Mifflin Company. All rights reserved. 31





Chapter P - Prerequisites

106.

107.

32

Simplify the complex fraction.

(x-2)

&

2 x

A

) 2 , x#2,x#0
x+2

B

) 2 , X#-2
x+2

C) 2x x#2
x—2

D

) % , X#—2
x—=2

E

) x+2’ %0
2x

Simplify the complex fraction.

1
(\/5_ 8«/§j
J5x
A1
8/5x
B) 40x-1 o
40x
O J5x-1
40x
D) 8 5x-1
40x
E) f5x
40x
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Section P.5 - Rational Expressions

108. Factor the expression by removing the common factor with the smaller exponent.

= Tx!

A) x*(1-7x%
B) x(x*—7)
C) x(x*-7)
D) 4 _~

X
E) x2—7

X

109. Factor the expression by removing the common factor with the smaller exponent.
9x*(8x — 9)* — 5(8x — 9)
A (8x-9)"* (7247 - 815 - 5)
B (8x-9)"* (7247 - 816 5]
©) 7263 _81x? -5
(8x B 9)1/4
D) 723 8122 -5
(8x B 9)3/4
E) 72¢ _g1x® -5
(8x B 9)3 /4
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110. Simplify the difference quotient.

(x+h_x)
x+h—-6 x-6

h
A) B X
(x—=6)(x+h—6)
B) X
(x—6)(x+h—6)’
o 1
(x—6)(x+h—6)’
D) 6
(x—6)(x+h—6)’
E) 6

(x—6)(x+h—6)’

h#0

h#0

h#0

h#0

h#0

111. Simplify the difference quotient by rationalizing the numerator.

Jx+h-3-x-3
h
A) 1
Jx+h-3-x-3"
B) 1
Jx+h—3+Jx-3"
O) h
Jx+h-3+Jx-3"
D) h-3
Jx+h—3+Jx=3"
E) h-3
Jx+h-3-x-3"

34

h+#0

h#0

h+#0

h#0
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Section P.6 - Errors and the Algebra of Calculus

Section P.6 - Errors and the Algebra of Calculus

112.

113.

Insert the required factor in the parentheses.

x+7 1

5 _E(D)

A) x+7=1(5x+7)
5 5

B 27 _Liseass)
5 5

O x+7_1 1”1)
5 555

D) x+7:l(x+7)
5 5

E) x+7_l( +1)
5 50U s

Insert the required factors in the parentheses.

6 3 )P
72 () O

A 6 32 2 2
7 T T 2
&) ()

B) 62 32 a2 2
7 T2 T (6) (3
3) 3)

O ex 332 2 42
72 (42) (54)
D) 62 32 2y
B B (33

N—

=5 =

~
\S]
TN
w‘r—‘
(USHIE
~—
TN /N
8}
W
~—
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114.

115.

36

Insert the required factor in the parentheses.

(615 _g,7/5 :x6/5(|:|)

A) [6/5 g 75 _ 6/5

x6

B) 6/5 ¢ 7/5_ 6/5

D) 6/5 ¢ 7/5_ 6/5

B) 6/5_g,7/5_,6/5

X

(
(

C) ,6/5 _g,7/5 :x6/5(1_8x1/5)
(

X0 (

Simplify the expression.

11(5x° —2)4 (x-8)° +5(x—8)* (557 —2)_3

5]
A) 55x3 —440x% — 22x+181
(547 —2)3 (x—8)"!
B)  25x? +11x-98
(557 2)4 (x—8)"!

O (5x-2) (5557 - 44057 224 +1381)

(x-8)*
D) (sz - 2)3 (55x3 _ 440x% — 22x +181)
(x_ 8)11
E) (537 - 2)4 (2527 +11x-98)
(x—8)"
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Section P.7 - The Rectangular Coordinate System and Graphs

116. Simplify the expression.

7/9 -2/9
) )

(9x+4
A (12x-11)(9x +4)
B)(12x-11)(9x +4)
O (2747 ~123x-59)(9x + 4
D) 12x-11
E)  12x-11

+3(x—5)(9x+4
2/9

7/9

)7/9

117. Simplify the expression.
1 1
Tx)+ 5
(7))
A) Tx+5

x2+7x+8
B) Tx+5

(x2 + 7)(7x + 1)

C)  54x? +7x+35

(+* +7)(7x+1)
D) 35x

(+* +7)(7x+1)
E) 35x

x> +7x+8

Section P.7 - The Rectangular Coordinate System and Graphs
118. Find the coordinates of the point.

The point is located four units to the right of the y-axis and seven units below the x-axis.
A) (4,7)

B) 4,-7)

C) (7,4

D) (-7,4)

E) (7,-4)
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38

119.

120.

121.

122.

123.

Find the coordinates of the point.

The point is located nine units to the right of the y-axis and is on the x-axis.
A) (0,0)

B) (-9,0)

C) (0,9)

D) (9,0)

E) (0,-9)

Determine the quadrant(s) in which (x, y) is located so that the condition is satisfied.

xy>0

A) quadrant I

B) quadrant III

C) quadrant IV

D) quadrants IT and IV
E) quadrants I and III

Determine the quadrant(s) in which (x, y) is located so that the condition is satisfied.

x=4andy<-4

A) quadrant 11

B) quadrant IV

C) quadrants I and IV
D) quadrants Il and IV
E) quadrants III and IV

Find the distance between the points.

(_73 _1)’ (_79 _3)
A) 2

B) 4

C) -14

D) 14

E) 0

Find the distance between the points. Round to the nearest hundredth, if necessary.

(5’ 5)? (_9> 2)
A) 8.06

B) 5

C) 1432
D) 15.65
E) 11
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Section P.7 - The Rectangular Coordinate System and Graphs

124. Find the midpoint of the line segment joining the points.

(3,-6), (-5, 0)
A) (1,3)

B) (-3,-1)
C) (3,4

D) 4,-3)

E) (-1,-3)

125. Show that the points form the vertices of an isosceles triangle.
(2> 71)7 (Oa O)a (47 0)

126. During math class, a fly lands on your graph paper. It lands at a point eight units from
the left side of the paper and nine units from the bottom of the paper. Before it flies
away, it walks in a straight line to a point two units from the left side of the paper and
one unit from the bottom of the paper. How far did the fly walk? Round to the nearest
unit.

11

iy
=

0 = kW om0 W

01 23 456 7 &
A) 12 units

B) 10 units

C) 11 units

D) 2 units

E) 100 units

127. The cost of a widget has increased from $5.24 in 2004 to $6.68 in 2006. Estimate the
cost of a widget in 2005 to the nearest cent.
A) $11.20
B) $4.52
C) $5.96
D) $6.39
E) $6.47
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Name: Date:

Section 1.1 - Graphs of Equations

1. The ordered pair (4,5) is a solution point for which equation below?

A) Vx+2
y:
4
B) y=x"-2x-8
®) y:4—|x—4|
D) 1

3 2
=—x —Xx
4 4

2. Complete the table using y=3x—2.

X —4 —2 3 4
Y

(x,)

3. After completing the table, use the resulting solution points to sketch the graph of the
equation y = x* +4x.

x |4|3|-2]|-1|0
Y

(x.2)

¥=

54324012345
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Section 1.1 — Graphs of Equations

4. Find the x- and y-intercepts of the graph of the equation y = x* — 9x”.

A) x-intercepts: ; y-intercept: (0,0)
(3,

B) x-intercepts: 0); y-intercept: (0,0)

(0,3), (03):
(-3.0),(0.0)
C) x-intercepts: (-3,0), (3,0); y-intercept: (0,0)
( 3 0) (0 0)
(0.-3).(0.0)

D) x-intercepts: , (3,0); y-intercepts: none

E) x-intercepts:

5. Givenx” + y* =1, use the algebraic tests to determine symmetry with respect to both

axes and the origin.

A) y-axis symmetry only

B) x-axis symmetry only

C) origin symmetry only

D) x-axis, y-axis, and origin symmetry
E) no symmetry

6. X
Giveny = R use the algebraic tests to determine symmetry with respect to both
X +

axes and the origin.

A) y-axis symmetry only

B) x-axis symmetry only

C) origin symmetry only

D) x-axis, y-axis, and origin symmetry
E) no symmetry
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7. Assuming that the graph shown has y-axis symmetry, sketch the complete graph.

Ay

— k1 L) =

—+—+—+ ——+——+— -
£-43 29012345

-1
24
-5t
-4
51
A)
547
‘q_..
3..
2..
m 1-- m
x
1 t t t 1 X t t t Hie-
543240 123458
24
4
A4
51
B)
547
4..
3..
2..
] m
X
—— +—t + +—t -
543210 4234
24
a4
-4 1
54
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Section 1.1 — Graphs of Equations

0)
5.
1-_1_..
3..
2..
1.
X
———t —t —————H
54321012345
2
SR
A4
51
D)
54
4..
3..
2..
| m
X
Aa43240 12343
2
-4
A4
54
E)
s
1-_1_..
3..
2..
X
+ + + + + : + + + H
543240 12345
2
-Gt
4
-5
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8. Use a graphing utility to graph the equation and find all intercepts. Approximate any
intercepts to the nearest hundredth if necessary. Use the standard graphing window size.
5

l}?:
2 +1

A)

P

-

x-intercept(s): none; y-intercept: (0, 5)
B)

M

x-intercept(s): none; y-intercept: (0, 5)
0

M

x-intercept(s): (10, 0), (10, 0); y-intercept: (0, 5)

T

x-intercept(s): none; y-intercept: (0, 5)

.

x-intercept(s): none; y-intercept: none
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Section 1.1 — Graphs of Equations

9. Write the standard form of the equation of the circle whose radius is 5 and whose center
is the point (-9,3).

A) (x-9) +(y+3)" =25
B) (x+9)+(y-3)" =5
O (x=3) +(y+9)" =25
D) (x+9) +(y-3) =25
E) (x=3)+(y+9) =5

10. Write the standard form of the equation of the circle whose diameter has endpoints of
(10, 12) and (-4, 20).

(x+7)2+ y—16) =5
O (x-16) +(y+7) =25
D) (x+16)" +(y-7)" =25
B) (x-7) +(y+16)' =5

11. Determine the center and radius of the circle represented by the equation

(2]

y+
A
) center: —l,é ; radius: l
22 2
B
) center: —E,l ; radius: l
22 4
C
) center: —E,l ; radius: —l
22 4
D
) center: E,—l ; radius: —
2 2 2
E
) center: l,—g ; radius: —l
2 2 2
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12.

A rectangular playground of length x and width y has a perimeter of 440 feet. Determine
the equation for the area of the playground in terms of x.

A) A=440x
B) A4=440x-x
C) A=440-x
D) 4=220x-x"
E) 4=220-%

Section 1.2 - Linear Equations in One Variable

13

14.

15.

46

Determine which of the following values of x is a solution to the equation 7+ ny: =8.
X

A) x=-5
B) 5

xX=—=

7

C) x=-6
D) x=7
E) x=5

Determine which of the following values of x is a solution to the equation
¥’ —5x-6=0.
A) x=-6,x=-1

B) x=6
C) x=6,x=-1
D) x=6,x=1
E) x=1

Which of the following equations is not a conditional equation?
A) 4(x-5)=-9x+25

B) —4(x-5)=—4x-5

O x*—9x+20=(x-4)(x-5)+3
D) x2—8x+16=(x—4)2+4x

E) x*—4(-5x+4)=x"+20x-16

Copyright © Houghton Mifflin Company. All rights reserved.





Section 1.2 - Linear Equations in One Variable

16. Which of the following equations is not an identity equation?
A) 1 —2x-1
2+—=
x+1  x+1

B) —2(x-3)=-2x-3
C) —(2-x)=x+2
D 2,3 5

X X X2

E) x*-2(3x+2)=x*+6x-4

17. Justify each step, shown below, in the solution of —9(x—5)+2=5.

9(x-5)+2=5
Ox+45+2=5
—9x+47=5
—Ox+47—47=5-47
—9x =42
x_A2

9 9

X=—

3

18. Solve: —5(x-5)=9(2-x)-2

A) 21
X=——

4

B

) 4
14

Q) 9

xX=—

4

D) 41
xX=—

4

E) 9
X=——

4
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19.
? Solve: i—£:7 B
1 88
A) L 308
5
B) _7§
3
C) x=-88
D) __i
88
B) _Is4
3
20.

Use a graphing utility to approximate the x-intercept of the graph of y = %x + 4(x + 3)
to the nearest thousandth.

A) (-2.530,0)

B) (-2.562,0)
) (-2.571,0)
D) (-2.582,0)
E) (-2.585,0)

21.
Find the x- and y-intercepts of the graph of the equation 2?)( —-1-10y=0.

A) 3 : 1
x-intercept: 5,0 ; y-intercept: O’E

B
) x-intercept: —%,0]; y-intercept: (0,%)

C
) x-intercept: %,Oj; y-intercept: (O,gj

D) . 3 . 1
x-intercept: —5,0 ; y-intercept: 0,—E

E)

. 6 : 3
x-intercept: E,O ; y-intercept: O,E
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Section 1.2 - Linear Equations in One Variable

22.
Solve: — 2 - 24x =-8
3x+1 3x-1

A
) 1

B __ I
C) 5
D)

E) 3

23. 1 2 3
Solve: + =—
x—3 x+8 x"+5x-24
A) . _z

3

B)
C) 8
D) 1

E) 5

24. 7

Solve for x: %x—ax = 4[§x—1j+b

A) 4—a

B) b

C)  4-b

D) a-b

E) b—a
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25. Solve for x, rounding your answer to the nearest thousandth.
2.345+1.51(4.193x - 0.414) =5.118x -3

A) 1.055
B) -3.890
C) -0.025
D) 0412
E) 0.003

26. The Tar River in North Carolina has risen 8 feet above its flood stage. The water begins
to recede at a rate of 2 inches per hour. If the water continues to recede at this rate, after
how many hours will the water be 3 feet above its flood stage?

A) 30 hours
B) 20 hours
C) 10 hours
D) 15 hours
E) 25 hours

Section 1.3 - Modeling with Linear Equations

27. 3(x+4)

Write a verbal description of the algebraic expression without using the

variable.

28. Write an algebraic expression that represents the following verbal description.
"The selling price of an item that is marked-up 48% from its list price L."

A) (048)L
B) (0.52)L
O (148)L
D) L+(48)L
E) (1.52)L

29. Translate the following statement into an algebraic expression.
"The speed of an automobile that travels 4 miles in £ hours"

A) dr
B) 1

d
C) 4+t
D) 4

t
E) dr
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Section 1.3 - Modeling with Linear Equations

30. Write an expression for the area of the region represented by the figure.

Y F

A

¥

e I |
A) A(x)=18x
B) A(x)=8x"+3x
C) Ax =11y
D) A(x) =15
E) _A(x)=10x"

31. The sum of two consecutive numbers is 241. Which of the following equations
describes this situation?
A) 3n-1=241
B) 2n+1=241
C) 2n=241
D) 2n+2=241
E) n+2=241
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32. Find two consecutive integers whose product is 11 more than the square of the smaller
number.
A) 9,10
B) 10,11
C) 11,12
D) 12,13
E) 13,14

33. Solve: 150 is 4 % of what number?
A) 600
B) 15,000
C) 3730
D) 3750
E) 7500

34. Solve: What is 60% of 50?
A) 14
B) 18
C) 22
D) 26
E) 30

35. How much water must be added to 6 liters of a 45% saline solution to dilute it to a 30%
saline solution? Round answer to nearest tenth of a liter.
A) 2.8 liters
B) 3.0 liters
C) 3.2 liters
D) 3.4 liters
E) 3.6 liters
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Section 1.4 - Quadratic Equations and Their Applications

36. Consider for the equation given below.

Solve for I
_E
I
A)
;3L
F
B)
- £
BL
@)
;=L
BF
D)
-5
LF
E)
;- LE
B

37. The average daily temperature in Reykjavik, Iceland, is 57.3°F. What is this
temperature in degrees Celsius? Round your answer to the nearest tenth of a degree.
A) 13.0°C
B) 14.1°C
C) 15.3°C
D) 16.5°C
E) 17.2°C

Section 1.4 - Quadratic Equations and Their Applications

38. Write x(x—2)=-3x" -7 in general form.
A) 4x*-5=0
B) —2x*-2x-7=0
C) 2x*+2x+7=0
D) 4x*+2x-7=0
E) 4x’-2x+7=0
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39. Solve 9+16x” —24x =0 by factoring.

A) 3

x==

4
B) x=-4,3
0) 3 3
x=2,-2
4 4
D) x=-3,4
E)y 4 4
3703

40. Solve x+1)2 =16 by using the quadratic formula.
A) x=1,-3
B) x=1,-8
C) x=3,-5
D) x=4,-7
E) x=0,-4
41 Solve x—2)2 =36 by extracting square roots.

A) x=6,-2
B) x=6,-7
C) x=8,-4
D) x=9,-6
E) x=5,-3

42. Solve x* +6x+7 =0 by completing the square.

A) x=-9+2
B) x=—3i\/§
) x:—7i\/§
D) x:7i\/§
E) x:3i\/§
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Section 1.4 - Quadratic Equations and Their Applications

3. : : : .
Rewrite the quadratic portion of as the sum or difference of two squares

x” +8x+65
by completing the square.
A) 1
(x—4)*+7?
B) 1
(x+7) +4
O) 1
(x+4)> +7
D) 1
(x+ 4)2 —7?
E) 1
(x-7)" +4
44. Use the equation below to answer each part of the question.
v=4x +4x-63
a. Use a graphing utility to graph the equation. Sketch the resulting graph in the

blank window below.
10

—75
b. Use the graph to approximate any x-intercept(s).
c. Set y =0 and solve the equation.

45. Determine the number of real solutions of 36x° —12x+100 =0 by using the
discriminant.
A) 2
B) 1
C) none
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46. Solve 0=49x” +42x+ 7 using the quadratic formula.

A) 3442

7
B 2

7
0) 7+42

3
D) 3442

E)

47. Solve 0=9x” —5 using the quadratic formula.

A) 5445
X =
3
B) +J5
X=——
3
C) 3445
X =
5
D) 5+4/5
X =
3
E) _5
3

48. Solve —1.4x*> +3x+0.5=0 using the quadratic formula. Round answers to nearest
thousandth.
A) x=-1.067,2.428

B) x=-0.605,1.968
C) x=-0.155,2.298
D) x=-0.032,1.298
E) x=0.313,2.389

56 Copyright © Houghton Mifflin Company. All rights reserved.





Section 1.5 - Complex Numbers

49. Solve: 12x* +x—-6=0

A _ 43
3’2
B _ 2 4
373
C) 3 02
X=—,—=
4> 3
D) 33
X=—,—
4’2
E) 32
X=——,—
4’3

50. The rectangular floor of a new office building is 20 feet longer than it is wide. The
building has 112,125 square feet of floor space. Find the dimensions of the floor of the
new building.

A) 325'x 345"
B) 340'x 360'
C) 315'x 335"
D) 310'x 355"
E) 320'x 305'

51. Use the cost equation C =2100+0.08x +0.004x” to find the number of units x that a
manufacturer can produce when C =2600. Round answer to the nearest whole unit.
A) 365 units
B) 357 units
C) 344 units
D) 336 units
E) 330 units

Section 1.5 - Complex Numbers

52. Find real numbers a and b such that the equation a+bi=—-14+9i is true.
A) a=14,b=-9
B) a=-14,b=-9
C) a=14,b6=9
D) a=-14,b=9
E) a=-23,b=-5

Copyright © Houghton Mifflin Company. All rights reserved. 57





Chapter 1 — Equations, Inequalities, and Mathematical Modeling

58

53.

54.

55.

56.

57.

Write the complex number 5+ J-9 in standard form.
A) 5+3i

B) —4i

C) 5+9i

D) 14i

E) 5-3i

Simplify —i—(7 —2i) and write the answer in standard form.
A) —7-3i

B) 7-3i

C) T+i

D) 4i

E) -7+

Simplify (—4+1i)(—6+11i) and write the answer in standard form.
A) —38-50i

B) 13-70i

C) —62-50i

D) —62+35i

E) 13-50i

Simplify (2+2i )2 —(2-2i )2 and write the answer in standard form.
A) 0

B) 16

C) 8+16i

D) 8+8i

E) 4+8i

Write the complex conjugate of the complex number 1-— J2i.
A) —1-42i

B) 1-J=2i

O —1-J=2i

D) 1+2i

E) _1+42i
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Section 1.5 - Complex Numbers

-3+ . .
Y and write the answer in standard form.
i

59.

+i . .
Y and write the answer in standard form.
i

A) 34 19 .
B) 34 19 ;
C) 34 19 .
D) 19 341’

E) 19 34.

60. Combine g—% and write the answer in standard form.
i 7-i

A) 49 103
B) 49 103
C) 49 103,
D) 49 107,

E) 49 107,
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61. Combine (7 +4-5 )(2—«/3 ) and write the answer in standard form.
A) 14+5J7i
B) (14 +5V7)+(2v5 - 7435);
C) 2J5-5J7i
D) (25 +57)+(14-747 )i
B) 5y7-25i

62. Use the quadratic formula to solve x* +10x+12=0.
A) x=5+13
B) x=-18+13
©) x=—5i\/B
D) x=18+.13
E) x=-144+13

63. Use the quadratic formula to solve x* —8x+116=0.
A) x=-84+10i
B) x=-6+10i
C) x=6+10i
D) x=-4+10i
E) x=4+10i

3
64. Simplify («/—_5 ) and write the answer in standard form.

A) 550
B) _s55i
C) 255i
D) 55

E) The expression cannot be simplified.

65. Simplify: i**
A) 1
B) i
C) -1
D) —i
E) 0
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Section 1.6 - Other Types of Equations

Section 1.6 - Other Types of Equations

66. Find all solutions of x* —3x* +x—-3=0.

A) 1+3i
x=1, 2!
2
B) +/3i
x=3,—1,1_\/§l
2
®) _1+-/3i
x=—3,1,—1—‘/§l
2
D) +/2i
x=—3,1,1_\/§l
3
E) x=3,-1

" Find all solutions of LZ+Z+10 =0.

x° x
A) x=-2,-5
B) x=-2,5
0O) 1 1
X=——,——
25
D
|
7 3
E
N
73

68. Using y=2x"—x’ —6x":
a. Use a graphing utility to graph the equation. Sketch the resulting graph in the blank
graphing window below.

10
_10---------- ----------10
-10
b. Use the graph to approximate any x-intercept(s). Round your answer to the nearest

tenth.
c. Set y =0 and solve the resulting equation for x.
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69. Find all solutions of Vx —/x —19 =1.
A) x=10
B) x=410
C) x=20
D) x=100
E) x=-10

70. Find all solutions of (x2 + 7)3/2 =64.
A) x=+3
B) y_37
C) x=-3
D) x=4
E) x= ii/?

71. Using y=+/5x—6—x:

a. Use a graphing utility to graph the equation. Sketch the resulting graph in the blank
graphing window below.

10
_10---------- ----------10
-10
b. Use the graph to approximate any x-intercept(s). Round your answer to the nearest

tenth.
c. Set y =0 and solve the resulting equation for x.
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Section 1.6 - Other Types of Equations

72. Find all solutions of —2x—13= -7 )
X

A
) x=z,—7
2

B) 2
) 1
2
D) 2
7
E) 1

73. Find all solutions of |2x — 6| =7.

A) 1 13
X=—,——
27 2
B) 13 1
X=—,——
27 2
C
) 13
2
D) 45
X=—=,—
776
E) 1
xX=—
2

74. Using y =|x+2|-3:

a. Sketch the graph using a graphing utility.
b. Use the graph to approximate any x-intercept(s). Round your answer to nearest tenth.
c. Set y =0 and solve the resulting equation.

75. Find the real solutions of —6x** +7x"”* +20=0. Round your answers to the nearest
thousandth.
A) x=15.625,-2.370
B) x=15.469, —2.415
C) x=15.743,-2.183
D) x=15.391, -2.133
E) x=15.612, —2.448

76. Find an equation that has x =i,—i, —2, and -3 as solutions.
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77. Roscoe can cut Ms. Crabapple's yard in 2 hours and his partner Rebecca can cut the

same yard in 4 hours. How long will it take them together to cut Ms. Crabapple's lawn?
Round your answer to the nearest tenth of an hour.
A) 1.1 hours
B) 1.3 hours
C) 2.8 hours
D) 3.9 hours
E) 6 hours

Section 1.7 - Linear Inequalities in One Variable

78. Write an inequality that represents the interval [—2, 8) :

A) 2<x<8
B) -2<x<8
C) 2<x<8
D) 2<x<8
E) x=2-2
79. Match the inequality —3 < x <3 with its graph.
A)
-3 3
B)
- L ] -
- ) 1 >
-3 3
0)
) I >
3
D)
- 4 3 -
- y + >
-3 3
E)

I
w
W
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Section 1.7 - Linear Inequalities in One Variable

80. Match the inequality —3 < x <3 with its graph.

A)
- —] —»
-3 3
B)
- L | »
) I ! .
-3 3
©)
) [ >
3
D)
- 4 3 .
. ¢ ) .
-3 3
B)
- — —»
-3 3

81. Match the inequality |x| >4 with its graph.

A)
+———te—] —
4 4
B)
« L 1 .
“ [ ] >
4 4
®)
) —_—
4 4
D)
o L 1 .
“ [ ] >
0 4
E)
p i 3 .
“ ¢ 3 >
4 4

Copyright © Houghton Mifflin Company. All rights reserved. 65





Chapter 1 — Equations, Inequalities, and Mathematical Modeling

82. Match the inequality |x| <3 with its graph.

A)
- —] —>
-3 3
B)
- L ] -
“ t 1 >
-3 3
0)
—— —_—
-3 3
D)
» L ] »
“ ) 1 >
0 3
E)
< L 3 -
+ y + >
-3 3
83. . . : . : x+6
Which of the following is not a solution to the inequality —1 < <1?
A) x=-18
B) x=-20
C) x=3
D) x=1
E) x=6

84. Which of the following is not a solution to the inequality [9x +4|<6?

A) x=0
B) 7
xX=——

9

) 8
X=—=

9

D) 1
X=—=

3
E) 10
X=——
9
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85. Solve: 4<—(x+7)<3

A) -10<x<-3
B) -11<x<-10
C) 3>x>-10
D) -10>x2>11

E) no solution

86. Solve: 9(x—6)>9x—45
A) x>9
B) 9<x<6
C) x<-48
D) x<—-6
E) no solution

87. Solve: |4+10x|—7<6

A) 9
xX<—
10
B) 9 17
P X P
10 10
) 17 9
10 10
D) 1 3
—<Xx<—
2 10

E) no solution

Section 1.7 - Linear Inequalities in One Variable

88. Identify the solution set of 5 (3 - x) >x—2.

A) (_OO

B) (_OO

O) (_OO

NG

6

17|
5?—
17|
a?_
13 ]
2]

b

2

E) no solution
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89. Identify the solution set of 2(—5 + x) >2x+3.

(]
© 4

D) 0
E) no solution

90. Use a graphing utility to graph the equations y =6and y = —4x —1. Use the graphs to
approximate the values of x that satisfy the inequality —4x —1> 6. Round answers to
nearest hundredth.

A) [—1 75, oo)
B)

91. Use a graphing utility to graph the equations y =3and y = |6x — 6| . Use the graphs to
approximate the values of x that satisfy the inequality |6x — 6| < 3. Round answers to

nearest hundredth.
A)  (-,0.50)(1.50,00)

B) (0.50,)
C) (-o,1.50)
D) (0.50,1.50)
B) (o,c0)

68 Copyright © Houghton Mifflin Company. All rights reserved.





Section 1.7 - Linear Inequalities in One Variable

92. Find the interval(s) on the real number line for which the radicand of v/—1—4x is
nonnegative.

93. Use absolute value notation to define the interval shown below.

- L 3 .
- ¢ ., >
-5 5

A) |x+35/<0

B) x> -5

C) |5-x>0

D) |x<5

E) |x—5|>0

94. Use absolute value notation to define the interval shown below.
. ‘ ] L ) .
1 L

—6 -2

A) 2-|x-4<0
B) |x+4|—220

C) |4—x|22
D) |x-4]-2>0
E) —6<x<-2
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95.

The revenue for selling x units of a product is R =30.75x . The cost of producing x units
is C=12.65x+50,000. For the producer to obtain a profit, the revenue must be larger

than the cost. For what values of x will this product return a profit? Round your answer
to the nearest whole unit.

A) x>1152

B) x>2936

C) x>2762

D) x>1957

E) x>3023

Section 1.8 - Other Types of Inequalities

70

96.

97.

98.

Which of the following is not a solution to the inequality x* —121<07?
A) x=-12
B) x=-11
)] Lo 11
2
D) x=-8
E) x=0
. .. . . .. x—13
Which of the following is not a solution to the inequality >-1?
A) 14
B) 9
C) 10
D) 11
E) -5

Find the critical numbers of the expression 5+ 2
x J—

A) x= 4,£
5
B) x=-4
O 23
X

D) 23

E) x=4
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99. Solve: x> —2x-35<0
A) (=o0,-2)
B) (-5,:)
O (-5.7)
D) (—»,7)

N N N N

100. Graph the solution of x* +13x+36>0 on a number line.

A)
L
+ I »
-9
B)
] L
* « 1 I > *
-9 4
)
. L
* §
4
D)
" L 1| .
9 4
E)
" L ] .
—4 9

101. Solve the inequality 36x—x’ < 0 and write the solution set in interval notation.
A) (—0,-6)U(0,6)

B) (-6,6)
C) (—o0,6)
D) (-6,0)u(6,)
E) (—o0,)
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102. Use a graphing utility to graph the equations y =8and y = x* + 5x + 3. Use the graphs to

103.

104.

approximate the values of x that satisfy the inequailty x* + 5x +3 < 8. Round answers to
nearest hundredth.

A) (~00,0.85]
B) [-5.85,0.85]
C) [-5.85,%)
D) (—0,-5.85]U[0.85,)
E) [0.85,)
Solve: >x 22
.
A) (_OO 2]
3
B) [2,»)
C) ( 2 ( 2 )
—00,—— |U| ——, 0
3 3
D) (_oo’g_u(z,oo)
E) [—%,2)&)(2,00)
Solve ! —%30
x+56 x
A) (—oo,—7)u(0,8]
B) (—00,~56)U(0,8]
C) (=o0,—56)U[~7,0)L(0.8]
D) (—0,-56)U[-7,0)
E) [-7,0)u(0,8]
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105.
Use a graphing utility to graph the equations y =

approximate the values of x that satisfy the inequality

nearest hundredth.
A) [0.76,5.24]

(—00,5.24]
C) (—0,0.76]U[5.24,)
D) [0.76,)
B) (—0,0.76) U (5.24,)

Section 1.8 - Other Types of Inequalities

landy = . Use the graphs to

x*+4

>1. Round answers to
x’+4

106. Eind the domain of x in the expression 36 —x" .

A) (—0,—6]U[6,0)

B) (—,6]
) [-6,6]
D) [—6,00)
E) (—n,e)

107. Solve: 4.7x* —11.7 < -3.7x. Round answer to the nearest hundredth.

A) (—o0,1.23)
) (1.23,)
C) (-,-2.02)
D) (—0,-2.02)U(1.23,)
E) (-2.02,1.23)

108. A rectangular field has a perimeter of 392 feet and is to have an area at least 9315
square feet. Within what bounds must the length, x, of the rectangular field lie?

A) [76,120]

[81,115]
C) [86,110]
D) [89,125]
E) [91,110]
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Name: Date:

Section 2.1 - Linear Functions in Two Variables

1. Estimate the slope of the line.

A) 3
B) 1

3
C) -3
D) 1

E) undefined

2. Find the slope and y-intercept of the equation of the line y =8x—35.
A)

|
slope: 3 ; y-intercept: —5

B

) slope: é; y-intercept: 8
C) slope: 8; y-intercept: —5
D) slope: —5; y-intercept: 8
E) slope: 8; y-intercept: 5

3. Find the slope and y-intercept of the equation of the line -3y — 12x = 9.
A) slope: 12; y-intercept: 9
B) slope: 9; y-intercept: 12
C) slope: 12; y-intercept: —3
D) slope: -3; y-intercept: —4
E) slope: 4; y-intercept: —3
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Section 2.1 — Linear Equations in Two Variables

4. Plot the points and find the slope of the line passing through the pair of points.

(5,-2), (3,-5)
5_‘.}"
_,-_1___
3__
2__
T x
—— ID ———1—+
54321_1__12345
o4
_3--
A4
_5--
A) 2
slope: —
P 3
B) 2
slope: ——
P 3
O) 7
slope: —
P 8
D) 3
slope: —
P 2
E) 3
slope: ——
P 2
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5. Plot the points and find the slope of the line passing through the pair of points.

(5,-5), (-3,-5)

5_‘.}"

_,-_1__

3__

2__

T x
g+t
243204012 3405

ot

S+

41

5T

A) slope: 0
B) slope: 1
C) slope: -8
D) 1
slope: ——
PR

E) slope: undefined

6. Determine whether lines L; and L, passing through the pairs of points are parallel,
perpendicular, or neither.

L:(0,3), (-6,-3)
Ly: (-9,-5), (-12,-8)
A) parallel

B) perpendicular

C) neither

7. Determine whether lines L, and L, passing through the pairs of points are parallel,
perpendicular, or neither.

Li:(7,0),(-2,-8)
Ly:(8,2),(-4,0)
A) parallel

B) perpendicular
C) neither
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8. Determine whether lines L, and L, passing through the pairs of points are parallel,
perpendicular, or neither.

Li:(3,1),(7,3)
Ly: (-6, 2), (—2,-6)
A) parallel

B) perpendicular
C) neither

9. The graph shows the net profit (in thousands) for Enrico's petsitting business for the past
year.
16

14+

12+

ot
>
—

=)
I
T

S
1
T

(%)
|
T

Net profit (in thousands of dollars)
(= -]

0
EEEEEEZEZ385 ¢
Month

Use slopes to determine the month in which the net profit showed the least increase.
A) February
B) June
C) July
D) September
E) January

10. Find the slope-intercept form of the equation of the line that passes through the given
point and has the indicated slope.

point: (6, —4) slope: m =4
A) y=4x-4

B) y=4x+22

C) y=4x-28

D) y=4x+6

E) y=4x+10
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11. Find the slope-intercept form of the equation of the line that passes through the given

12.

13.

point and has the indicated slope.
slope: m==0

Find the slope-intercept form of the line passing through the points.

Find the slope-intercept form of the line passing through the points.

point: (9, -3)
A) 1
=—x-3
770
B) x=-3
C) y=9
D) x=9
E) y=-3
(-4,9),(-3,1)
A) y=-8x+068
B) y=-8x-23
O 1 17
:——X-’——
8 2
D) 1 23
=—X—
8 8
E) y=8x+41
(_47 _1)7 (49 _4)
N
B _ 3.3
YT
o ,_. 3.5
YT
Dy _ 8.2
YT
E) 8 35
=——X——
3 3
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14. Use the intercept form to find the equation of the line with the given intercepts. The
intercept form of the equation of a line with intercepts (a, 0) and (0, b) is
221, a=0, bo0.
a b
x-intercept: (5, 0) y-intercept: (0, 2)
A) 2x+5y=1
B) 1
2x+5y=—
4 10

O 1
Sx+2y=—

4 10

D) 5x+2y=10
E) 2x+5y=10

15. Write the slope-intercept form of the equation of the line through the given point
parallel to the given line.
point: (-9, —6) line: —=10x + 5y =7
A) 1 51

B) I 21
C) y=-10x+84
D) y=2x+12
E) y=2x+3

16. Write the slope-intercept form of the equation of the line through the given point
perpendicular to the given line.
point: (=7, —6) line: 5x +20y =6
A) 1 . 37

B I 31
)y

Copyright © Houghton Mifflin Company. All rights reserved. 79





Chapter 2 — Functions and Their Graphs

17. Luigi's Pizza Parlor purchases a mixer for $513. The machine has a useful life of 9 years
after which time another one will have to be purchased. Assume depreciation of the
machine is linear. Write a linear equation giving the value V' of the mixer during the 9

years it will be in use.

A

) Vz—Lt+9
57

B

) Vth+9
57

©) Vz—it—513
57

D) V=-57t+513
E) V=57t-513

Section 2.2 - Functions

18. Does the table describe a function?

Input value | 2001 | 2002 | 2003

2004 | 2005

Output value | 50 80 50

70 60

A) vyes
B) no

19. Does the table describe a function?

Input value | 30 50 30

40 60

Output value | 2001 | 2002 | 2003

2004 | 2005

A) no
B) yes

20. Does the table describe a function?

Input value 1 |3 1]7]3]1

Output value | —11 | -8 [0 [ 8 |11

A) yes
B) no

21. Does the table describe a function?

Inputvalue | -5|-1| 0 | 1
Output value | -6 | 6 | -6 | —6
A) vyes
B) no

80
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22. Which set of ordered pairs represents a function from P to O?

P=1{4,8,12, 16} 0=1{4,-2,0}
A) {(4,-4),(8,-2),(8,0),(12,-2), (16,-4)}
B) {(12,-4),(12,-2), (12, 0)}

O {(12,-2),(8,-4), (4,-2),(8,0), (12,-4)}
D) {(8,-2),(12,0), (16,-2)}

E) {4,0),(12,-2),(4,-4),(12,0)}

23. Which equation does not represent y as a function of x?

A) x=6y+4
B) x=-1
C) y=—6x-9
D) y=|3+x
E) y=\4+8x
24. Which equation does not represent y as a function of x?
A) -Sy=-4
B) 9x=-9y
C) 2x-2y=6

D) 3x*+3y=-2
E) —9y2— Tx =3

25. Evaluate the function at the specified value of the independent variable and simplify.
fw)y=5w-8

/(0.7)

A) 3.5w—40
B) 11.5

C) 45

D) 0.7w-38
E) 0.7w+8
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26. Evaluate the function at the specified value of the independent variable and simplify.

3)’: yS—l
g(»)=13y"+3y, -l<y<l
3y3+3y2, y>1

)
4
A) 384

125
B) 9
5
C) 12
5
D) 108
25
E) 432
125

27. Evaluate the function at the specified value of the independent variable and simplify.

2w
f(w)_7w+6
S(x+5)
A) -2x-10
Tx+41
B) -2x+10
Tx+41
C) 2w-10
Tw+41
D) 10
29
E) 10
41
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28. Find all real values of x such that f'(x) = 0.

f(x)=36x>-16
A)

I+

B)

I+

&)

I+

D)

O O|lh Wi |Ww

™
N—
w | o

29. Find all real values of x such that f'(x) = 0.

f(x):—8x—1

A) 1

B) 1
C 1
8
D) 1
8
E)

30. Find the value(s) of x for which f'(x) = g (x).

f(x)=x*-16x+4 g(xX)=-9x-6
A) 4, 20, 2

3
B) 4,-16, 2

3
C) 5,2
D) -5,-2
E) 12, 2

3
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31. Find the domain of the function.

32.

33.

84

-Ox
x+4

g(x)=

A) all real numbers x #—4

B) all real numbers x #—4, x#0

C) all real numbers

D) x=-4,x=0
E) x=-4

Find the domain of the function.

2(t)=V9—12

A) -3<t<3

B) t<-3ort>3

C) >0
D) <3

E) all real numbers

Find the difference quotient and simplify your answer.

f(t)=-8F+9¢,

A) 17+h
B
) —55—8t+772

C
) 98t+7t—2

D) 9-8h
E) -55-8h

f@+h=f&
h 2
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34. A rectangle is bounded by the x-axis and the semicircle y =64 — X2 (see figure).

Write the area 4 of the rectangle as a function of x and determine the domain of the
function.

y= 64 — x?
&

.-""'F’d-—_ (X, J’)

X
3 8
A ) =2 6a-22, 8<x<8
B s=2nf64—x2, x>0

O Aw)=2xv64-x2, 8<x<8

D) A(x) = |x| V64— x? , all real numbers

B s)=xlos—x2, x>0
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Section 2.3 - Analyzing Graphs of Functions

86

35. Use the graph of the function to find the domain and range of 1.

&y

v

$ $ $ $ / :;-
£ 4 3 g/l o

A)

B)

0

D)

E)

2l
/ N
44

domain - I:—DD:—IJUI:—E;:D:I
range : I:—m:ZJUI:—l:m]

domain : all real numbers

range : (—m= —2) UI:—l m)

Domain: all real numbers

Range: [:—m= —2] UI:—LDD]

dom ain - [—m=—2] UI:—LDD)

range : I:—m= —2] UI:—l o

domain - I:—m= —2] UI:—l m:I

range - all real numbers
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36. Use the Vertical Line Test to determine in which of the graphs y is not a function of x.

A)
yo3
x _i‘},
T
T X
———— ———1—
42 4t
Sl
it
B)
9
D)
X
N

E) All of the choices (A, B, C, and D) represent functions.

Copyright © Houghton Mifflin Company. All rights reserved. 87





Chapter 2 — Functions and Their Graphs

37. Find the zeroes of the functions algebraically.

x2—5x+6

fy =2

A
) x=-3,x=-2, xZ—%

B) x=-3,x=-2

O 1
xX=—-=
7
D) x=3,x=2
E)

x=3,x=2, )c=—l

38. Find the zeroes of the functions algebraically.

E) no real zeroes

39. Use a graphing utility to graph the function and find the zeroes of the function.

f)=9+2
X
A) _8
9
B) 9
022
8
0O) 8
o 8
9
D 9
8

E) no real zeroes
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40. Determine the intervals over which the function is increasing, decreasing, or constant.

f(x]={x2= x<1

L =x:z1

A)

decreasing on [—DD:l]
constant on I:L-:D)
B)
decreasing on I:—m= U]
increasing on (UJ)
constant on I:Lm]
0
decreasing on I:—-:D= D]
increasing on I:[lm]
D)
increasing on IZ—DDJ]

constant on I:Lm]
E)
increasing GﬂI:—DD= U]

decreasing on I:Ill]

constant on (L m:l
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41. Use a graphing utility to graph the function and visually determine the intervals over
which the function is increasing, decreasing, or constant.

Fx)=2x* - 4

A)

B)

0

D)

E)

90

decreasing on I:CI Dj

increasing on ([lm:l

increasing DnI:—DD:—l]
decreasing on (—LD]
increasing on I:[ll]

decreasing on I:Lm]

decreasing on I:—m= —1]
increasing Dn[—l 1)

decreasing on I:L m]

increasing on I:—m= U]

decreasing on I:D;I']

decreasing on I:—m= —1]
increasing crnI:—LU]
decreasing on ([ll)

increasing on [Lmj
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42. Use a graphing utility to graph the function and approximate (to two decimal places)
any relative minimum or relative maximum values.

fx)=x-2x"+x+5

A) relative maximum: (0.33, 5.15)
relative minimum:  (1.00, 5.00)

B) relative maximum:  (1.00, 5.00)
relative minimum:  (0.33, 5.15)

C) relative maximum:  (5.15, 0.33)
relative minimum:  (5.00, 1.00)

D) relative maximum: (5.00, 1.00)
relative minimum:  (5.15, 0.33)

E) relative maximum: (5.00, 85.00)
relative minimum:  (5.15, 93.58)

43. Graph the function and determine the interval(s) for which f'(x) > 0.

f(x)=—x"—2x
5_‘.}"
4__
3+
2__
T x
———1— ————>
54324012345
24
34
A+
54
A) (—oo,—2]U[0,oo)
B) [-2,0]
O (-2,0)
D) (—oo,—2)U(0,oo)
B) {2}
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44. Determine whether the function is even, odd, or neither.

fx)=x -3 +5
A) even

B) odd

C) neither

45. Write the height /4 of the rectangle as a function of x.

A)

h(x) = -2 + 6x
B)

h(x) = —x" +2x+5
&)

h(x) = —x* +2x+4
D)

h(x) =6x
E)

h(x)=-2x+10
46. Find the average rate of change of the function from x; to x».

fx)=x*—x+3 x1=0,x,=3
A) 3
B) -6
C) 6
D) 4
E) 2
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47. Use the position equation s = —16¢* + vyt + 5o to write a function that represents the
situation and give the average velocity of the object from time ¢ to time #,.

An object is thrown upward from a height of 94 feet at a velocity of 65 feet per second.

Hh=1, L=5

A) s=-166>+65t+94;
B) s=—166%+65+94;
C) s=-1612+65t+94;
D) s=—-16:>+941+65;
E) s=-16:+941+65;

avg.
avg.
avg.
avg.

avg.

Section 2.4 - A Library of Parent Functions

velocity =—124 ft/s
velocity = 40 ft/s
velocity =31 ft/s
velocity = -2 ft/s
velocity = 69 ft/s

48. Write the linear function f'such that it has the indicated values.

f=6)=17,
A) 13

f9)=0
47

y=—xt—

9

3

B) 9 145
+ —

0) 7
D) 15
y

E) 7

13

49. Evaluate the function for the indicated values.

f(x):4|Ix—8]]+3

OfH @44 ) f (gj

A) (1) 44
B) (1) 44
C) (145
D) (1)-45
E) (1) 45

(ii) —49
(ii) —49
(ii) —45
(ii) -45
(ii) —49

(iii) ~29
(iii) 25
(iii) -25
(iii) —29
(iii) —29
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50. Which graph represents the function?

—_y
B)
.
4
9
D)
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s —n

44—

30
b

—01 .

——
0
5432140 123435

A)

g(x) = [[x— 3]]
B)

£() = [x+3]
C)

g(x) = H

D)

g(x) = [[33{]]
E)

glx) = 3[[x]]
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52. Which graph represents the function?

X - -
PO -SSR
4-4x, x:x12
A)
B)

=

0

=

D)
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E)

53. Which function does the graph represent?

4y

- M
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54. A dump-truck driver is paid $13 per hour for regular time and time-and-a-half for
overtime. The weekly wage function is given by

13h, 0<h<40
w(h) =

19.5(h-40)+520, h>40

where / is the number of hours worked in a week.

The company increased its pay by 3 dollars per hour. What is the new weekly wage

function?
A) 13h+3, 0<h<40
W(h) =
22.5(h—40)+523, h>40
B) [13h+3, 0<h<40
| 24(h-40)+640, h>40
C) 16h, 0<h<40
W(h)=
22.5(h—40)+523, h>40
D) 16h, 0<h<40
W(h)=
22.5(h—40)+ 640, h>40
E) _[16n, 0<h<40
| 24(h-40)+640, h>40

98
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Section 2.5 - Transformations of Functions

55. Use the graph of f to determine which answer is the transformation
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56. Use the graph of
flx)=x
to write an equation for the function whose graph is shown.

sty
4 L
It
21
1+
il’.'
54w/ 7446
3
_4 |
-1
A)
F() =(x+1? -2
B)
) =(x-1?-2
0)
F) =(x+D? +2
D)
F =2 (x-12-2
E)

F(%) = %(w 1) -2

57. 3

Describe the sequence of transformations from the related common function f(x) = x
to g

g(x)=5(x =5y’

A) horizontal shift 5 units right; then vertical stretch by a factor of 5
B) horizontal shift 5 units left; then vertical stretch by a factor of 5
C) horizontal shift 5 units left; then vertical shrink by a factor of 5
D) vertical shift 5 units up; then vertical shrink by a factor of 5

E) vertical shift 5 units down; then vertical shrink by a factor of 5
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58. Describe the sequence of transformations from the related common function f(x) = Jx
to g

g(x)=—/x+8

A) reflection in the x-axis; then vertical shift 8 units down
B) reflection in the x-axis; then vertical shift 8 units up

C) reflection in the y-axis; then vertical shift 8 units up

D) reflection in the y-axis; then horizontal shift 8 units right
E) reflection in the y-axis; then horizontal shift 8 units left

59. Write an equation for the function that is described by the following characteristics:

the shape of f(x) =[[x], but reflected in the y-axis, moved four units down
A) g(x)=[-x]-4
B) g(x)= [[—x]]+4
O gx)=—[x]+4
D) g(x)=-[x-4]
E) gx)= —[[x+4]]

60. Write an equation for the function that is described by the following characteristics:

the shape of f(x)= X2 , but moved three units down, nine units to the left, and then
reflected in the x-axis

A g(x)=3-(x-9’
B) g(x)=3-(x+9)’
C) g(x)=—(x+9)>-3
D) g(x)=—(x+3)*-9
B g(n=9-(x+3)
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Section 2.6 - Combinations of Functions: Composite Functions
61. Find (f+ g)(x).

f(x)=5x"-5x+4
g(x)=—6x>+9x+3

A) (f+9x)=11x"-14x"+1
B) (f+g)x)=—x'+4x"+7
C) (f+o)x)=11x"—l4x+1
D) (f+o)(x)=—x"+4x+7
E) (f+gx)=x"—4x-7

62. Find (f—g)(x).

6x 3
@)= g ==

A) _6x-3
(f -9 =

B) _6x-25
(f =) =7

9 r-w=-2=1

2
(f - g)(x)= 6x —218x—21

6x° —T7x
xZ —18x+21

(f-9)0 =2

6x° —Tx

D)

E)

63. Find ( f2 )(x).

f(x)=+/-2x g(x)=-Tx-9
A (fe)(x)=x\14+32x

B) (fg)(x)=3x14+2x

O (fe)x)=+-9x-9

D) (o) =14 -9

B} o)) =v14x2 +18x
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64. Find (f/ g )(x).

F(x)=-Tx% +4x 2(x)=-9-x
Y (f/g)(x)=#, x#9

Y (f/g)(x)=%, x#-9

© (f/g)(x)=%, x#0

P o =R v

E) 22

(f/g)(x):T—4, x=0

65. Evaluate the indicated function for f(x) =x*—2 and g (x) =x + 9.

(fg2)(=2)
A) 14

B) 42
C) -26
D) -22
E) -58

66. Evaluate the indicated function for /(x) =x* — 6 and g (x) =x + 5.

(f—g)t+5)
A) £+9+9
B) #+9¢+19
C) A+111+9
D) £+11¢+19
E) A-t+9

67. Find fog.

f(x)=—4x+8 g(x)=x+9
A) (fog)(x)=—4x—28
B) (fog)(x)=—4x+17
C) (fog)(x)=—4x*—28x+72
D) (feg)x)=-5x-1
E) (fog)(x)=-5x+17
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68. Find go f.

S(x)=x-8 g)=x
A) (goNx)=x"-8
B) (go/f)(x)=x"—64
C) (go/)(x)=x"+64
D) (gof)(x)=x"—8x+64
E) (gof)(x)=x"—16x+64

69. Find fog.

F)=x+3 () =—

X —

A (fog)® =x%

D (fepm=—
x°~ +6x

C) 2
(f o g)(x) =

X —

P (fogrm=—"
I

E) -
(f o)) =222

X —

70. Find fog.

f(x)=
A (fog)x)= x2—14x+46‘

x2—3‘ gx)=T7—-x

B (fog)n) =[x +40
O (fep =10+
D) (fogym=[4-+

B (fegin=7-]-3
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71. Use the graphs of f and g to evaluate the function.
4/ (x) 4o(x)

(fog)(2)
A) 4
B) 0
0) 1
D) 2
E) -1

72. The monthly cost C of running the machinery in a factory for ¢ hours is given by

C(t) = 40t +350.

The number of hours ¢ needed to produce x products is given by
t(x)="2x.

Find the equation representing the cost C of manufacturing x products.
A) C(x)=80x+350

B) C(x)=80x+14000

C) C(x)=42x+350

D) C(x)=42x+390

E) C(x)=40x+352

Section 2.7 - Inverse Functions
73. Show algebraically that fand g are inverse functions.

x—9
7

fx)=Tx+9 g(x)=
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106

74. Show algebraically that f'and g are inverse functions.

75.

76.

77.

f(x)=+x+6 g(x)=x2—6, x>0

Find the inverse function of f.

f(x)=x"-2

Al =x-2
B) =Y -2
O =2
D) =x+2
E) )= +2

Find the inverse function of f.

9x -3
f(x):8x+7’ X#E—g
A - 8x-9 7
D= v
B - 8x+7 1
c) b S

_ sx+7 1
) S e R
D - —7x-3 9
EACE 8x-9 "8
E _ Tx+3 9
D= el

Determine whether the function has an inverse function. If it does, find the inverse

function.

f(x)=x*+5

A) No inverse function exists.
B) ) =vx+5, x>0

O lx)=vx-5

D) f_l(x) =Jx+5,x>-6
B rlw=va-s
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78. Determine whether the function has an inverse function. If it does, find the inverse
function.

f(X)={

8x—32,
(x=3)° -8, x>3

x<3

A) No inverse function exists.

B)

0)

D)

E)

79.

=

=

=

=

(fo2)"'(3)
A) 23p
B) 234
©) 233+1
D) 485
512

E) undefined

Copyright © Houghton Mifflin Company. All rights reserved.

x+32

s x<3

8

Vx+8+3, x=3
_|._

al 32, x<-8
8

Vx+8+3, x=>-8

x—32’ <8
8

Vx+8+3, x=>-8
_|._

X 32’ <3
8

Vx+11, x=3

Use the functions given by f(x) = % —1 and g(x)= x> to find the indicated value.
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80. You have $6600 to invest in two accounts with simple interest rates of 6% and 4% per
year, respectively. A model for the total interest / after the first year is

1=0.06x +0.04(6600 — x)

where x is the number of dollars invested in the account with an interest rate of 6%.
(a) Find the inverse function.

(b) What does each variable represent in the inverse function?

(c) Use the context of the problem to determine the domain of the inverse function.

(d) Determine the amount of money invested in the account with an interest rate of 6%
when the total interest for the first year is $312.

108 Copyright © Houghton Mifflin Company. All rights reserved.





Section 3.1 — Quadratic Functions and Models

Name: Date:

Section 3.1 - Quadratic Functions and Models

1. Graph the given function.
Sl =(x-2)" -1

Y-

A)

[ I =

' !
= P2

B)

L e =5
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Chapter 3 — Polynomial Functions

0

¥

N

D)
4
2
N
-2
-4
E)
4

2
N

Py

2. Compare the graph of s(x) = 4 x 9) +9 with s(x)=x’

o

A) s(x)= 4(x- 9) +9 shifts right 9 units, shifts downward 9 units, and shrinks by a
factor of 1 .
4

B) s(x)= 4(x- 9)2 +9 shifts right 9 units, shifts upward 9 units, and stretches by a
factor of 4.

O sx)= 4(x- 9)2 +9 shifts left 9 units, shifts downward 9 units, and stretches by a
factor of 4.

D) s(x)= 4(x — 9)2 +9 shifts right 9 units, shifts upward 9 units, and shrinks by a

factor of l )
4

E) s(x)= 4(x- 9)2 +9 shifts left 9 units, shifts upward 9 units, and stretches by a
factor of 4.
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1 ’ .
Compare the graph of p(x) = [—7()( + 5)} —6 with p(x)=x".
A) 1 2
p(x)= [—7(x + 5)} — 6 shifts right 5 units, shifts downward 6 units, and shrinks
1
by a factor of ——.
49
B) 1 2
p(x)= [7(x + 5)} — 6 shifts right 25 units, shifts upward 6 units, and shrinks
1
by a factor of —.
49
O 1 2
p(x)= [—7(x + 5)} — 6 shifts left 5 units, shifts downward 6 units, and shrinks
1
by a factor of —.
49
D) 1 2
p(x)= [—7(x + 5)} — 6 shifts right 5 units, shifts upward 6 units, and shrinks by
1
a factor of —.
49
E) 1 2
p(x)= [7(x + 5)} — 6 shifts left 25 units, shifts upward 6 units, and shrinks by

a factor of L .
7
4. Determine the vertex of the graph of the quadratic function f(x)=x>—4.

A) (0,4)
B)
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5. ) : )
Determine the vertex of the graph of the quadratic function f(x)=x> —3x+ T

13
V(24
2’2

7 (=%)
4
1

- From the graph of the quadratic function f(x)= (x — 4)2 + 9, determine the equation of

the axis of symmetry.
A) x=4

B) x=9

C) x=-9

D) x=-+4

E) 9

X=——

4

. From the graph of the quadratic function f(x)=—x"+2x+8, determine the equation of

the axis of symmetry.
A) x=-2

B)
C)
D)
E)

7
8
1
9

= % =x =

. Determine the x-intercept(s) of the quadratic function f'(x) = x> +10x +26.

A) (-10,0),(10,0)
B) (-5,0),(16,0)
) (-3,0),(-8,0)
D) (-10,0),(-8,0)
E) no x-intercept(s)
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9. Determine the x-intercept(s) of the quadratic function f(x) = x* —2x 8.
A) (-2,0),(4,0)
B) (6,0),(-5,0)
O (2,0),(-4,0)
D) (-6,0),(5.0)

E) no x-intercept(s)

10. Write the quadratic function, f(x)=—x"+12x—32, in standard form.
A fx)=—(x+6)" +4
B) f(x)=(x-4)"-6
O s =(x-6) -4
D) f)=—(x—6) +4
E) f)=—(x+4) -6

11. Write the quadratic function, f(x)=x"+4x+5, in standard form.
A fx)=—(x+2) -1
B) fx)=(x+2)"+1
O f@=—(x-1)+2
D) feoy=(x-1)-2
E) f(x):—(x—2)2 ~1

12. : . . .
Write the quadratic function, f(x)= —é(x2 —18x+ 27) , in standard form.
A)
f(x)=- (x 9) +6
B)

f(x)= —(x —9)' +6

O =t (x+6) 9

D =1L (x+9) 6

E) f(x)=— (x+9) +6
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13. Find the standard form of the quadratic function shown below:

A)

Fx)=-(x+1) +3
B)

f(x}—— [:x+1] +3
0

FG)=-(1-x)"+3
D)

fix)=- I:x+1] +3
E)

f(x}—— I:x 1] +3

14. Write the standard form of the equation of the parabola that has a vertex at (3,—4) and
passes through the point (—6,8) )

f(x) =%(x—3)2 —6

B) f(x) =i(x—3)2 —4

©) f(x)=— (x+3) —4

)f(x)— (x+4) +8

E) f(x)=—= (x+4) +6
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15. _
Write the standard form of the equation of the parabola that has a vertex at (%,éj and

passes through the point (2, 3) )

A 2
: f(x)z%(x+§j +

B 2
) f(x)=;—z(x—§j ;

2
0) o)

13 ’
f(x):3—2(x+§j +

D) 2
1 =231 -

E) 2
1 =231 -

16. Find two positive real numbers whose product is a maximum and whose sum is 156.
A) 76,80
B) 78,78
C) 83,73
D) 87,69
E) 66,90

17. Find two positive real numbers whose product is a maximum and whose sum of the first
number and four times the second is 160.
A) 128,8
B) 96,16
C) 88,18
D) 80, 20
E) 56,26
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18. A farmer has 216 feet of fencing and wants to build two identical pens for his prize-
winning pigs. The pens will be arranged as shown. Determine the dimensions of a pen
that will maximize its area.

19.

A)
B)
&)
D)
E)

27'x 36'
27'x 72"
21'x 52!
7'x176'
9'x108'

A Norman window has the shape of a rectangle surmounted by a semicircle as in the
figure below. If the perimeter of the window is 44 ft, express the area, 4, as a function

of the width, x, of the window.

A)

B)

0

D)

E)

oy
J
%,—/
X
Ax) = 88x — x*
2
_ 2 _ 2
A(x) = 176x—4x" —7zx
8
88x—i—(2—7r)x2
A(x) =
4
2 2
Ax) = 176x—4x" —7nx
2
2 2
Ax) = 88x Zz X
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20. . o )
The height, 4(x), of a punted rugby ball is given by A(x) = —éxz + ;—zx + 3 where x is

the horizontal distance in feet from the point where the ball is punted. How far,
horizontally, is the ball from the kicker when it is at its highest point?

A) 19 feet

B) 24 feet

C) 41 feet

D) 22 feet

E) 29 feet

Section 3.2 - Polynomial Functions of Higher Degree

21. Match the equation with its graph.
x' =17x" +16

20

Jx)=-
A)

B)
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0

D)

E)

22. Describe the right-hand and the left-hand behavior of the graph of r(x)=2x" —3x’ +7.

A) Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and falls to the right.

B) Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and falls to the right.

C) Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and rises to the right.

D) Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and rises to the right.

E) Because the degree is even and the leading coefficient is positive, the graph rises to
the left and rises to the right.

118 Copyright © Houghton Mifflin Company. All rights reserved.





Section 3.2 - Polynomial Functions of Higher Degree

23. Describe the right-hand and the left-hand behavior of the graph of
m(x)=-5x"+7x’ —18.

24.

25.

26.

A)
B)
&)
D)

E)

Because the degree is even and the leading coefficient is negative, the graph falls to
the left and falls to the right.

Because the degree is even and the leading coefficient is negative, the graph rises to
the left and falls to the right.

Because the degree is even and the leading coefficient is negative, the graph falls to
the left and rises to the right.

Because the degree is even and the leading coefficient is negative, the graph rises to
the left and rises to the right.

Because the degree is odd and the leading coefficient is negative, the graph rises to
the left and rises to the right.

Describe the right-hand and the left-hand behavior of the graph of
3 3 2
n(x)=——(x —7x" —4x+1).
(0 =-( )

A)
B)
0
D)

E)

Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and falls to the right.

Because the degree is odd and the leading coefficient is negative, the graph rises to
the left and falls to the right.

Because the degree is odd and the leading coefficient is negative, the graph falls to
the left and rises to the right.

Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and rises to the right.

Because the degree is even and the leading coefficient is negative, the graph rises to
the left and falls to the right.

Find all real zeros of the polynomial f(x)=x’ —8x* —9x+ 72 and determine the

mutiplicity of each.

A)
B)
0)
D)
E)

x =3, multiplicity 2; x =8, multiplicity 1

x =3, multiplicity 1; x =-3, multiplicity 1; x =8, multiplicity 1
x =8, multiplicity 2; x =-3, multiplicity 1

x =-3, multiplicity 1; x =-8, multiplicity 1; x =8, multiplicity 1
x =8, multiplicity 3

Find all real zeros of the polynomial f(x)=x*—40x” +144 and determine the

mutiplicity of each.

A)
B)
0)
D)
E)

Copyright © Houghton Mifflin Company. All rights reserved.

x =4, multiplicity 2; x =36, multiplicity 2

x =2, multiplicity 2; x =—6, multiplicity 2

x =4, multiplicity 2; x =—6, multiplicity 1

x =2, multiplicity 2; x =6, multiplicity 2

x =2, multiplicity 1; x =2, multiplicity 1; x =—6, multiplicity 1; x=6,
multiplicity 1
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27. Find all real zeros of the polynomial f(x)=x*+5x’ +4x” and determine the
mutiplicity of each.
A) x=0, multiplicity 2; x =—4, multiplicity 1; x =—1, multiplicity 1
B) x=4, multiplicity 2; x =1, multiplicity 2
C) x=0, multiplicity 2; x =4, multiplicity 1; x =1, multiplicity 1
D) x=-4, multiplicity 2; x =—1, multiplicity 2
E) x=0, multiplicity 1; x =4, multiplicity 1; x =—4, multiplicity 1; x =1,
multiplicity 1

28. Using a graphing utility, graph f(x)=x’ —100x and approximate the zeros and their
multiplicity.
A) x =0, multiplicity 1; x =10, multiplicity 2
B) x=0, multiplicity 1; x =10, multiplicity 1; x =—10, multiplicity 1
C) x=0, multiplicity 2; x =-10, multiplicity 1
D) x=0, multiplicity 3
E) x=10, multiplicity 2; x =—-10, multiplicity 1

29. Using a graphing utility, graph f(x)=x" —8x* +16x’ and approximate the zeros and
their multiplicity.
A) x=0, multiplicity 2; x =4, multiplicity 3
B) x=0, multiplicity 2; x =4, multiplicity 1; x = —4, multiplicity 2
C) x =0, multiplicity 3; x =4, multiplicity 2
D) x=0, multiplicity 3; x =—4, multiplicity 2
E) x=0, multiplicity 2; x =4, multiplicity 2; x =—4, multiplicity 1

30. An open box is to be made from a square piece of cardboard, 22 inches on a side, by
cutting equal squares with sides of length x from the corners and turning up the sides
(see figure below). Determine the function, V| in terms of x, that represents the volume
of the box.

A) V(x)=-2x"+22x

B) V(x)=-4x +44x’

O) V(x)=4x" —44x> +22x
D) ¥V (x)=—-4x+44x> —22x
E) V(x)=4x’—88x” +484x
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31. An open box is to be made from a square piece of cardboard, 36 inches on a side, by
cutting equal squares with sides of length x from the corners and turning up the sides

(see figure below). If the volume of the box is represented by ¥ (x) = x(36— 2)c)2 ,

determine the domain of V'(x).

X
X
X
A) D={x|x>0}
B) D={x[0<x<18}
CO) D={x|72<x<144}
D) D={x|0<x<36}
E) D={x|18<x<36}

Section 3.3 - Polynomial and Synthetic Division

32. Use long division to divide.
(—6x7 +33x—15)+(x-5)

A

) —6x+63— 330
x-5

B) —6x+3

© —6x+63— 66
x—5

D) —6x+66

E) 6x-3

33. Use long division to divide.
(x* =22 +16x-32)+(x-2)

A) x*+8

B

) X2 —4x+12- 12
x—2

© x* —4x+24+ 48
x—2

D) x*—4x+12

E) x*+16
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34. Use long division to divide.
(x* +125)+(x+5)
A) x* —5x+25
B) x*-25
C) x*+5x-25
D) x*+25
E) 5
x+5

x* =25+

35. Use long division to divide.
(x4 —x +3)+(x2 74x—1)

A) X’ +4x—-4

B) x*—4x+4

O 68x+19
¥ —4x—1

3x-1

x*—4x-1

4

X’ +4x—4

x> +4x+16+

D
) X —dx+4+

E)

X’ +dx —4-

36. Use long division to divide.
(x3 +5x+3)+(x—1)

37. Use synthetic division to divide.
(5x° —26x° +35x—6)+(x-3)
A) 5x*—13x+6
B) 5x*—1lx+2
C) 5x*+5x+3
D) 5x* -16x-5
E) 5x°+7x-10

38. Use synthetic division to divide.
(8+5x° —38x—11x*)+(x+2)

A) 5x* —18x-8
B) 5x*+9x-5
C) 5x*-9x-2
D) 5x* —21x+4
E) 5x*+9x-20
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39. Use synthetic division to divide.
(¥ —12x+16)+(x—2)

A) x*+2x-8
B) ¥ -2x-12
C) x*+4x+4
D) x*+6x+8
E) x*+4x-4

40. Use synthetic division to divide.
—12x* +77x* =131x + 60
3x-5

A) 3x*-3x+9

B) 16x* +48x-12

C) —36x*-3x+144
D) —12x* +12x+144
E) —4x*+19x-12

41. Use synthetic division to divide.
2x° +13x> +26x +15

5
xt—

42. Write f(x)=x"—7x*+x—64 in the form f(x)=(x—k)g(x)+r when k =38.

43. Write f(x)=x"—13x* +28x+40 in the form f(x)=(x—k)g(x)+r when
k=7+7 , and demonstrate that f(k)=r.

Copyright © Houghton Mifflin Company. All rights reserved. 123





Chapter 3 — Polynomial Functions

124

44,

45.

46.

If f(x)=3x"—6x+5, use synthetic division to evaluate f(—6).

C e 1
If f(x)=-x"+2x-3, use synthetic division to evaluate f (Zj .

A 1 29
G
B 1 81
5%
C 1 41
'3
D 1 13
"G
E 1 25
)R

If x=-3 isaroot of x’ +x°> —9x—9 =0, use synthetic division to factor the
polynomial completely and list all real solutions of the equation.

B)
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47. . T
If x :% is a root of 49x” —126x” +60x —8 = 0, use synthetic division to factor the

polynomial completely and list all real solutions of the equation.

A) (7x—2)(7x+2)(x—2); ng, —%, 2

B) 2

(7x+2)2(x—2); x:—7, 2

© (7x—2)(x—2)2; x:%, 2

D) (7x+2)(x-2)"; x=%,2
E) (7x2)2(x2);x:%,2

48. If x=+/2 isaroot of x* +3x> —2x —6=0, use synthetic division to factor the
polynomial completely and list all real solutions of the equation.

A) (x—3)(x—x/5)2; 3, V2

B) (x—3)2(x—\/§); 3,42

®) (x+3)(x—\/5)(x+x/5); 3,42,-\2
D) (x+3)(x+\/§)2; -3,-V2

E) (x+3)(x+\/5)2; 3,2

49. Using the factors (x—2) and (x—3), find the remaining factor(s) of

f(x)=x" —4x” + x + 6 and write the polynomial in fully factored form.

A) f(x):(x—Z)(x—3)(x+1)

B) f(x) =(x—2)(x—3)2

0 f(x)z(x—Z)(x—?a)(x—l)

D) f(x)z(x—Z)z(x—3)
(x-2)
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50. Using the factors (3x+4) and (x —1), find the remaining factor(s) of
f(x)=—12x* +35x’ +20x> — 55x +12 and write the polynomial in fully factored form.
A) f(x)=(3x+4)(3x+4)(4x—-1)(x-1)
B)  f(x)=(3x+4)(-x+3)(4x-1)(x-1)
O f(x)=(3x+4) (4x—1)(x+1)
D) f(x)=(3x+4)(~x-3)" (x+1)
DS =(3x+4) (x-1)
51. Use the zero or root feature of a graphing utility to approximate the zeros of

F(x)=2x +8& —-5x-7
accurate to the nearest thousandth.

SN N N N

3x+4

A) x=-4692
B) x=-8.492,-0.6951.186
C) x=-3.573

D) x=-4388,-0720,1.108
E) x=-3910.-0.763.1.173

52. A+ T+ T —
Simplify the rational expression, 3x éx n 17x 3 , by using long division or
—3x

synthetic division.
A) x*+2x+3
B) x*—6x+1
C) x*+4x-3
D) x*—4x+9
E) x*-2x-3

3 . . x*=17x° +106x* —288x +288 :
Simplify the rational expression, T 8r 716 , by using long
x° —8x

division or synthetic division.
A) x> -9x+18

B) —x*+3x+18

C) x*-3x+36

D) —x*-6x+36

E) x*-7x+12
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Section 3.4 - Zeros of Polynomial Functions

54. Find all zeros of the function f(x)=x"(x+ 5)(x3 - 8) .

A)
B)
0
D)
E)

x=-5,8

x=0,5-2
x=0,-5,2,~1-1/3i, 1+ 14/3i
x=5,-8

x=0,-5,2

55.
A)
B)
0
D)
E)

x=-2,-4i,4i
x=2,4i
x=2,-4,4
x=2,-4i,4i
x=2

56.

A)
B)
0
D)
E)

x=-4,2,4-2i 4+2i
x=4,-2,—4-2i 4-2i
x=4,-2,4+2i, —4+2i
x=-4,2, 4420, —4-2i
x=4,-2,—4-2i 4+2i

57.

A o244
2

B) x=-3,-8,4

©) x=2,4,—4,—§

D) 1 4 2
X

E) 4 2
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Find all zeros of the function f(x)= (x — 4)

Find all zeros of the function f(x)=(x—2)(x+4i)(x—4i).

(x+2)[x+(4+2i)|[x—(4-2i)].

Find all the rational zeros of the function f(x)=-3x"+4x’ +52x> —64x —64.

127





Chapter 3 — Polynomial Functions

58. Find all the rational zeros of the function f(x)=2x"+3x*-9x’ —=3x* —11x—6.

A
) x:l,—3,1
2
B
) w220
3
C
)xzilaiga
2 2
D) 13
X=——,——
2 2
E
) x:—l,—3,2
2

59. Find all the rational zeros of the function f(x)=x" +4x* —2x’ —14x* —3x—18.
A) x=1,-1,-3,2
B) x=2,-3
C) x=1,3,-2
D) x=3,1
E) x=1,-1,3,-3,-2

60. Find all real solutions of the polynomial equation x* —7x’ +42x—-36=0.
A) x=1,6,+/6
B) x=1,36
C) x=1,-7,-6
D) x=1,-36,12
E) x= 1, i\/g

61. Find all real solutions of the polynomial equation
6x° +x° +29x" +5x° +19x° +4x - 4=0.
A
) xX= l, 1 , t1
3
B)

=
I
|

-+

\S]

-

W | —

®)

=
Il
\
H ==

-

D)

H W=

=
Il

H

—

E)

I+

=
Il
[+
W= W]~
I+
[\

-
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62.

63.

64.

65.

66.

Section 3.4 - Zeros of Polynomial Functions

Use the zero or root feature of a graphing utility to approximate the zeros of the function
f(x)=x°—8x" +9x” +18 accurate to the nearest thousandth.

A) =£1,2.449,1.732

B) +i,-2.449,-1.732

C) +i, £2.449, £1.732

D) 2.449,1.732

E) +£1,-2.449,1.732

Use the zero or root feature of a graphing utility to approximate the zeros of the function
F(x)=x* —=J6x +9x* —9/6x accurate to the nearest thousandth.

A) x=0,+3i7,2.449

B) x=3i,2.449

C) x=9,-2.449

D) x=0,£3i

E) x=0,+3,2.449

Given —4i is a root, determine all other roots of f(x)=x"—5x> +16x —80.
A) x=45,4i

B) x=-4,£5i

C) x=5,t4

D) x=5,4i

E) x=45,4

Given 3+ i is a root, determine all other roots of f(x)=x* —12x° +64x> —168x +180.
A) x=3+i 3430, 2

B) x=3-i,2+i

C) x=3—1i,3-3i,2+i

D) x=3—i, —3+3i

E) x=3—1i 343

Given 1+ i is a root, determine all other roots of f(x)=x" —8x* +24x’ —32x> +20x.
A) x=3+1i,1-1i

B) x=3+i,1-40

C) x=3+i,1-1,0

D) x=3-i,1-4,0

E) x=3-i1-i
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67.

68.

69.

70.

71.

Write f(x)=x"+x”+36x+36 as a product of linear factors.
A) x= (x 1)(x+6)

B) x:(x—l)z(x—6l)

9 x=(x—1)(x—6)2

D) x:(x+1)(x+6i)(x—61)
E) x=(x+1)(x-1)(x+6)

x— 3+l)(x—2—i)(x—2+i)
x— 3+z)(x+3 21)(x—2+i)
z)(x 2+3l)(x—2—3i)
)

x=3—i)(x—- 3+2l)(x 3— 21)

N SN N/~
><

Write f(x)=x" —8x*+24x’ —32x* +20x as a product of linear factors.
A) (x—3+i)3(x—1—i)2

B) xz(x—3—i)(x—1+i)(x—l—i)

O) x(x=3+i)(x=3=i)(x—1+i)(x—1-i)

D) x3(x—3— )(x l—z)

E) (x—3—i)2(x 1- )

Use Descartes' Rule of Signs to determine the possible number of positive and negative
zeros of f(x)=5x"+10x.

A) 5 positive reals or 3 positive reals or 1 positive real; no negative reals
B) 1 positive real; 3 negative reals or 1 negative real

C) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real
D) 1 positive real; 5 negative reals or 3 negative reals or 1 negative real
E) no positive reals; no negative reals

Use Descartes' Rule of Signs to determine the possible number of positive and negative
zeros of f(x)=6x" —2x>+5x-5.

A) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real

B) 3 positive reals or 1 positive real; no negative reals

C) 1 positive real; 3 negative reals or 1 negative real

D) 1 positive real; 3 negative reals or 1 negative real

E) no positive reals; no negative reals
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72. Use Descartes' Rule of Signs to determine the possible number of positive and negative
zeros of f(x)=x"+5x"+3x+6.
A) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real
B) 3 positive reals or 1 positive real; no negative reals
C) 0 positive real; 3 negative reals or 1 negative real
D) 1 positive real; 3 negative reals or 1 negative real
E) no positive reals; no negative reals

73. Find all the real zeros of f(x)=9x" +48x> —35x+6.
A) 1

x=—,—-6
3
B) 11
X==,—
26
© xz—l,—3
6
D) 1 1
X=—,—
3 6
E
) x=l,6
3

74. Find all the real zeros of f(x)=-3x" —8x> —3x-8.

A _ 83
378
B) x=-3,1,-8
©) x=%1, ——
D) 8
xX=—=
3
E) 1 1
X=—=, ——
378
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75.

76.

An open box is to be made from a square piece of cardboard, 36 inches on a side, by
cutting equal squares with sides of length x from the corners and turning up the sides
(see figure below). After determining the function V, in terms of x, that represents the
volume of the box, use a graphing utility to estimate the dimensions that will maximize
its volume.

A)
B)
0
D)
E)

12" x 12" x 6"
24" x 24" x 6"
24" x 24" x 12"
18" x 18" x 12"
6" X 6" X 3"

A farmer wants to enlarge an existing rectangular pig pen such that the total area of the
new pen is twice as large as the original pen. The current pen's dimensions are 20' x 27",
The farmer wants to add 14 feet more to the long side than to the the short side. Find the
dimensions of the new pen.

A) 4 feet x 18 feet

B) 24 feet x 45 feet

C) 24 feet x 31 feet

D) 24 feet x 38 feet

E) 24 feet x 41 feet

Section 3.5 - Mathematical Modeling and Variation

132

Determine whether the variation model below is of the form y=kx or y = K .
X

143
33

156
36

169
39

182
42

195
45
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78. .. - .
After determining whether the variation model below is of the form y =kx or y = K ,
X

79.

80.

find the value of k.
X 21 28 35 42 49
y 9 12 15 18 21
A) k=17
B
) L
7
C
) 7
3
D
) 3
7
E
) 7
9
After determining whether the variation model below is of the form y=kx or y =
find the value of k.
X 4 8 12 16 20
1 1 1 1 1
y — R R R —_
6 12 18 24 30
A
) 1
4
B
) L2
3
C
) L
2
D
) 5
4
E
) 3
2

. - : k
Determine whether the variation model below is of the form y=kx or y=—.
X

X 20 40 60 80 100

P S e T B R RS TR

30 60 90 120 150
A) y=kx
B) &k
Cx
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134

81.

82.

83.

&4.

Assume that y is directly proportional to x. If x =16 and y =12, determine a linear
model that relates y and x.

A4
Y73
B) 3
="x
=5
c 3
==x
-
D) 3
7y
B 2
Y73

The simple interest on an investment is directly proportional to the amount of the
investment. By investing $7250 in a certain certificate of deposit, you obtained an
interest payment of $174.00 after 1 year. Determine a mathematical model that gives the
interest, /, for this CD after 1 year in terms of the amount invested, P.

A) 1=(0.022)P
B) 1=(0.027)P
O 1
D) 71=(0.028
E) 1

The sales tax on an item with a retail price of $956 is $76.48. Create a variational model
that gives the retail price, y, in terms of the sales tax, x, and use it to determine the retail
price of an item that has a sales tax of $90.82.

A) $1147.48

B) $1137.24

C) $1079.56

D) $1106.88

E) $1135.25

The electrical resistance, R, of a wire is directly proportional to its length, /, and
inversely proportional to the square of its diameter, d . A wire 20 meters long of
diameter 2 millimeters has a resistance of 10 ohms. Find the resistance of a wire made
of the same material that has a diameter of 3 millimeters and is 45 meters long.

A) R=12.5 ohms

B) R =13.5 ohms

C) R=13.8 ohms

D) R=10 ohms

E) R=0.100 ohms
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85. Find a mathematical model for the verbal statement:
"z varies directly as the square of s and inversely as »n."

A) ks®
z=—
n
B) z=ks’n
O 2
()
n
D) z= k(sn)2

E 2
e
S

86. Find a mathematical model for the verbal statement:
"The force of attraction F between two oppositely charged particles varies directly

as the product of the magnitudes ¢y and 0, of the charges and inversely as the
square of the distance & between the particles”

A)
F=-1k0, Q,d°
B)
F= "lTCQ11
Qd"
0)
F=== 193
7
D)
m1
F=—
0, d’
E)
Fokd
0,0
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87. Find the constant of proportionality for the following situation:
"y is jointly proportional to x and z and inversely proportional to w."
w=6,x=7,y=5,and z=8

A
) 20
21
B
) U35
48
O 2
28
D
336
E
) po28
3

88. Find the constant of proportionality for the following situation:

"y is jointly proportional to x and w’."

w=3,x=-8,andy=5

A _ 40
27
B) , 5
216
0 , s
1944
D) , 5
192
B) ,_320
9

89. Hooke's law states that the magnitude of force, F', required to stretch a spring x units
beyond its natural length is directly proportional to x . If a force of 2 pounds stretches a
spring from its natural length of 14 inches to a length of 14.7 inches, what force will
stretch the spring to a length of 15.5 inches? Round answer to nearest hundredth.

A) F =338
B) F=3.56
C) F=4.00
D) F=429
E) F=5.15

136 Copyright © Houghton Mifflin Company. All rights reserved.





Section 4.1 — Ration Functions and Asymptotes

Name: Date:

Section 4.1 - Rational Functions and Asymptotes

1. The graph of the function

3x
fe ===
is shown below. Determine the vertical and horizontal asymptotes of its graph.
0 _"..J"
B -+
E 4
_,[1 4

A) horizontal: v = -2 and y = 2; vertical x=0
B) horizontal: v = -4 andy = -2; vertical x = 1
C) horizontal: y = (; vertical x=-2andx= 2
D) horizontal: y =3; vertical x =4

E) horizontal: y = () vertical x=10
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138

2. The graph of the function

3x
fe ===
is shown below. Determine the domain.
0 _"..J"
B 4
E 4
_,[1 4

i S
(.
(o
—

A) Domain: all real numbers exceptx=-2andx=1
B) Domain: all real numbers exceptx =10

C) Domain: all real numbers exceptx=3 andx =4
D) Domain: all real numbers exceptx=0andx=3
E) Domain: all real numbers except x = 4

3. Determine the equations of the vertical and horizontal asymptotes of the graph of the
function f(x)= 2 .
x—1

A) horizontal: x=0; vertical: y=1

B) horizontal: y =—1; vertical: x=0

C) horizontal: y=2; vertical: x=1

D) horizontal: y =0; vertical: x =1

E) horizontal: x=1; vertical: y=-2

4. Determine the equations of the vertical and horizontal asymptotes of the graph of the
: X
function f(x)= pE
A) horizontal: x=0; vertical: y=-1
B) horizontal: y=1; vertical: x=0
C) horizontal: y =1; vertical: x=-1
D) horizontal: y =0; vertical: x=-1
E) horizontal: x =—1; vertical: y =-1
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5. Determine the equations of the vertical and horizontal asymptotes of the graph of the
x2

x*—25°

A) horizontal: y =1; vertical: x=5and x=-5

B) horizontal: y =-5; vertical: x=1

C) horizontal: x =—1; vertical: y=5and y=-5

function f(x)=

D) horizontal: y =1; vertical: x =5
E) horizontal: x =5 and x =-5; vertical: y=-1

6. Determine the domain of the function f(x)= ( 3 )3 .
x—1

A) Domain: all real numbers except x =-3 and 1

B) Domain: all real numbers except x =1
C) Domain: all real numbers except x =-3 and —1

D) Domain: all real numbers except x =3 and 1
E) Domain: all real numbers

7. 2 _
Determine the domain of the function f(x)= 2x—1
X +3x+2
A) Domain: all real numbers except x =—1 and 2

B) Domain: all real numbers except x =2
C) Domain: all real numbers except x =—1 and —2

D) Domain: all real numbers except x =1 and 2
E) Domain: all real numbers

8. 2 4y
Determine the domain of the function f(x)= %2520
X

A) Domain: all real numbers except x =—5 and —4

B) Domain: all real numbers except x =25
C) Domain: all real numbers except x =—5 and 4

D) Domain: all real numbers except x =5 and —4
E) Domain: all real numbers
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9. Which of the following is the graph of the given equation?

-— 7

_x-12
f) =2
A)

B)

140
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0

D)

B+
B+
4+
D+

A
10+

0B & -4 -2

o

2__
4

B+
g+
o+

E)

a3+
4
4+
a4

A
1014

141
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10. 2 _
Determine the zeros (if any) of the rational function f(x)= al 64 .
x J—
A) x=6
B) 1 1
X=—,Xx=——
3 3
C) x=—4,x=4
D) x=-2,x=2
E) no zeros
11. 2

Determine the zeros (if any) of the rational function g(x)="7+

A) x=—1,x=7

2+7

B) x=-2
)] 2 2
X=——,x=—
7 7

D) x=-7,x=17
E) no zeros

12. -1
Determine the zeros (if any) of the rational function g(x) = xz e
X

A) x=-1,x=1

B) x=1

O x=- S,x:\/g,x:l

D) x=—J5,x=5,x=-1,x=1
E) no zeros

13. x’ -4
Given f(x)= , gx)=x-2:
x+2

a. Determine the domains of f(x) and g(x).
b. Simplify f(x) and find any vertical asymptotes.
c. Complete the table.

x 4 3.5 -3 2.5 2 -1.5 1
f(x)
g(x)

d. Explain how the two functions differ.
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14. . 3x+2 1
Given f(x)=———, xX)=—:
f@)=55 8=
a. Determine the domains of f(x) and g(x).
b. Simplify f(x) and find any vertical asymptotes.
c. Complete the table.
2 2
x -1 - 0 - 1 2 3
3 3

S (x)

g(x)
d. Explain how the two functions differ.

15. . S5x—15 5
Given f(x)=————, X)=—:
/) x*—Tx+12 8(x) x—4
a. Determine the domains of f(x) and g(x).
b. Simplify f(x) and find any vertical asymptotes.
c. Complete the table.
X 0 1 2 3 4 5 6

f(x)

g(x)
d. Explain how the two functions differ.

. . 1 . .
Determine the value that f(x) =3 —— approaches as x increases and decreases in
X

magnitude without bound.
A) 4

3
C) 2
1
0
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17. : 3x-5 : .
Determine the value that f(x) = al p approaches as x increases and decreases in
x f—

magnitude without bound.
A) 6

5
C) 4
3
2

18. . 3x-5 : .
Determine the value that f(x)=—; S approaches as x increases and decreases in
x —

magnitude without bound.
A) 7

@)
~
S = W W

. +
19 Find the domain of /(x) = al f6.
x J—

A) all real numbers except x=—4 and x=4
B) all real numbers except x = —4
C) all real numbers except x =4

D) all real numbers except x =16
E) all real numbers

20. ) x* -1
Find the domain of f(x)= R

A) all real numbers except x =2

B) all real numbers except x=—1, x=1and x =-2

C) all real numbers except x =1 and x =-2

D) all real numbers except x =2 and x =-1

E) all real numbers

2
21 Find the domain of £(x)= A ol
x +x+1
A) all real numbers except x =—1 and x =4
B) all real numbers except x = —1
C) all real numbers except x = -3
D) all real numbers except x =1
E) all real numbers
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22.

23.

24.

25.

Section 4.1 — Ration Functions and Asymptotes

x+5
x> =25

Determine the equations of any horizontal and vertical asymptotes of f(x) =

A) horizontal: y =0; vertical: none
B) horizontal: y=5; vertical: x=0
C) horizontal: y =0; vertical: x =-5
D) horizontal: y=0; vertical: x=5
E) horizontal: y =-5; vertical: x=15

Determine the equations of any horizontal and vertical asymptotes of
x*—4

TO=55 0

A) horizontal: y =0; vertical: none

B) horizontal: y=5; vertical: x=0

C) horizontal: y =1; vertical: x=-5

D) horizontal: y=1; vertical: x=2 and x=-5

E) horizontal: y =-2; vertical: x=-5

Determine the equations of any horizontal and vertical asymptotes of
2x* —x-9

J)= x*+3x+3

A) horizontal: y =2; vertical: none

B) horizontal: y=4; vertical: x=0

C) horizontal: y =1; vertical: x=-3

D) horizontal: y=-2; vertical: x=3 and x=—4

E) horizontal: y =-3; vertical: x=—4

"Young's Rule" is a formula that is used to adjust adult dosage levels for young children.
If a denotes the adult's dosage (in milliliters) and if ¢ is the age of the child (in years),

then the child's dose y is given by y = % . Determine a child's age, ¢, if the child's
r+

dosage is 3 mL and the corresponding adult's dosage is 9 mL. Round answer to nearest
year.

A) 8 years old

B) 7 years old

C) 6 yearsold

D) 5 years old

E) 4 yearsold

Copyright © Houghton Mifflin Company. All rights reserved. 145





Chapter 4 — Rational Functions and Conics

26. The relationship between the number S of spawners and the number M of offspring that
live to maturity of a certain salmon population can be described by the formula
Y (4600)S

S +450

possible number of offspring that can survive. Round answer to nearest whole spawner.
A) 4600 spawners
B) 3840 spawners
C) 3200 spawners
D) 1800 spawners
E) 1550 spawners

. Determine the number of spawners that would yield 80% of the greatest

27. The population density D (in people/mi®) of a certain metropolis is related to the

6500x  \ithin

x*—49

what distance, from the center of the city, will the population density meet or exceed
400 people/mi*? Round answer to nearest tenth of a mile.

A) 19.1 miles

B) 18.8 miles

C) 18.4 miles

D) 17.9 miles

E) 17.6 miles

distance x (in miles) from the center of the city by the formula D =
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Section 4.2 - Graphs of Rational Functions

28. Given the graph of
¥

Jflx)= 1%
below, determine which of the following graphs represents
=
g(x) = ——
(x-1)

A)

a6 49 S o4 g
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B) _‘
T
-2 4 B 8
0)
A
54
E_
_,-_1_
!
L x
==ttt
8 6 4 23 ¥4 5 8
24
A4
E+
84
D)
&y
X
a6 -4 20 4 B B
24
-4t
51+
a4
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E
) Eg_‘.}"
T
-"-1-'_
2__
1 x
LI LI I B s e iy
66 422468
s
B
Al
29, e

Determine the domain of f(x) = TS
A) all real numbers except x = —-25

B) all real numbers except x=-5and x=5
C) all real numbers except x=—5 and x =1
D) all real numbers except x =5

E) all real numbers

30. ) ) +
Determine the domain of f(x) = X+

X’ —5x

A) all real numbers except x=—1, x=0, and x=5
B) all real numbers except x=0 and x=5

C) all real numbers except x=—5 and x =-1

D) all real numbers except x =5
E) all real numbers

31. 24 4
Determine the domain of f(x) = f 1(2)x 24 .
X +6x —x—06

A) all real numbers except x=-1, x=1, x=-6, and x =4

B) all real numbers except x =—6 and x =—4
C) all real numbers except x=—1, x=1, and x=-6

D) all real numbers except x =6
E) all real numbers
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32. x*
Identify all intercepts of f(x) = .
y pts of /(1) =—"—

A) x-intercept: none; y-intercept: (0,7)
B) x-intercept: (0,0); y-intercept: (0,0)

C) x-intercept: none; y-intercept: (0,1)
D) x-intercepts: (—6,0) and (6,0); y-intercept: (0,1)

E) x-intercept: none; y-intercept: none

33. ) . +
Identify all intercepts of f(x) = bx+6

x*—6x
A) x-intercept: (—1,0); y-intercept: none
B) x-intercept: (—1,0); y-intercept: (0,6)
C) x-intercept: (1,0) ; y-intercept: none
D) x-intercept: (0,0); y-intercept: (0,0)
E) x-intercept: none; y-intercept: none
34, ) . x> +6x+8
Identify all intercepts of f(x) = e
A) x-intercept: (0,0); y-intercept: (0,0)
B) x-intercepts: (—4,0),(—1,0),(1,0); y-intercept: (0,—2)
C) x-intercept: (—2,0); y-intercept: (0,—2)
D)

. 3 .
x-intercept: (_5’ Oj ; y-intercept: none
E) x-intercept: none; y-intercept: none

35. 2
Determine the equations of any horizontal and vertical asymptotes of f(x) = 2):_ %
X

A) horizontal: y =6; vertical: x =—6
B) horizontal: x =1; vertical: none
C) horizontal: y =—6; vertical: x=1
D) horizontal: y =1; vertical: none
E) horizontal: none; vertical: none
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. . . . . +
Determine the equations of any horizontal and vertical asymptotes of f(x) = 32x 33 .
x°—3x
A) horizontal: y =-3; vertical: x=3 and x=0
B) horizontal: y=3; vertical: x=-3 and x=0
C) horizontal: y =0; vertical: x=3 and x=0
D) horizontal: y =0; vertical: x=0
E) horizontal: none; vertical: none
37. Determine the equations of any horizontal and vertical asymptotes of
x> +8x+15
X)= .
S X +5x°-x-5
A) horizontal: y =0; vertical: x=-1and x =1
B) horizontal: y =0; vertical: x=1and x=-5
C) horizontal: y =1; vertical: x=-5
D) horizontal: y =0; vertical: x=-5 and x=-3
E) horizontal: none; vertical: none
38. 2 _
Given f(x)=2 10 o(x)=x_4:
x+4
a. Determine the domains of f(x) and g(x).
. Simplify f(x) and find any vertical asymptotes.
c. Complete the table.
x —6 5.5 -5 —4.5 —4 -3.5 -3
S (x)
g(x)
d Explain why a graphing utility may not show the difference in the domains of f

and g.

Copyright © Houghton Mifflin Company. All rights reserved. 151





Chapter 4 — Rational Functions and Conics

152

39.

40.

41.

42.

Given f(x)=—2—19 >
x_

—_ X)=——:

oz 9T,

a. Determine the domains of f(x) and g(x).

b. Simplify f(x) and find any vertical asymptotes.
c. Complete the table.

X 0 1 2 3 4 5 6

J(x)

g(x)

d. Explain how the two functions differ.

Given f(x)= % , determine the equations of any slant and vertical asymptote.
A) slant: y=x—2; vertical: x=-7

B) slant: y=x+12; vertical: none

C) slant: y=x+2; vertical: x=-2

D) slant: y=x-9; vertical: x=5

E) slant: none; vertical: none

. > _9x+14 : . .
Given f(x)= % , determine the equations of any slant and vertical asymptote.

A) slant: y=x-2; vertical: x=-5
B) slant: y=x+1; vertical: x=-3
C) slant: y=x—2; vertical: x=2
D) slant: y=x—5; vertical: x=4
E) slant: y =x—5; vertical: none

x =27

Given f(x)= , determine the equations of any slant and vertical asymptote.

x2 —JX
A) slant: y=x+3; vertical: x=0 and x =3
B) slant: y=x+27; vertical: x=3

C) slant: y=x+3; vertical: x=0

D) slant: y=x+9; vertical: x=-3 and x =3
E) slant: y=4x+1; vertical: x =27
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43, > _3x—
Given the rational function f(x)= X o3x-4 :
x+2
a. Using a graphing utility, sketch the graph in the given window frame:
15
_10.......... ..........10
-25
b. Determine the domain of the function.
c. Identify any vertical asymptotes.
d. Determine the equation of the slant asymptote.
44, —3x—x
Given the rational function f(x)= 15=3x-x :
12-3x
a. Using a graphing utility, sketch the graph in the given window frame:
12
7 13
5
b. Determine the domain of the function.
c. Identify any vertical asymptotes.
d. Determine the equation of the slant asymptote.
45. . . - .
Given the equation al n 3 =0, solve for any x-intercepts.
X
A) (-7,0)
B) (2,0) and (-7,0)
O (1,0)
D) (2,0)
E
(2 0)
7
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46. :
Solve for any x-intercepts for the graph of 4L —4x=0.
X

154

47.

48.

49.

A) (-4,0)
B) (-4,0) and (4,0)
C©) (1,0)
D) (4,0)

E) (—l,OJ and (1,0)
4 4

Solve for any x-intercepts for the graph of x+7+ =0.

x+2

Solve for any x-intercepts for the graph of
A) (-4 ) and (0,0)
( and ( )
C) ( 10 j
3’
) and ( )

0
4,0) and (5,0)

x+4 x

=0.

Solve for any x-intercepts for the graph of x —

A) (~1,0) and (5,0)

) (4,0)and (5,0)
©) ( )and( )
D) (-1,0) and (4,0)
E) (-4,0) and (26,0)
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0. .
Solve for any x-intercepts for the graph of x _8 =0.
X

A) (-9,0) and (9,0)
B)

51. A 1500-liter tank contains 30 liters of a 10% acid solution. You add x liters of a 90%
acid solution to the tank. Determine a function C that represents the proportion of acid
to the total solution in the final mixture.

A . 1-9x
- 10(30+x)
B) . 30+9x
- 10(30+x)
C) ,__270+x
10(30+x)
D) . 9—x
- 10(30+x)
E) C 90+ x
10(10+x)

52. A 1500-liter tank contains 70 liters of a 30% acid solution and you add x liters of a 70%
acid solution to the tank. If the function C, which represents the proportion of acid to the

210+ 7x

10(70+x)

based upon the physical constraints of the problem.

A) 0<x<800

B) 70<x<150

C) 150<x<1430

D) 0<x<1430

E) 0<x<1500

total solution in the final mixture, is given by C = , determine the domain
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53. A 1500-liter tank contains 70 liters of a 10% acid solution and you add x liters of a 90%

acid solution to the tank. If the function C, which represents the proportion of acid to the
70+ 9x

10 (70 + x)

concentration of acid appear to be approaching as x increases without bound? (Ignore

the physical constraint that 0 < x <1430.)

A) 90%

B) 10%

C) 80%

D) 100%

E) 40%

total solution in the final mixture, is given by C = , what percent does the

Section 4.3 - Conics
54. Match the equation with its graph.

-

v =4x

A)
N\?

¥

54

B)
4
3 X
=
S22 46
4
€)
4
i 2! I'/I/I‘/Ii
LMY,
:
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55.

56.

D)
%}"::::i
4
E)
A

:II:II{t:

Oy Bt B S

Find the vertex and focus of the parabola.

yo=-=x

) vertex: (0,—§j
4

B)
vertex: (0, 0)

&)
vertex: (0, 0)

D)
vertex: (0, 0)

E
) vertex: (O, —E)
4

focus: —g, —%
3 3
focus: | 0, —gj
3
focus: —g, 0
3
1
focus: | ——, O
6
1
focus: | 0, ——
6

Find the vertex and focus of the parabola.

x2 =28y =0

A) vertex: (7, 0)
B) vertex: (-7, 0)
C) vertex: (0, 0)
D) vertex: (0, 0)
E) vertex: (0, 0)

focus: (0, 0)
focus: (0, 0)
focus: (7, 0)
focus: (0, 7)
focus: (0, —7)
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57. Find the standard form of the equation of the parabola with the given characteristic and
vertex at the origin.

focus: (0, —8)
A) x*=-32
B) x*=-8y
C) x*=8y

D) *=-32x
E) )*=-8

58. Find the standard form of the equation of the parabola with the given characteristic and
vertex at the origin.

directrix: x=-5

A) x*=20y
B) x’=-20y
C) x*=-5y
D) y*=-5x
E) »*=20x

59. Find the standard form of the equation of the parabola and determine the coordinates of
the focus.

}.3 =lx focus: [l[:']
2 2
) }.2 =lx focus: IZLDJ
2
D) x=2y" focus: (2.0)
E) x=i}' focus: (2,0)
2
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60. A solar oven uses a parabolic reflector to focus the sun's rays at a point 5 inches from
the vertex of the reflector (see figure). Write an equation for a cross section of the oven's
reflector with its focus on the positive y axis and its vertex at the origin.

o
L =5 inches
A) yzéxz
B) y=5x2
0 y=20x2
D) x2=20y
E) x2:5y

61. Write an equation for a cross section of the parabolic ear (used to hear sounds from a
distance) shown in the picture.

microphone

/

]
|
|

—_ |~

<>
d
d = 1.5 inches
A) x2:6y
B) x2=1.5y
D) , 1
=—Xx
Y 6
E) 3215«
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62. Find the center and vertices of the ellipse.

63.

160

2 .2
alNR AN

64 9
A) center: (8, 3)
B) center: (0, 0)
C) center: (8, 0)
D) center: (0, 0)
E) center: (0, 0)

vertices: (-8, —3), (8, 3)
vertices: (0, —8), (0, 8)
vertices: (0, -3), (0, 3)
vertices: (=3, 0), (3, 0)
vertices: (-8, 0), (8, 0)

Find the center and the vertices of the ellipse.

4x2 + y2 =4
A) center: (0, 0)

B) center: (0, 0)
C) center: (0, 0)
D) center: (-2, 2)
E) center: (-2, 2)

vertices: (-2, 0), (2, 0)
vertices: (0, -2), (0, 2)
vertices: (-2, -1), (2, 1)

vertices: (—1, -2), (1, 2)
vertices: (—1, 0), (1, 0)
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64. Find the standard form of the equation of the ellipse with the following graph.

65. Find the standard form of the equation of the ellipse with the following characteristics.

foci: ( ) major axis of length: 24
A) 2
x_+y_:
144 119
B
144 25
RS
25 144
D2 22
576 25
E) 2 2
N S
576 551
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66. An elliptical stained-glass insert is to be fitted in a
10 ft by 2 ft
rectangular opening (see figure). Using the coordinate system shown, find an equation
for the ellipse.

67.

68.

&)

D)

E)

2+
44
x+i—=1
25
_+} =1
25
5 'L':
x —=—=1
25
b
— -V =1
25
X 5
_+l:L" =1
5

You plan to draw an ellipse using a 52 cm long string and two tacks placed 48 cm apart.
What are the lengths of the major and minor axes?

A)
B)
0
D)
E)

major axis
major axis
major axis
major axis
major axis

:24 cm
152 cm
126 cm
152 cm
126 cm

minor axis
minor axis
minor axis
minor axis
minor axis

:10 cm
:20 cm
:24 cm
148 cm
:10 cm

Sketch the graph of the ellipse, using the latera recta.

x2

16

LY

25
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69. Sketch the graph of the ellipse, using the latera recta.

70.

71.

4x% +9)% =36

Find the vertices and asymptotes of the hyperbola.

© oy,
25 64
A)

vertices: (0, £5)

B
) vertices: (0, £5)

© vertices: (£5, 0)

D
) vertices: (£5, 0)

E
) vertices: (15, 8)

asymptote: y

asymptote: y

I
-+

ol 0| oo

asymptote: y
asymptote: y =+

asymptote: y =+

Il
I+

Il
[+
ol |

=

=

=

X

X

Find the vertices and asymptotes of the hyperbola.

16y% —9x% =144
A)

vertices: (0, £3)

B
) vertices: (0, £3)

© vertices: (£3, 0)

D
) vertices: (£3, 0)

E
) vertices: (13, 4)

asymptote:

asymptote:

asymptote:

asymptote:

asymptote:
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<
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<
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I+

<
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I+

<
I
I+
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72. Find the standard form of the equation of the hyperbola with the given characteristics.

vertices: (0, £3) foci: (0, £8)
Ay a2
9 64
B) 2 K2
9 55
RN
9 55
D2y
9 55
E) yz 2
9 55

73. Find the standard form of the equation of the hyperbola with the given characteristics.

foci: (£2,0) asymptotes: y =+2x
A 2 2

< P

4 4
By 2

4 4
c) 2 .2

v

4 16

5 5

2 2
S

4 16

5 5

2 2
B2 2

16 4

5 5
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74. A pinball machine is designed so that a bumper on one side is hyperbolic in shape. If a
pinball is directed at its focus, the ball will be reflected to a 10,000 point bonus pocket
positioned at the other focus (see figure). If the focus of the bumper has coordinates (8,
0), and the vertex of the bumper is (6, 0), find the standard form of the equation that
models the shape of the bumper.

&

(_8’ (Q/

8.0

A) 22
64 36
B) |2 2
36 64
C) 2 2
36 28
D) ,2 %
28 36
E) 2 yz
64 28

(6, 0)
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75. A small submarine is in a narrow underwater canyon 30 feet above the bottom searching
for two sunken ships that are known to be 500 feet apart on the canyon floor. The sonar
indicates that one of the wrecks is on the bottom in front of the sub, 475 feet from the
nose of the sub, and the other wreck is on the bottom directly behind the sub, 75 feet
from the nose. The difference in the distance from the wrecks to the sub is constant on a

hyperbola having the wrecks as foci.

Assume the two wrecks are positioned on a rectangular coordinate system at points with
coordinates (—250, 0) and (250, 0) as shown in the figure. Find the x-coordinate of the
position of the submarine. (Round to the nearest whole number, if necessary.)

A)
B)
0)
D)
E)

Section 4.4 - Translations of Conics

76. Identify the center and radius of the circle.

2+ (y— 1)2 =4
A) center: (0, 1)
B) center: (0, 1)
C) center: (0, 1)
D) center: (-1, 0)
E) center: (1, 0)

166

radius:
radius:
radius:
radius:
radius:

[T ST O J S N
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Section 4.4 - Translations of Conics

77. ldentify the center and radius of the circle.

(x+5)% +(y-8)* =25
A) center: (-8, 5) radius: 25
B) center: (5, —8) radius: 25

C) center: (8, -5) radius: 25
D) center: (8, -5) radius: 5
E) center: (-5, 8) radius: 5

78. Write the equation of the circle in standard form.

X2+ —14x+8y-16=0

A (x+7) +(y-4)* =81
B) (x=7)+(y+4)* =81
O (x+4)* +(y-7)* =81
D) (-4 +(y+7) =1
B (x=7)+(y+4)* =1
79. Write the equation of the circle in standard form.
4x% +4y* —8x—16y-5=0
Mty -2
R
<) (x+2)2+(y+1)2=?
D) (x+1)2+(y+2)° =25
B} (x=2)*+(y-1)" =25

80. Find the vertex and focus of the parabola.

(y+8)*—8(x=7)=0

A) vertex: (7, 8) focus: (-7, 0)
B) vertex: (-7, 8) focus: (-7, 16)
C) vertex: (-7, 8) focus: (-5, 8)
D) vertex: (7, —8) focus: (9, -8)

E) vertex: (7,-8)

focus: (7, —6)
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81. Find the vertex and directrix of the parabola.

X2 —10x+16y+89=0

A) vertex: (-5, 4) directrix: y =8
B) vertex: (-5, 4) directrix: y=1
C) vertex: (-5, 4) directrix: y=9
D) vertex: (5,—4) directrix: y=-8
E) vertex: (5,4) directrix: y =0

82. Use a graphing utility to graph the parabola.
y= X2 +2x-1

83. Use a graphing utility to graph the parabola.
x+3=2(y—4)°

84. Give the standard form of the equation of the parabola with the given characteristics.

vertex: (6, 9) focus: (8, 9)
A) (y+9)2:8(x+6)
) (y-9)" =8(x-6)
O (y-9)" =-8(x-6)
D) (x-6)"=-8(y-9)
B} (x+6)° =—8(y+9)

85. Give the standard form of the equation of the parabola with the given characteristics.

vertex: (-5, —8) directrix: x =-7
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86. Give the standard form of the equation of the parabola with the given characteristics.

focus: (8, -3) directrix: y =5

(
B) (y-1)*=16(x-3)
O (x-1)*=16(y-8)
D) (x-8)*=—-16(y-1)
(

87. Describe the translation of the graph of the conic.

(3 ()
9 9

| N Y B

E==
-t
I\Jl:l
Frl -
N S
[ I
¥

'
i i y [
[ R R =

-1d
=12

A) The graph has been shifted 2 units to the right and 3 units downward from

the standard position.
B) The graph has been shifted 3 units to the left and 2 units upward from

the standard position.
C) The graph has been shifted 2 units to the right and 3 units upward from

the standard position.
D) The graph has been shifted 3 units to the left and 2 units downward from

the standard position.
E) The graph has been shifted 2 units to the left and 3 units downward from

the standard position.
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88.

&9.

90.

91.

The path of a rock released from a catapult is modeled by —475(y—11)=(x- 50)2 . The

coordinates x and y are measured in feet, with x = 0 corresponding to the position from
which the ball was thrown. Find the highest point and range of the trajectory. Hint: The
highest point is the y value of the vertex of the parabola, and the range is the positive x

value where y = 0.

A) highest point: 11 ft
B) highest point: 11 ft
C) highest point: 11 ft
D) highest point: 50 ft
E) highest point: 50 ft

range: 50+ 54209 ft
range: 200 ft

range: 50 ft

range: 200 ft

range: 100 ft

As a speeding train crosses a trestle over a deep gorge, a child drops his toy plane from

the window. The path of the toy plane is modeled by x? = —8(y—150), where y is the

height above the floor of the gorge and distances are measured in feet. How far will the
toy plane travel horizontally before it hits the bottom of the gorge? [Note: The toy plane
does not glide; it "drops like a rock."]

A) 8 ft

B) 34.6 ft
C) 150 ft
D) 1200.0 ft
E) 12 ft

Find the center and foci of the ellipse.

2 2
(x=7)° (287
72 81
A) center: (-7, 8)
B) center: (7, -8)
C) center: (7, -8)
D) center: (-7, 8)
E) center: (7, —8)

foci: (-7, 5), (-7, 11)
foci: (7, -11), (7,-5)
foci: (4, -8), (10, -8)
foci: (-10, -8), (4, -8)
foci: (-10, 8), (-4, 8)

Find the center and vertices of the ellipse.

9x% +16y> —144x+32y +448=0

A) center: (—1, 8) vertices: (-5, 8), (3, 8)
B) center: (-8, 1) vertices: (11, 1), (-5, 1)
C) center: (8,—1) vertices: (5,-1), (11,-1)
D) center: (8, —1) vertices: (4, 1), (12, 1)
E) center: (-8, 1) vertices: (—12, 1), (-4, 1)
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92. Find the standard form of the equation of the ellipse with the given characteristics.

vertices: (—1, —14), (-1, 4) minor axis of length: 14

A 2 2

V) -9
49 81

B) (x+1)2+(y+5)2_1
49 81

©) (x+1)2+(y+5)2_1
81 49

D) (x+5)2+(y+1)2:1
81 49

E 2 2

NI )
81 49

93. Find the standard form of the equation of the ellipse with the given characteristics.

center: (7, -5) a=3c foci: (6, -5), (8,-5)
A (517 (o)
8 9
B) (x87)2 +(y+95)2 1
C NG
D sy (-7

+ =1
9 8

D=5 1)’
9 8

=1

®)
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94. Find the standard form of the equation of the ellipse with the given characteristics.

95.

foci: (8, -2), (8, 8)
A) (x+8)2 +(y+3)2 _q

56 81

R N e
56 81

O (-8 (-3

D) (x-3° (v-8) _

D43’ (0+8)

81

+

56

=1

81

56

81

=1
56

endpoints of the major axis: (8, —6), (8, 12)

Find the standard form of the equation of the ellipse with vertices (£7, 0) and

. 6
eccentricity e = e

A)

B)

®)

D)

E)

2 ¥
36 49

2 2
x_+y_:1
36 49

2 2
x_+y_:1
49 36

2 2
X_+y_:1
49 13

2 2
X_+y_:1
13 49
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96. Find the standard form of the equation of the ellipse with vertices (0, +8) and

. 3
eccentricity e = 7

A) 2

2

Xy

=1
36 64

B) .2

2

Xy

=
36 64

Q) 2

2

x_+y_:1
64 36

D) .2

2

XY

1

AR S |
64 28

E) .2

2

X_+y_:1
28 64

97. Find the center and foci of the hyperbola.

) (9P

4 60
A) center: (-9, 1) foci: (-9,-7), (-9, 9)
B) center: (9,-1) foci: (9,-9), (9, 7)
C) center: (-1, 9) foci: (-9, 9), (7, 9)
D) center: (9,-1) foci: (1,-1), (17,-1)
E) center: (1,-9) foci: (1,-17), (1,-1)

98. Find the center and vertices of the hyperbola.

12x? —4y? —120x - 24y +216=0

A) center: (-5, 3) vertices: (-5, 1), (-5, 5)
B) center: (5, -3) vertices: (5, -5), (5,-1)
C) center: (5, -3) vertices: (3, -3), (7, -3)
D) center: (-5, 3) vertices: (-7, 3), (-3, 3)
E) center: (3, -5) vertices: (1, -5), (5, -5)
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99. Find the standard form of the equation of the hyperbola with the given characteristics.

100.

174

vertices: (1, 1), (1, 5)

A3 (@)’

4 32

B) (343 (x+1)° _,
4 32

O (y+1)? (x+3)° _
32 4

P (y-3)? (-1
4 36

B) (y+3) (x+1)° |
4 36

foci: (1, -3), (1, 9)

Find the standard form of the equation of the hyperbola with the given characteristics.

vertices: (0, —1), (10, —1)

A1) (-5

25 9 :
R )
25 9
O sy (=)'
9 25
P (x=s)? (1)’
25 9
D(rs)? (-1’
25 9

3 3
asymptotes: y =§x—4, y= —§x+2
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101. Identify the conic by writing the equation in standard form.

4x% +4y° +16x -8y +8=0
N (a2 (-1

[ERN R
4 4

B2 (-1’
3 3 ’
4 4

[\

O (4x+2) +(4y-1°=72;
D) (x+2+(y-1)*=7;
B} (x+2)+(y-1)" =3

102. Identify the conic by writing the equation in standard form.

4x% +9y? —8x—90y+193=0
A - (-5

Al
2 9

B 2 2

U E S
167 67~
4 9

C 2 2

U C ) )
219 © 73
4 3

P a-? (-s)
9 4 ’

Section 4.4 - Translations of Conics

ellipse

ellipse

circle
circle

circle

ellipse

ellipse

ellipse

ellipse

E) (2x—1)2 +(3y—5)2 =-167 ;circle
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103. Identify the conic by writing the equation in standard form.

104.

176

4% —25x% ~16y —100x - 94 =0

N2 (2
5 2 ’
2 5

B (-2 (w2’
5 2 ’
2 5

O (-2 (x+2)
U TR
2 25

P (-2 (x+2)
39 78 ’
2 25

D) (s
39 78 ’
2 25

hyperbola

hyperbola

hyperbola

ellipse

ellipse

Identify the conic by writing the equation in standard form.

5x% —30x— 60y —195=0

A)

(x-3)

=12(y+4);

12(y+4)+18;

hyperbola

hyperbola

parabola

parabola

circle
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Section 5.1 — Exponential Functions and Their Graphs

Name: Date:

Section 5.1 - Exponential Functions and Their Graphs

L. Evaluate the function f(x)=1.3" atx=2.7. Round to 3 decimal places.

A) 3.637
B) 3.510
C) 9.477
D) 2.031
E) 1.690

2. Evaluate the function f(x)=200(1.005)" atx = 180. Round to 3 decimal places.
A) 2.454
B) 36,180.000
C) 490.819
D) 488.073
E) 202.005

3. Identify the graph of the function.

£ = [1]

A)
K
2]
/\.x
RIS I I
At
B)
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C
) Ry

Y.

2 4 0 1 2

4

D)

[

2 4 0 1

[

E)

2 4 0 1 2
At

2t

4. Sketch the graph of the function

Fflx)=1-2%
e
3..
2..
1 4
E
+ + + + =
4 5 B -1_1'3'__ 1 2 3 4
-2t
Cu
44
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S Identify the operation that will transform the graph of f(x)=4" into the graph of

g (x) = 4x+2 .

A) g(x) is obtained by shifting f(x) 2 units upward (positive).

B) g(x) is obtained by shifting f{x) 2 units downward (negative).
C) g(x) is obtained by shifting f{x) 2 units to the left (negative).
D) g(x) is obtained by shifting f{x) 2 units to the right (positive).
E) g(x) cannot be obtained by any of these tranforms.

Identify the operation that will transform the graph of f(x)=35" into the graph of

g(x)=2-5%.

A) g(x) is obtained by reflecting f{x) in the x-axis then shifting upward 2 units.
B) g(x) is obtained by reflecting f{x) in the y-axis then shifting upward 2 units.
C) g(x) is obtained by reflecting f{x) in the x-axis then shifting downward 2 units.
D) g(x) is obtained by reflecting f(x) in the y-axis then shifting downward 2 units.
E) g(x) cannot be obtained by any of these tranforms.

7. What is the value of the function f(x)= 100%8* at x = 1.8? Round to 3 decimal places.

A) 422.070
B) 222.554
C) 66.921

D) 102.226
E) 2754.229

8. What is the value of the function f(x)= 3.8¢ 14 at x =-2.52 Round to 3 decimal

places.

A) 0.937

B) 125.839
C) 0.077

D) 36.153

E) 12,016.655
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9. Sketch the graph of the function
Flx)=2e*.
4

= R L s h

=

5432012345

|
Ly I S s

10. Use a graphing utility to determine which graph below is the graph of the function.

s(x) =18 W

A)
2
_2 f 3
-1
B)
10
-2 3
L
-1
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0
-2 3
-1
D) 2
=
1 3
-1
E) 2

Il I

]

-1
11. Use the One-to-One Property to solve the following equation for x.

Tx—1
(lj _27
3

A)i
7
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12. Use the One-to-One Property to solve the following equation for x.

23¥ —128
A) 128
3
B) 64
3
C) 7
3
D) 3
7
E) 2

13. Which investment option will pay the most interest?
A) 11.6% compounded annually
B) 11.4% compounded semiannually
C) 11.2% compounded quarterly
D) 11.0% compounded continuously
E) These investments all pay the same amount of interest.

14. Let Q represent a mass of radioactive radium (***Ra) (in grams), whose half-life is 1599
years. The quantity of radium present after ¢ years is

/1599
=5/ =
=s[3)

Determine the quantity present after 500 years. Round to the nearest hundredth of a
gram.

A) 0.00¢g

B) 0.78 g

C) 081¢g

D) 4.03¢g

E) 5.00¢g
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15. A signal amplifier is an electronic device that sends a large output voltage in response to
a small input voltage. The response of a certain signal amplifier at several input voltages

is shown in the table below.

Input signal | Output signal
(millivolts) (volts)

20 0.5

40 0.75

60 1.8

80 24

100 2.8

120 29

2.57

1+84.42¢ 0077
voltage in millivolts and g(x) is the output voltage in volts.

A model for the data is given by g (x) = +0.32, where x is the input

(a) Sketch a scatter plot of the data and graph the model on the same set of axes.

F
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Input veltage (millivolts)

(b) Use the model to estimate the output voltage for an input signal of 75 millivolts.

Copyright © Houghton Mifflin Company. All rights reserved.

183





Chapter 5 — Exponential and Logarithmic Functions

16. A national retailer attempts to determine a demand curve for a new product by selling it
in different regions of the country for different prices. The resulting data is shown in the

table below.
Price ($) Annual Demand/
10,000 population
2.00 258
2.50 130
3.00 72
3.50 45
4.00 30

The Vice President of Exponential Modeling says the demand can be described with the

function D(p)=1997.5 e O3 where p s the price in dollars and D(p) is the annual

demand per 10,000 population. Use the model equation to estimate the demand if the
price is set at $2.25. Show your work.

Section 5.2 - Logarithmic Functions and Their Graphs

7 Rewrite the logarithmic equation logg é =—2 in exponential form.

A) 864 __9
B) gl/64 __,
C
) g2_ 1
64
D) -2
(LJ _3
64
E
) g2__ 1
64
18. . . ) 3 1. c
Rewrite the exponential equation 2~ = 3 in logarithmic form.
A) 1
logy, —=-3
g2 3
B) logz8=-3
C) log,8=-3
D) logg2=-3
E) 1
log,—=3
g2 3
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19. : : .
Evaluate the function f(x)=1logsx at x= é without using a calculator.

A) 2
B) -3
C) -4
D) 125
E) 1

125

20. Identify the value of the function f(x)=1log;ox at x=315.Round to 3 decimal

places.

A) 2.498
B) 2.998
C) 3.498
D) 3.998
E) 5.753

21. Identify the x-intercept of the function y =2+1logs x.
A) 9
B) 1
9
C) 2
D) 6
E) The function has no x-intercept.

22. Identify the vertical asymptote of the function f(x)=4+log(x+3).
A) x=0
B) x=-4
C) x=-3
D) x=3
E) The function has no vertical asymptote.

23. 1dentify the the value of the function f(x)= log, V2.
A) 2
B) 10
D) 1

2
E) undefined
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24. Use a graphing utility to graph the function.
£(2) = -logs x
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Section 5.2 - Logarithmic Functions and Their Graphs

E)

[ S)

N
-_______————__

0 5

25. Write the logarithmic equation In4 =1.386... in exponential form.
A) L1386 _y

B) 10% =1.386...

C) 303¢!386 —4
D) 2303x10% =1.386...
E) ¢*-1386...

26. Write the exponential equation /2 =4.4817... in logarithmic form.
A) 3
2.3031log 5 )= 4.4817...

C
) In (%) =4.4817...

D)

3
2

ln(4.4817...)=%

E) . 44817..

In3

27.
Evaluate the function f(x)= %ln x at x=14.67. Round to 3 decimal places. (You may

use your calculator.)
A) 1.546

B) 0.671

C) 1.280

D) -0.347

E) undefined
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28. Evaluate the function f(x)=-3.44Inx at x =28.481. Round to 3 decimal places. (You

may use your calculator.)
A) —4.585

B) 11.521

C) —11.521

D) 0.974

E) undefined

29. 1 x

Evaluate the function f(x)= gln e~ at x=10 without using a calculator.

A) -2
B) 1

Q) 2

D) _Je

E) undefined

30. Identify the x-intercept of the function f(x)=3In(x-1).
A) x=1
B) x=0
C) x=3
D) x=2
E) The function has no x-intercept.

31. Solve the equation Inx = ln(e4) for x using the One-to-One Property.

A) e
B) e
C) 4
D) 4

E) The equation has no solution.

32. Solve the equation log(l—x) =log(1) for x using the One-to-One Property.
A) 2
B) 0
C) 2
D) 1
E) The equation has no solution.
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33. The pH of an acidic solution is a measure of the concentration of the acid particles in the
solution, with smaller values of the pH indicating higher acid concentration. In a
laboratory experiment, the pH of a certain acid solution is changed by dissolving over-
the-counter antacid tablets into the solution. In this experiment, the pH changes
according to the equation

X
H=5.0+1o ,
P g[&l—xj

where x is the number of grams of antacid added to the solution. Use a graphing utility
to graph the pH function on the interval 0 < x <0.1.

A) 0
~1000
0 0.1
B) 7
0
0 0.1
C) 2
-2
0 0.1
D)
5'///_’
0
0 0.1
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E) TF

0 0.1

34. The pH of an acidic solution is a measure of the concentration of the acid particles in the
solution, with smaller values of the pH indicating higher acid concentration. In a
laboratory experiment, the pH of a certain acid solution is changed by dissolving over-
the-counter antacid tablets into the solution. In this experiment, the pH changes
according to the equation

X
H=5.49+1o ,
P g[O.S—xj

where x is the number of grams of antacid added to the solution. What is the pH of the
solution after the addition of 0.35 grams of antacid tablet?

A) 5.49

B) 5.03

C) 0.37

D) 5.12

E) 5.86

Section 5.3 - Properties of Logarithms

35. Rewrite the logarithm log, 17 in terms of the natural logarithm.

A) Inl7
n4

B) In4
In17

C) In4Inl7

D) Inl7
log, e

E) Inl17
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36. Rewrite the logarithm log; 412 in terms of the common logarithm (base 10).
A) log3
log412
B) log412
log3
C) log3log4l2
D) log412
log510
E) log412

37. Evaluate the logarithm log; 798 using the change of base formula. Round to 3 decimal

places.

A) 6.682
B) 0.291
C) 3434
D) 13.003
E) 2.902

38. Evaluate the logarithm log;,3 0.015 using the change of base formula. Round to 3

decimal places.
A) —4.200
B) 4.614
C) 0.262
D) 3.823
E) -1.824

39. Simplify the expression logs 75.
A) 2+logs3
B) 15logs2
C 3
D) 2logs3
E) The expression cannot be simplified.

40. 12
Simplify the expression logs (Ej .
A) 2
B) -6
Cc) -1
D) -54

E) The expression cannot be simplified.
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41. Find the exact value of log, 36 —log, 9 without using a calculator.
A 1

42. 1.50

Find the exact value of Ine
A) 0.75

B) 3

O 1

D) 2

E) 1.5

—In+/e without using a calculator.

43. Find the exact value of logg J64 without using a calculator.

A) 64
3
B) 3
64
C) 16
3
D) 2
3
E) -1

44. Expand the expression

2
x

lcrgg?

as a sum, difference, and/or constant multiple of logarithms.
7

A) ;[lag x—log J.']

B) llogx-3logy

o)

v
log2x—log=
g 23

D) Ilagx—%lug}'

E) 2
log

J:_L'
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45. Condense the expression 7(logx—logy) to the logarithm of a single term.

E) 7(logx—logy)

46. Condense the expression logg x+logg 5 to the logarithm of a single term.
A) log(5x)°
B) logg Sx
0
D)

logg 5™
loge X
E) logg(x+5)

47. . . .
Condense the expression %[log 4 x+logy 7]—[logy y] to the logarithm of a single term.

A) (73]

B) 7x

y
O f
logy 3 Ix
Y

D) 7x

E) log, 7x—log, y
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194

49.

50.

Put the expressions in the appropriate order: log6, log, 6, %log 6.

A

) ilog6<log6<log46
B

) log6<log46<ilog6
©)

log, 6 <%log6 <logb6

log46<log6<%log6

E) The expressions are equivalent.

In6 In6

Put the expressions in the appropriate order: e o In6.
ne e
A
) 1n6<1n—6<1n—6
e Ine
B
) ln—6<ln—6:1n6
e Ine
C
) ln—6<ln6<ln—6
Ine e
D
) ng<ln6_no
e Ine

E) The expressions are equivalent.

The pH of an acidic solution is a measure of the concentration of the acid particles in the
solution, with smaller values of the pH indicating higher acid concentration. In a lab
experiment, the pH of a certain acid solution is changed by dissolving over-the-counter
antacid tablets into the solution. In this experiment, the pH changes according to the
equation

X
H=4.15+1o ,
P g(OS—xJ

where x is the number of grams of antacid added to the solution. Use the properties of
logarithms to write the formula involving sums and/or differences of logarithms.
A) pH=4.15+2logx—-10og0.3

B) pH=4.15+logx—1log(0.3-x)
C) pH=4.15+logx+log(0.3—x)
D) pH=log4.15+logx—log(0.3-x)
E)

X
H=4.15+1o
P g(O.S—x}
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Section 5.4 - Exponential and Logarithmic Equations

51.

52.

53.

54.

55.

56.

) 2. ) _
Determine whether or not x = 7 1s a solution to 32x 3 = 81.

A) yes
B) no

) 1 _ . .
Determine whether or not x = ) (e 44 1) is a solution to In(2x—1)=—-4.

A) yes
B) no

1 X
Solve (gj =125 for x.

A) 1
B) -1
C) -3
D) -5

E) no solution

Solve Inx? =5 for x.
A) 25

B) 10¥3

O) eJE

D) _ 52 502

E) no solution

Solve In xZ —1n13=0 for x.

A) 169
B) 13,413
C) 169
D) I3/2

E) no solution

Solve for x: 37*/3 =0.0052 . Round to 3 decimal places.

A) 14.361
B) 15.777
C) 19.073
D) -19.073
E) -4.787
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7. Solve for x: ¢*(2—e*)=1. Round to 3 decimal places.

A) 0.307
B) 0.693
C) 0.000
D) 7.389
E) no solution

38. Solve for x: 731 Ox_3) =23 . Round to 3 decimal places.

A) 3.517
B) 0.517
C) 1.362
D) -1.362
E) no solution

9. Approximate the solution of 19¢%* =21 to 3 decimal places. (You may use a graphing

utility.)

A) —7.900
B) 0.048
C) -1.979
D) 0.801
E) 0.013

x+3

60.

Approximate the solution of 6e =24 to 3 decimal places. (You may use a graphing

utility.)

A) —0.110
B) 51.598
C) —2.398
D) 4.386
E) -1.614

61. Approximate the solution to In4x =3.2. Round to 3 decimal places.

A) 2.226
B) 6.133
C) 4.586
D) -0.223
E) 396.223

62. Approximate the solution to In(x+1)—Inx=1. Round to 3 decimal places.
A) —0.632
B) 0.500
C) 0.582
D) 2.718
E) 0.111
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63. Use a graphing utility to approximate the solution to logg x +loge(2x+1) =2 . Round to

3 decimal places.
A) 9.000
B) 8.000
C) 4.500
D) 4.000
E) no solution

64. Glove and mitten warmers have become popular over the past few years. These devices
consist of a paper pouch filled with a chemical mixture that reacts and releases heat
when exposed to air. At a time ¢ (in minutes) after being exposed to air at a temperature
of 32 °F, the temperature T of the pouch (in °F) can be modeled by the equation

-8/12

T(t)=84e +32, 0<¢t<200
Find the time necessary for the warmer to reach a temperature of 107 °F. Round to the
nearest tenth of a minute.
A) 70.6 minutes
B) 8.9 minutes
C) 10.5 minutes
D) 7.3 minutes
E) 8.4 minutes

65. The lifetimes of the 60-watt light bulbs produced by the Lucifine Company are
distributed randomly with an average lifetime of 460 hours. The percentage of bulbs
with lifetimes of x hours or less is approximately modeled by

100

S (x)= |+ o 0:03(x-460)

The production manager wishes to find the time x that equals or exceeds the lifetime of
56% of the bulbs. Solve for this time. Round to the nearest hour.

A) 460 hours

B) 463 hours

C) 450 hours

D) 471 hours

E) 468 hours
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Section 5.5 - Exponential and Logarithmic Models

66. Identify the graph that represents the function.

I WL R
v =5z D

A) Y

Y.

B)
71
4+
gl
44
a4
2..
i ;
MR IR
-4
O by
?’..
E..
5..
4..
4
adl
1.
e
o2 At
D)

¥
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E
) so

67. Identify the graph that represents the function.

1
v=In
-,l-—F."
A)
4..
3..
2..
1“ A
t +i»-
P sl 02 05 g 08
2t
i
41
B)
e
34+
24
171 /
_1'3'_ P rETTI
a1
Rk
41
0)
e

¥

1234567
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D) Ay
4-1
51
a1
41
%
32481234587
-2-\
a4
L4
E)
I
34+
a1
1 %
5 —t ——
_1__123 2 6 7@ 310
24
a4
-4 1+

68. An initial investment of $6000 grows at an annual interest rate of 5% compounded
continuously. How long will it take to double the investment?
A) 13.86 years
B) 14.86 years
C) 14.40 years
D) 13.40 years
E) 1 year

69. An initial investment of $3000 doubles in value in 9.4 years. Assuming continuous
compounding, what was the interest rate? Round to the nearest tenth of a percent.
A) 3.2%
B) 3.7%
C) 9.4%
D) 7.4%
E) 100%
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70. The value of an investment is presently $10,811.33. It had been paying 9% compounded
continuously since the investment was made 9 years ago. How much was invested
originally?

A) $4380.77
B) $4809.51
C) $5757.76
D) $6654.96
E) $1674.48

71. An investment is expected to pay 6% per year compounded continuously. If you want
the value of the investment to be $600,000 after 25 years, how much should you invest
initially? Round to the nearest dollar.

A) $33,470
B) $66,939
C) $133,878
D) $267,756
E) $275,724

72. How long will it take an investment that pays 5% compounded annually to double in
value? Round to the nearest tenth of a year.
A) 14.2 years
B) 16.4 years
C) 18.7 years
D) 20.4 years
E) 6.2 years

73. A hunting club stocks a wildlife preserve with 17 elk. The carrying capacity of the
preserve is 187 animals and the growth of the herd, allowing for the effect of controlled
hunting of the elk, is expected to be modeled by the logistic curve

p(t): 187
1+10€—0.172t ’

where ¢ is measured in years. After how many years will the population be 160? Round
to the nearest year.

A) 20 years

B) 26 years

C) 22 years

D) 18 years

E) 24 years
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74. What is the half-life of a radioactive substance if 2.9 g decays to 0.80 g in 56 hours?
Round to the nearest tenth of an hour.
A) 30.1 hours
B) 22.6 hours
C) 15.1 hours
D) 7.5 hours
E) 33.3 hours

75. The half-life of **Ba is 28.7 hours. How much of a 17.2 g sample of **Ba will be left
after 60.00 hours? Round to the nearest hundredth of a gram.
A) 8.08¢g
B) 3.03¢g
C) 404¢g
D) 73.26¢
E) 9.17¢

76. The population P of a culture of bacteria is described by the equation P =1600 00521 ,

where ¢ is the time, in hours, relative to the time at which the population was 1600.
(a) What was the population at # = 2 hours? Show your work.

(b) After how many hours will the population reach 7000? Round to the nearest tenth of
an hour. Show your work.

77. A stock analyst attempts to express the price p of a share of XYZ stock as an
exponentially increasing function of the time since XYZ's initial public offering (IPO):

p= 105 , where m is the number of months since the IPO. The price of a share was

$10.00 at the time of the IPO and $13.00 four months after the IPO. What is the
approximate value of £? Round to the nearest thousandth.

A) 0.641 per month

B) 0.066 per month

C) 3.250 per month

D) 1.179 per month

E) 15.246 per month
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78. A television rating company tracks the viewing habits of a select sample of American
TV viewers and extrapolates the results to estimate the total viewership of any particular
show. The estimate of the number of viewers of a particular new show over a period of

4 months was modeled as N(¢z) =117 el , where ¢ represents the number of weeks since

the opening episode, and £ is a constant. If there were 117,000 viewers for the first
episode and 2.25 million viewers 7 weeks later for the eighth episode, identify an
appropriate value for £. Round to the nearest thousandth.

A) 0.422 week !

B) 0.009 week '

C) 1.011 week

D) 2.957 week !

E) 2.368 week '

79 The population P of a bacteria culture is modeled by P = 3500¢" , where ¢ is the time in

hours. If the population of the culture was 5800 after 40 hours, how long does it take for
the population to double? Round to the nearest tenth of an hour.

A) 48.3 hours

B) 46.5 hours

C) 56.7 hours

D) 54.9 hours

E) 7.4 hours

80. Carbon dating presumes that, as long as a plant or animal is alive, the proportion of its
carbon that is '*C is constant. The amount of "*C in an object made from harvested

plants, like paper, will decline exponentially according to the equation

A= Aoe—0.0001213 !, where A represents the amount of '*C in the object, 4, represents

the amount of '*C in living organisms, and ¢ is the time in years since the plant was
harvested. If an archeological artifact has 25% as much '*C as a living organism, how
old would you predict it to be? Round to the nearest year.

A) 26,536 years

B) 5715 years

C) 11,429 years

D) 13,967 years

E) 107 years
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81.

82.

&3.

204

A member of a collegiate track-and-field team recently adopted a new training regimen.

His times, s, in the 400-meter event began to improve as described by the function
2.40

STk

+46, where s is his time and 7 is the number of months since beginning the
I+e

new training regimen. Determine k if his times have improved 1.0 second after 6
months. (Substitute # = 0 to determine his 400 m time before the training change.)
Round to the nearest thousandth.

A) 0.400 month ™

B) 0.414 month™

C) 0.167 month™

D) 0.019 month™

E) 2.502 month™

The decibel (dB) is defined as dB = IOIOg%, where P, is the power of a particular
1
signal and P, is the power of some reference signal. In the case of sounds, the reference
signal is a sound level that is just barely audible. How many dBs does a sound have if its
power is 7,320,000 times that of the reference sound? Round to the nearest tenth.
A) 158.1dB
B) 68.6 dB
C) 29.8dB
D) 10.0dB
E) 0.0dB

It is against the law in some municipalities to play a car stereo so loud that the level of
the sound 1s 80 dB 50 feet from the source. The unit "dB" refers to decibels and is

defined as dB = IOIOg%, where P, is the power density of the sound in question, and
1
P, is a reference sound which is just barely audible, 10" *watt/m”. What is the level of

sound as measured in dBs if P, =6x 10~ watts/m? ? Round to the nearest tenth.

A) 202.1dB
B) 38.1dB
C) 87.8dB
D) 17.9dB
E) 0.0dB

Copyright © Houghton Mifflin Company. All rights reserved.





Section 5.5 - Exponential and Logarithmic Models

84. The chemical acidity of a solution is measured in units of pH: pH = —log[H" ], where
[H'] is the hydrogen ion concentration in the solution. What is the pH if

[H*]=5x% 10™*2 Round to the nearest hundredth.

A) 430
B) 3.70
C) 7.60
D) 3.30

E) 500x10™*

85. The chemical acidity of a solution is measured in units of pH: pH = —log[H" ], where
[H'] is the hydrogen ion concentration in the solution. What is [H'] if the pH = 6.8?
A) 1.58x1077
B) 6.31x1077
©) 631x107°

D) 1.58x107°
E) 6.800

86. The chemical acidity of a solution is measured in units of pH: pH = —log[H" ], where

[H'] is the hydrogen ion concentration in the solution. If a sample of rain has a pH of
3.3, how many times higher is its [H'] than pure water's, which has a pH of 7?

A) 50x10*
B) 2.0x10*
© 2.0x10°

D) 50x10°
E) 7
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Name: Date:

Section 6.1 - Linear and Nonlinear Systems of Equations

1. Determine which ordered pair is a solution of the system.
3x+7y=13
4x+5y=13
A) (1,2)
B) (-2,1)
C) (-6,-5)
D) 2, 1)

2. Determine which ordered pair is a solution of the system.
2x+5y% =14
—x—-3y=-3
A) (3,2)
B) (1,1
D) (2,3)
E) (3,-2)

3. Determine which ordered pair is a solution of the system.
—6x+y=2
{Sx -9y =-6
A) (12 46
&
B) 24 46
(‘4—9’4—9
C) (5,32
D) (12 26
(‘4—9’4—9
E) (5,-31)
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4. Solve the system by the method of substitution.
x—y=-1
x> - y=-1
A) (—2, _9): (37 _4)
B) (_27 5): (3a 10)
C) (_2a _7): (37 _2)

D) (=2,-7)
E) no real solution

5. Solve the system by the method of substitution.

x2 —|—y2 =25
4x -3y =0
A) (3,4),(-3,-4)
B) (3,4)
C) 3,4),(3,4),(3,-4),3,4)
D) (4,3),(4,-3)
E) no real solution

6. Solve the system by the method of substitution.

y= X +9x? -3
y= X2 —15x-3

A) (_59 97)9 (37 _39)9 (13 _17)

B) (75’ 97)7 (715 13)

C) (_3751)5(19_17)

D) (75, 97): (73: Sl)a (O, 73)

E) no real solution

7. Solve the system by the method of substitution.

A) (-3,1)
B) (-1,-3)
c (1,-3)
D) (-3,-1)
E) 3,1)
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8. Solve the system by the method of substitution.

y=-3x
y= 4yt + 4y
A) (0,7)
B) (0,0)
C) (79 3): (_7: _3)
D) (7,3)
E) no real solution

9. Solve the system graphically.

Ix—-2v=8
x—4v=-4

¥

A)

i
3
2

Ged=33+

& RN

~(17.14)
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B)

0

D)

~(-24.04)

E) noreal solution

10. Use a graphing utility to solve the system of equations. Find the solution accurate to two
decimal places.

y=3""
v—4dx-4=10

A) (-0.14,3.45)
B) (0.22.0.88)
C) (0.14,3.45)

D) (-0.96,7.85)

E) noreal solution
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11.

12.

13.

Find the sales necessary to break even (R — C = 0) for the cost C of producing x units

and the revenue R obtained by selling x units. (Round to the nearest whole unit.)
C=5Jx+2000 R=5.7x

A) 335 units

B) 335 units or 368 units

C) 368 units

D) 358 units

E) no real solution

The sales of various types of lawn and garden tools vary according to the season. At a
certain home improvement store, the monthly sales H of garden hoes (hoes sold per
month) declines from July to October whereas the monthly sales of lawn rakes R (rakes
sold per month) increase during this same interval. The sales of these two items during
the calendar months July-October are modeled by the equations:

H(f) = 64 — 6t

R(t)=17t-97,
where ¢ is the month (¢ = 7 corresponds to July). In which month does the number of
rakes sold equal the number of hoes sold?
A) August
B) September
C) October
D) November
E) July

Find the dimensions of the rectangle meeting the specified conditions.
The perimeter is 56 yards and the length is 4 yards more than the width.
A) 19ydx9yd
B) 16 ydx12yd
C) 19ydx15yd
D) 14ydx14yd
E) 20ydx16yd
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Section 6.2 - Two-Variable Linear Systems

14. Solve the system by the method of elimination.

—8x+2y=76
{ 4x—-y=-38
A) (5,58)
B) (-9,2)
° (3%
373

E) inconsistent

15. Solve the system by the method of elimination.

ERR N

27 27 2

Sx+y=5
A) (-3,20)
B) (-1,10)
O (2,-5)

D) (a,5-5a) (dependent)

E) inconsistent

16. Solve the system by the method of elimination.
{—0.0Zx +0.09y =-0.07

0.04x-0.05y =0.07

j (dependent)

E) inconsistent
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17. Solve the system by the method of elimination.

18.

19.

212

x—l6+y—2

=4
6 4
x+3y=-14
A) (-6,4)
B) (-23,3)
C) (4,-6)

D) (-14-3a,a) (dependent)

E) inconsistent

Solve using any method.

2x+5y=-20
2x+5y=3
A
(a2
5
B
(o3
5
O (23 17
4710
D —
) (a,yj (dependent)

E) inconsistent

Solve using any method.
O9x+7y=13
y=x+9

E) inconsistent
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20. Find the equilibrium point of the demand and supply equations. (The equilibrium point
is the price p and number of units x that satisfy both the demand and supply equations.)

Demand Supply
p=129-0.09x p =0.9x — 465
A) (600,75)
B) (100,120)
C) (545,25.5)

D) (300,102)

E) inconsistent

21. An airplane flying into a headwind travels 666 miles in 3 hours and 42 minutes. On the
return flight, the distance is traveled in 3 hours. Find the airspeed of the plane and the
speed of the wind, assuming that both remain constant.

A) plane speed =216 mph; wind speed = 28 mph
B) plane speed = 216 mph; wind speed = 21 mph
C) plane speed = 178 mph; wind speed = 10 mph
D) plane speed = 178 mph; wind speed =21 mph
E) plane speed =201 mph; wind speed = 21 mph

22. During one performance of a local arts council's presentation of Fiddler on the Roof, the
box office sold 242 tickets and collected $1475. If adult tickets sold for $10 and
children's tickets sold for $3, how many of each type of ticket were sold?

A) adult tickets sold = 91; children's tickets sold = 119
B) adult tickets sold = 107; children's tickets sold = 135
C) adult tickets sold = 135; children's tickets sold = 107
D) adult tickets sold = 119; children's tickets sold =91
E) adult tickets sold = 91; children's tickets sold = 188

23. Find the least squares regression line y = ax + b for the points
(xl,yl),(xz,yz),...,(xn,yn) by solving the system for a and b.

Top (2]

Points: (0,7),(0,8),(2,10),(2,12)

A) y=750x+1.75
B) y=0.66x+7.50
C) y=-0.01x+0.95
D) y=1.75x+7.50
E) y=7.51x+0.95
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24. A wildlife biologist has spent the past 5 years studying the relationship between the
length (inches) and the average weight (Ib) of the striped bass. His results are
summarized in the table below.

Length | Weight
(inches) | (Ib)

14 3
18 6
22 11
26 14

a) Find the least squares regression line y = ax + b for the data in the table, where x
represents the length of the fish in inches and y represents the weight in pounds. Show
all of your work.

b) Use the regression line to estimate the average weight of a striped bass that is 17
inches in length. Show your work.

Section 6.3 - Multivariable Linear Systems

25. Determine which one of the ordered triples below is a solution of the given system of
equations.

6x—8y+7z=-89
4x —y+3z=-23
5x—-5y—-9z=-46

A) (4,-6,-23)
B) (-3,8,-1)
C) (8,1,3)

D) (4,-6,-1)
E) (-1,8,-3)
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26. Use back-substitution to solve the system of linear equations.
O9x—-Ty—4z=136

Oy+6z=27

z=-6
A) (-7,7,-6)
B) (7,-7,-6)
O (7,-6,-7)
D) (-6,-7,7)
E) (3,-7,-6)

27. Solve the system of linear equations.

X+y+z=-3
x+4y+2z=-23
4y +4z=-16
A) (0,-9,6)
B) (-9,0,6)
O (1,-8,4)
D) (-8,1,4)
E) (4,-10,3)
28. Solve the system of linear equations.
3x-2y+3z=7
3x—4y—-4z=12
3x-3y+4z=-19
A) (-4,2,1)
B) (4,1,-1)
O (1,-1,4)
D) (2,1,-4)

E) inconsistent
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29. Solve the system of linear equations.
—Sx+y+5z=-44

30.

31.

216

—4x —z=—7
x—3y-3z=30
A) (4,0,-2)
B) (3,-4,-5
O (4,-53
D) (0,-2,4)
E) (3,-4.8)

Solve the system of linear equations.
x+y+z+w=1

Bx+5y+2z+4w=2
—2z—-w=5
Sx+2y+z+2w=-2

3x

(1,-1,4,-3)
B) (1,-3,-1,4)
) (4,-1,-3,1)
D) (1,-1,-3,4)

E) inconsistent

An object moving vertically is at the given heights at the specified times. Find the

. . 1 .
position equation s = 5 at® + vt +s, for the object.

Att=1 second, s = 252 feet
At t=2 seconds, s = 236 feet
At t=3 seconds, s = 188 feet

A) s=-32F+32¢+252
B) s=-16/+32t—236
C) s=-164+32¢+236
D) s=-8£+2t—236

E) s=-16/—-32t+252
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32. Find the equation of the parabola y = ax? +bx +c that passes through the points.
(-3,-4),(-2,3),(-1,6)
A) y:—2x2+3x—5
B) y=—2x2—3x—5
© y= x? 3x-4
D) y= —x? _3x+1
E) y=—2x2—3x+5

33. Find the equation of the circle
x2+y2+Dx+Ey+F:0
that passes through the points (—4, —3), (—6, —5),(—2, —5) .
A) 2+ 32 +8x+10y+37=0
B) x2+y2+4x+5y+37:O
O x? 4% +8x+10y+45=0
D) x2 432 +8x+10y-4=0
E) x2+y2+4x+5y—4:0

34. A residential building contractor borrowed $28,000 to complete a new home. Some of
the money was borrowed at 6%, some at 7%, and some at 8%. How much was borrowed
at each rate if the annual interest owed was $1880 and the amount borrowed at 7% is
three times more than the amount borrowed at 8%?

A) $10,000 at 6%; $14,000 at 7%; $4000 at 8%
B) $12,000 at 6%; $12,000 at 7%; $4000 at 8%
C) $10,000 at 6%; $13,000 at 7%; $5000 at 8%
D) $11,000 at 6%; $10,000 at 7%; $6000 at 8%
E) $10,000 at 6%; $15,000 at 7%; $5000 at 8%
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35. Applying Kirchhoff's Laws to the electrical network in the figure, the currents /;, />, and
15 are the solution of the system

]1—]2+I3:0
41, +61, =7
61, +713 =10
Find the currents.
rﬂﬂﬂll 777777 » <« ‘
Ry s |
| S .
" —__—i i l
| I I J Vs

Vi =17 volts, V5, =10 volts

R =4Q,Ry, =6, Ry =7Q)
A) [} =31 amperes; [, =89 amperes; /3 = 58 amperes
B) I} =4 amperes; I, =6 amperes; /3 =7 amperes

© I ——ﬁ amperes; [ —Q amperes; [ ——E amperes
177 3g AMPETES: dy T AMPEIES I3 = 7y AP

D) I —ﬂ amperes; [ _& amperes; [ —g amperes
1 =gy AMPEIES: fo =g, AMPEres, 13 =7 amp

E) I —ﬂ amperes; [ ——2 amperes; [ —E amperes
1770 AMPETES: fp =T g AMPETEs: 13 =75 amp
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36. In a particular area of the United States, the electric utility company has determined that
the average monthly electric bill (in dollars) for homeowners varies with the average
monthly temperature (degrees Fahrenheit) as shown in the table below.

Average monthly temp. | Average monthly electric bill
op $
40 78
60 61
80 108

a) Find a least squares regression parabola that models the data. Show all of your work.

b) Use the model to estimate the average monthly electric bill in a month with average
temperature of 56 °F. Show your work.

Section 6.4 - Partial Fractions

37. Write the form of the partial fraction decomposition of the rational expression. Do not
solve for the constants.

9
x2+2x
A) 4 B
—+
B) 4 Bx
—+
x x+2
O A Bx
x x+2
D) 4 B
—+
x x+2
E) A4Ax Bx
—+
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38. Write the form of the partial fraction decomposition of the rational expression. Do not

39.

solve for the constants.

4x% +1
(x—4)
A) 4 B C
x=4 (x-4) (x-4)
B) A Bx Cx?
x—4+( 2" 3
x—4) (x—4)
O 4? B

_I_
(x=4) (x—4)
D) Ax+B+Cx+D Ex+F

x—4 (x—4)2+(x—4)3

E)y 4 B
+

x—4 (x—4)2

Write the form of the partial fraction decomposition of the rational expression. Do not

solve for the constants.
x—3

2
x(x2—2)
A) Ax+B Cx+D
2 + 2
x“ =2 (x272)
B) 4 B C
BV B 2
x°=2 (x2—2)
O £+ Bx+C
2
t (-2

D) Ax+B Cx+D Ex+F
+ +

X X2 -2 (x2—2)2
E) 4 Bx+C Dx+FE
IR R 2
X x°-=2 (x272)
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40. Write the partial fraction decomposition of the rational expression.

1
49x? ~36
A 1( x-7 x—7
15(7x6_7x+6j
B) 1 1
49x? _%

O 1 1 1
15(7x—6_7x+6J
D) 1/ 1 1
g{7x+6_7x—6j
E) 1 1 1
E(7x—6_7x+6j
41. Write the partial fraction decomposition of the rational expression.

S
x2+8x+7

A)

B)

x+1 x+7
1 1

x+7 x+1
5 5
+—+=
8x 7
E) 5

x2+8x+7

g 8
= [© )NV, e N BV, B e N i) |
o 2 | |
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42. Write the partial fraction decomposition of the rational expression.

43.

5x2+7x+3
x2(x+l)
A) 1 4 3

x+1 x 2

B) 5+ 7 N 3

x+1 X(X“r‘l) XZ(X+1)
c 1 3

D) 1 4 6

E) 1 4 3

Write the partial fraction decomposition of the rational expression.

x2
xt3x% -4
A1 4 R S
S5x%+4 2(x-1) 2(x+1)
B) 1 1 &£
2 6 4
O 1 4 (x+4) 1
= + +
502 +4 2(x—1) 2(x—1)
Dyl 4 1 L1
5(x2+4 2(x-1) 2(x+1)
S G U DR
5(x%2+4 2(x-1) 2(x+1)
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44. Write the partial fraction decomposition of the improper rational expression.

45.

x2 +3x

x2+x

x2+x—9

-9
A)  2x+9

B) 2x+9

1+ 5

x“+x-9

0 2

x2+x—9

N 3x
2

x“+x-9

D) 3x+9

1+ 3

x“+x-9
E) x2+3x

x2+x—9

Write the partial fraction decomposition of the improper rational expression.
x® —6x% +10x +24

x2—2x—8
A) 1( 32 28
x—4+4+— +
6\x—-4 x+2
B) 1( 48 28
x—4+— +
6\x—4 x+2
C) 1( 48 28
x—4+4+— +
6\x+4 x-2
D) 1( 32 28
x—4+— -
x—4 x+2
E) 132 28
6\x—4 x+2
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Section 6.5 - Systems of Inequalities

46. Sketch the graph of the inequality.
Ve

¥

A)

B)

&)
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D)

E)

47. Use a graphing utility to graph the inequality. Shade the region representing the
solution.

v<4-ln(x+2)

A)
10
N
=10
B)
10
1 ME HHH‘ m
=10
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C) 10

PP
10
D) 10
1 HHHHH m
10
E) 10
10 10
10

226 Copyright © Houghton Mifflin Company. All rights reserved.





Section 6.5 - Systems of Inequalities

48. Write an inequality for the shaded region shown in the figure.

¥=

A)
B) 12(x—2)2
®) _}'2”—x2

D) |
E) ,»

49. Determine which one of the ordered pairs below is a solution of the system of linear
inequalities.

x>-3
y>-1

2x
<4-—
Y 3

A) (1,-9)
B) (-9,-4)
C) (6,8
D) (6,0)
E) (3,-3)

Copyright © Houghton Mifflin Company. All rights reserved. 227





Chapter 6 — Systems of Equations and Inequalities

50. Determine which one of the ordered pairs below is a solution of the system of linear

inequalities.

2x+3y>2
1

—-y——x<-3
4 3
13x—-6y>0

A) ()

B) (_194)

O )

D) (3,-3)

E) (0,0)

51. Sketch the graph and label the vertices of the solution set of the system of inequalities.
Shade the solution set.

1’2+}'3<4
J::'+J.':'29
5_‘3"
_,-_1__
3__
2__
T x
I e e O e e
2432040 1.2 3405
G4
-3+
A1
51
A) Ay
. 7
7 /
(L3)
71 ;
2__
"I__
7 X
g (2.0) : He-
1 2 3 4 5
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B)

O

D)

=

oluti on

E) nos

229

ed.
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52. Use a graphing utility to graph the inequalities. Shade the region representing the

solution set of the system.

A)

B)

0

|

-10

—10

—10

gl
Vorx-—5x+3

)
Vo —x +x+3

10

10

—10
10

10

+

—10
10

10

*
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E) 10

-10 10

—10

53. Derive a set of inequalities to describe the region.
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54. Derive a set of inequalities to describe the region.
Triangle: vertices at (0, 0), (4, 0), (4, 3)

55.

A)

B)

0

D)

E)

3
<—Xx
Y2y

y=>0
x<4

For the given supply and demand equations, find the consumer surplus.

A) $
B) $
C) $
D) $
E) $

Demand
p=a—bx

Supply

p=c+dx
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Section 6.6 - Linear Programming

56. Find the minimum and maximum values of the objective function and where they occur,
subject to the indicated constraints.
Objective function:
z=21x+35y

Constraints:

¥

Ix+y23 '312’3’&.%5’:?
A)  minimum = 22 at (6.2):
B) minimum = -30 at (U
C) minimum =15 at (0, ] maximum = 22 at I:I'SJ]
0.3}
0.

6)

(0.3
D) minimum =2 at 1:1 Dj; maximum =15 at
1, I:I:I

(
E) minimum =2 at I: ; maximum = 30 at I:
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57. Find the minimum and maximum values of the objective function and where they occur,
subject to the indicated constraints. (You should graph the feasible solutions on the grid
below before you attempt to find the minimum and maximum values.)

Objective function:

z=2lx+4y
Constraints:

xz 0
vz
x+viT
dx+3v <24

Fy

10+

9__

B__

?'__

E__

5__

_,-_1___

3__

2__

1__

Uy 234567879

A) minimum =12 at

B) minimum =0 at I:

7
(
0,
C) minimum = 14 at (
D) minimum =0 at I:U

0,

E) minimum =0 at I:

6, EI] maximum = 28 at I:DJ]
E]] maximum = 28 at I:Cl:?]
7. EI] maximum = 32 at ([18]
D] maximum = 24 at I:ELD]
0):

maximum = 22 at [351]
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58. An investor has $600,000 to invest in two types of investments. Type A pays 7%
annually and type B pays 8% annually. To have a well-balanced portfolio, the investor
imposes the following conditions. At least one-third of the total portfolio is to be
allocated to type A investments and at least one-third of the portfolio is to be allocated
to type B investments. What is the optimal amount that should be invested in each
investment?

Ap

A
-

A) $200,000 in type A (7%), $400,000 in type B (8%)
B) $0in type A (7%), $600,000 in type B (8%)
C) $400,000 in type A (7%), $200,000 in type B (8%)
D) $600,000 in type A (7%), $0 in type B (8%)
E) $210,000 in type A (7%), $390,000 in type B (8%)
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Name: Date:

Section 7.1 - Matrices and Systems of Equations

1. Determine the order of the matrix.
[2 4 —7]
A) 1x3
B) 3
C) 3x1
D) 3x3
E) 1x1

2. Determine the order of the matrix.

6 8 -5
1 7 -9
A) 2x3
B) 3x3
C) 3x1

D) 3x2
E) 2x2

3. Write the augmented matrix for the system of linear equations.
x+ 6y —2z=273

-y -5z =4
X - 6z = -1
A) 1 6 213
1-1-514
11 —6/-1
B) [1 6 —213]
0-1-54
10 —6-1]
O [1 6 —213]
-1 -514
1 —6-1]
D) ['1 6 213
-1-5014
1 -6 0 -1
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E) 1 6 213
0-1-514
1 -6 0 -1

4. Write the system of linear equations represented by the augmented matrix. (Use
variables x, y, z, and w.)

10 0 —4l-5
58 0 017
09 -7 519
00 -2 7,-5
A)
x —4y =5
5x + 8y = -7
9x - Ty —5z=09
—2x + 7y =5
B)
X - 4z = -5
5x + 8y = -7
Oy — Tz -5Sw=9
2z + 7w =5
0
x - 4z =5
S5x + 8z = -7
9y — 7z = 5w =9
2z + 7w = -5
D)
X — 4w = -5
5x + 8y = -7
Oy =Tz —5w=9
2y + 7z =5
E)
x — 4w = -5
S5x + 8y = -7
Oy — 7z = 5w =9
2z +Tw = -5
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5. Fill in the blank using elementary row operations to form a row-equivalent matrix.

A)

B)

0

D)

E)

(172
1282
17 2
0[]
17 2
0 -6 -2
17 2
00 -2
17 2
1022 -2

(17 2]
07 2]

(17 2]
106 2]

6. Identify the elementary row operation being performed to obtain the new row-
equivalent matrix.

238

Original Matrix
0 3 -8
-8 -2 4

Add 2 times R; to R».

Add -2 times R, to R;.
Add -2 times R; to R».

Add 2 times R; to R;.
Add 2 times R, to R;.

New Row-Equivalent Matrix

~16 -1 0
-8 24
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7. Perform the sequence of row operations on the matrix. What did the operations
accomplish? Show all work.

1 3 3
5 16 4
-3 -7 31

(a) Add -5 times R to R,.
(b) Add 3 times R; to Rj.

(c) Add -2 times R, to Rj.
(d) Add -3 times R, to R;.

8. Determine whether the matrix is in row-echelon form. If it is, determine if it is also in
reduced row-echelon form.

1117
010 2
001 -3

A) row-echelon form
B) row-echelon form and reduced row-echelon form
C) neither

9. Write the matrix in reduced row-echelon form.
1 -6-9114
20 5 -39
3 -8 -8 121
A) 1000
0100
0010
B) [100 3]
010-9
001 -5
O [100 2]
0104
001 -9
D) [100 3]
010-5
001 -9
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240

E) 1001
0101
0011

10. Use the matrix capabilities of a graphing utility to write the matrix in reduced row-

11.

echelon form.
4 4 12

31 -7

3417
A) [10-5]
01 8
00 0
B) [10 -8]
01 -5
00 0
O [10-3]
01 6
00 1|
D) 100
010
000
E) [10-5
000
000

Write the system of linear equations represented by the augmented matrix. Then use
back-substitution to solve. (Use variables x, y, and z.)

154134
01 6i—27
00 1]-5

A) x=56,y=-2,z=3
B) x=3,y=-1,z=-5
C) x=-1,y=-3,z=5
D) x=-1,y=3,z=-5
E) x=-3,y=-5,z=1
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12. An augmented matrix that represents a system of linear equations (in variables x, y, and
z) has been reduced using Gauss-Jordan elimination. Write the solution represented by
the augmented matrix.

100-6
010i-1
0012

A) x=-6,y=-1,z=2
B) x=6,y=1,z=-2
C) x=0,y=0,z=0
D) x=-6x,y=2y,z=—2
E) x=-6,y=0,z=0

13. Use matrices to solve the system of equations (if possible). Use Gaussian elimination
with back-substitution or Gauss-Jordan elimination.
{7x — 6y = —40

x +2y= 0
A) x=4,y=-2
B) x=-4,y=2
C) x=2,y=-+4
D) x=2,y=4

E) no solution

14. Use matrices to solve the system of equations (if possible). Use Gaussian elimination
with back-substitution or Gauss-Jordan elimination.

—6x — y — z = 34
4 - Ty — z =-14
-3x + 9y +4z = 16

A) x=6,y=2,z=4

B) x=-6,y=2,z=4

C) x=-6,y=-2,z=4

D) x=-2,y=6,z=-4

E) no solution

15. Use matrices to solve the system of equations (if possible). Use Gaussian elimination
with back-substitution or Gauss-Jordan elimination. Show all of your work.

x +3y —z =-8
—6x — 19y — 3z =2
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16. Use the matrix capabilities of a graphing utility to reduce the augmented matrix
corresponding to the system of equations, and solve the system.
x — 5y —4z = 31
& + 5y + 8z 3
—x + 5y + 4z = 31
—4x + 7y — z =26
A) x=6,y=-1,z=-5
B) x=1,y=-2,z=-5
C) x=6,y=1,z=5
D) x=6,y=-1,z=5
E) no solution

17. Use the matrix capabilities of a graphing utility to reduce the augmented matrix
corresponding to the system of equations, and solve the system.
x —4y — 5z = -12
—4x + 7y + 4z 8
—2x + 8y +10z = —12
—2x — 7y — 2z = 60
A) x=-9,y=-8,z=7
B) x=-5,y=3,z=-1
C) x=-9,y=8,z=-7
D) x=-9,y=-8,z=-7
E) no solution

18. Determine whether the two systems of linear equations yield the same solutions. If so,
find the solutions using matrices.

x + 3y +8z=-59
y —2z=13

z = -7

x —6y —3z =27
y —5z =34

z =-7

A) x=0,y=-1,z=-7
B) x=0,y=1,z=-7
C) x=1,y=-7,z=0
D) x=-1,y=-7,z=0
E) The systems yield different solutions.
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19. Determine whether the two systems of linear equations yield the same solutions. If so,
find the solutions using matrices.

x+y+52=35
y — 2z =-22
z = 8

x -3y +7z="170
y — 6z =-54
z = 8

A) x=1,y=-6,z=8

B) x=-1,y=6,z=8

C) x=6,y=8,z=

D) x=-6,y=8,z=

E) The systems yield different solutions.

20. The currents in an electrical network are given by the solutions of the system
Il + 12 - 13 =0

3]1 + 8]3 =49
712 + 13 = 19
where 1,, I, and /5 are measured in amperes. Solve the system of equations using
matrices.

A) [1:3,]2:5,[3:2
B) 11=3,12=2,13=5
C) L=55L=551=11
D) 11=5,12=5,13=10
E) no solution
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21. Use a system of equations to find the specified equation that passes through the points.
Solve the system using matrices.
Parabola: y = ax® + bx + ¢

Section 7.2 - Operations with Matrices

22. Find x and y.

-8 x -8 —6
y 5 4 5
A) x=6,y=-4
B) x=-8,y=5
C) x=4,y=-6
D) x=-6,y=4
E) x=-6,y=-6

23. Find x and y.
x—-6 -1 S5y 3x-2 -1 20

7 —Ix 2 |=| 7 14 2
1 y-7 2 1 -3 2
A) x=-2,y=4
B) x=-2,y=3
C) x=-1,y=3
D) x=4,y=-1

E) no solution
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24. If possible, find 4 — B.

T

A) [16 -8
__8 2 .
B) [2 -2
__2 _8_
C) [16 -5
__5 2 .
D) [-48 2
| 44 —30}

E) not possible

25. If possible, find 54 + 4B.

6 -1 -5 4 9 8
A= ,B=
[3 1 —6} {5 -8 1}

A) [46 —41 -57
-5 37 —34}
B) [2 8 3
8 -7 —5}
C) [1 00
0 1 0}
D) [14 31 7
135 27 —26}

E) not possible
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K
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26. Evaluate the expression.
-2 9

-7 2

27.

28.

A)

B)

0

D)

-9 4
_+_
8 4
3 9
13
19 17}

19

—11 13
16

10
0 1

E) 1;ot possible

Evaluate the expression.

A)
B)

®)

D)

1

[-3 7 7]

3717
8 8 8
63

16 7
2 8 2

E) 1;ot possible

§[4 -1 4]+[1 8 3]

Use the matrix capabilities of a graphing utility to evaluate the expression.

3.13
—6.86

A)

B)

®)

D)

E)

7.1
-3
[[—2.61

339 53
| 8.01 16.41
4.03 22.16
|18.81 35.51
not possible

[~10.17 159
| 2403 4923
(1017 -15.9
| 2403 —49.23

|
|

|

|

3.71 8.43

o)
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29. Use the matrix capabilities of a graphing utility to evaluate the expression.

A)

B)

0

D)

E)

-6 5 8
S51-9|+4| 1 |+9] 2
-9 -5 —7
122]
67
__38_
122]
-6
__21_
22
31
| 88
7
8| —6
21
6 5 8
89 1 2
-9 5 -7

30. Solve for X in the equation given.

A)

B)

0

D)

E)
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31. Solve for X in the equation given.

2 -8 4 -8 9 4
—84—-4B=4X,4= and B =
-7 5 -7 1 -9 -5

A) [16 28 48
52 4 7J
B) [-6 1 -8
6 —4 —u}
O [4 7 12
13 —11J
D) [-12 25 4
15 —19 J

E) 1;ot possible

32. If possible, find AB.
53

-6
A=|5 1,3:[ }
5
4 2
A) [45 35 -34]
B) [-45

C) [-30 15

24 10
D) [-15

| —14
E) not possible
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33. If possible, find AB.
2 -7

2

A=| |,B=|8 5
9

-8 9

A) [67 -29 -97]
B) [ 67

O [ 4 -63

D) [-59

| 65
E) not possible

34. Use the matrix capabilities of a graphing utility to find 4B, if possible.

2 1 4 7 0 6
A=|5 5 -1[,B=|4 -5 -9
8 -5 2 1 -5 2
A [-14 0 24
20 25 9
8 25 4
B) [-14 15 -29
56 —30 -13
134 35 89
O [-6 54 38]
25 20 15
13 -17 97]
D) [-6 —25 -13]
54 20 -17
38 15 97 |

E) not possible
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35. Use the matrix capabilities of a graphing utility to find 4B, if possible.

36.

A=

A) [-94

B) [-94

C) [ 34

D) [-94

E) 1;ot possible

6
-7
4
-3
90
6
-15
-9
11
6
-19

8

3
-3

0

5|

-5 3 1 3
-8 9 4 7

Of the products 4B, BA, A2, and Bz, which ones are possible for the given matrices?

7

A=1,B=[1 -9 9]

2

A) AB only

B) A°only
C) B only

D) BA only
E) AB and BA only
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37. Of the products 4B, BA, Az, and Bz, which ones are possible for the given matrices?

38.

39.

-9 -7 -2 4
A= ,B=
-5 -1 3 -7
A) AB only
B) 4”and B? only
C) BAonly

D) AB and BA only
E) AB, BA, A% and B

Find 4% (Note: A* = AA.)

e

A) [3 4
6 19}
B) [9 4
9 25}
C) [3 6
4 19}
D) [9 —4
6 25}

E) not possible

Find A4°. (Note: 4> = 44.)

.
A) {396}
[
O [9 36]

D) [-18 -18]
E) not possible

=
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40. Evaluate the expression.

DY B Y

41.

42.

A) [ 78 52]
|88 32]
B) [78 —88]
152 32 |
C) [ 80 60]
24 0 |
D) [110 32]
|88 0 |

E) not possible

Evaluate the expression.

A)

B)

®)

D)

[-45

25
45
—45
25
45

[ 45

9
S|4 4l )
-9
-99
55
99
25 45
55 99}
-36 —-81 -63
20 45 35
36 81 63

E) not possible

Write the system of linear equations as a matrix equation 4AX = B, and use Gauss-Jordan
elimination on the augmented matrix [AEB] to solve for the matrix X. Show all your

work.

X1 + 2X2 = 22

{—4)(1 — 2X2 = —34
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43.

44,

Section 7.3 - The Inverse of a Square Matrix

Write the system of linear equations as a matrix equation 4AX = B, and use Gauss-Jordan
elimination on the augmented matrix [A : B] to solve for the matrix X. Show all your

work.

)Cl — 5X2 + X3 =44
28
)Cl — 2)(?2 + X3 =17

—2X1 — 6)62 + 5)(?3

A lawn-and-garden store sells three types of fertilizer in 50-pound bags: Feed & Weed,
Winterizer Blend, and 17-17-17. The number of bags that were sold last weekend is

represented by A.
Feed & Weed Winterizer 17-17-17
16 16 20 | Friday
A=|14 23 23 |Saturday
10 23 20 | Sunday

The selling price per bag and the profit per bag for the three types of fertilizer are
represented by B (values are in dollars).
Selling Price Profit

11.00 1.30 |Feed & Weed
B=112.50 1.70 | Winterizer
8.50 060 17-17-17

() Compute 4B and interpret the result. Show all your work.
(b) Find the store's total profit from fertilizer sales for the weekend.
Show your work.

Section 7.3 - The Inverse of a Square Matrix

45.

Show that B is the inverse of 4. Show all your work.

1 3
2 3 14 14
A= . B= 14 14
L A
7 7

46. Show that 4 is the inverse of B. Show all your work.

-10 7 -5 -1 3 1
A:é 4 -1 2|, B=2 5 0
-13 10 -11 31 2
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47. 4 8
Find the inverse of the matrix .

~12 20
A) 1| 4 8
7[—12 —20}
B) 1[-5 -2
1[3 1}
C) [4 -8
[20 12}
D) [4 -12
[16 —28}
E) 1|4 -8
E[—u 20}
48. 5 5 5

Find the inverse of the matrix |15 25 20 |.

15 30 25
A 1 1 -1
-3 2 -1
3 -3 2
B) [-1 1 1

W | —

D | —

O)] 1 1 -1

D) 1 0 -1

E) [3 1 0
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49. Use the matrix capabilities of a graphing utility to find the inverse of the matrix

4 -5 3
L1 4 —8 3| (it exists).
21
1 2 0
A [7 7 21
0 -7 0
0 14 28
B) [21 28 14
0 -7 0
0 7 -21
O [-14 0 21
0 -7 0
0 7 14
D) [-14 14 21
7 -7 0
0 7 28

E) does not exist
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50. Use the matrix capabilities of a graphing utility to find the inverse of the matrix

2 1 6 1

-3 4 -3 .
(if it exists).

2 1 6 1

-3 4 -3 8
A) [0 2 4 1
11-1 8 0 4
42 1 -6 0
-3 2 -1 8
B) 0 2 6 1

111 8 0 4
412 1 -6 0

2 2 1 -8
O [0 2 4 1
1|-1 8 0 4
202 1 =6 0
3 2 -1 8

D) 0 2 6 1

111 8 0 4
2121 -6 0
-2 2 1 -8

E) does not exist

51.

Find the inverse of the matrix [

A) 1[3 4
711 -1

B) 1[3 4
7)1 —J
¢ 1[-3 4
7|1 1}
D) 1[-1 4
KiE 3}

E) does not exist

256

=4 .
; } (if it exists).
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52. 24 22

Find the inverse of the matrix
-12 -11

A) 1|-11 22
5{12 —24}
B) 1[-11 22
ﬁ[lz —24}
G 111 22
Z[—u 24}
D) 1[—24 —22}

11| -12 11
E) does not exist

} (if it exists).

53. Solve the system of linear equations
-3x + S5y = -10
—6x + 6y = 20

1 3
using the inverse matrix ? 112
2 4
A) - 5 [15]
e
RARNIR
B [15
|2
y] |10
|3
C) - 4 [10]
+1 12
=3
1 o]
D) [ 25]
x| | 6
y] |10
[ 3
E) o i E_
|6
v | 50
1
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54. Solve the system of linear equations

3x — 2y = 24
6x + Sy = -16

using the inverse matrix

B) -

258

5

9
[ 56
27
16
15
[ 88
27
64
L 9
(40
27

2

1

9

27 27
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55. Solve the system of linear equations

. . ]
using the inverse matrix —| -3 2

A)

N w

B)

N S

®)

D) [

p—
(o)}

— \o|; o | w \o|

—_

E)

N e =

9x +9y + 9z

=0

27x + 45y + 36z = -6
27x + 54y + 45z = -1

o]

1 1 -1

3 -3 2
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27x + 54y + 45z

1

1

56. Solve the system of linear equations
9x +9y + 9z

27x + 45y + 36z

-3

2

1

. . ]
using the inverse matrix —| -3 2

A)

B)

®)

D)

E)

3

-3

-1
1.
2
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57. Solve the system of linear equations
8x, —16x, —8x; —16x, =0
24x, — 40x, — l6x; — 24x, = -5
l6x, — 40x, — l6x; — 40x, =
—8x, + 32x, + 32x, + 88x, = 10
=24 7 1 =2
1/-10 3 0 -1

using the inverse matrix — .
829 7 3 2

12 -3 -1 1
A) __2'
X
X, é
X, BEE
Xy
B) __E_
X, 5
Yo |_ _g
b 5
X, 8
5
L 4
®) [ 15]
)
X, 5
Yo |_ g
X, 5
x| | 4
5
| 4]
D) ‘_1_5‘
X, 58
X A
X, 0
X, 5
L 4
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E) [0 ]
X, 5
Yo |_ 8
X, 0
X, B 2

58. Solve the system of linear equations
4x, —8x, —4x; -8, =0
12x, — 20x, — 8x; — 12x, =15
8x, — 20x, — 8, — 20x, = -10
—4x, +16x, + 16x; + 44x, = 0
24 7 1 =2
1/-10 3 0 -1

using the inverse matrix 20 7 3

12 -3 -1 1

A) [ 95 ]
4
X 45

ol |7

X, - 75
X, 4

35

L 4]

B) (35 ]
4
X 25
Xl 4

X, - 45

X, 4
45

L 4
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®) [ 45 ]
X, 4
. |2
=l 4
X, 0
%4 35
| 4]
D) i 15 )
X, 4
NI
=| 4
X, 0
X, 5
E) 0]
X 5
Xl 4
X, 10
X, 5
L2
59. _ _ {6x +4y =2 . . .
Solve the system of linear equations using an inverse matrix.
12x — 20y = -6
A) 1
x| |7
] |8
17
B) o [ 4
X 7
] |1
7
©) 2
x| |21
u_ 5
14
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D) o 1
X107

v] ]l

7

E) [ 4
x| |7

v] | s

14

60. —8x + 24y + 8z =3

Solve the system of linear equations <16x + 40y 6 using an inverse
24x + 8y — 16z = -3

matrix.

A) 3]
8

yi=|0

z 9
|8
B) ]
0

|3
nr
3
L 8.
C) ‘3“
8

|9

1= 7%
S
L 4]

D) 3]
8

y(=|0

z 3

4]
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E) 3

61. Use the matrix capabilities of a graphing utility to solve the following system of linear

equations:
—12x + 12y + 18z =10
6x — 6y = -5
6y + 24z =25
A) [ 5]
3
yi=| 0
z 5
| 2.
B) [ 5]
2
|5
i
s
L 3]
&) [ 5]
2
15
e s
2] s
|6
D) [ 5 ]
6
| 10
1=
z 5
[ 3
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E)

o ox|{ji w |3

62. Use the matrix capabilities of a graphing utility to solve the following system of linear

equations:
12x — 4y =3
8x + 8y =6
16z = —12

A) 3]
8

19

171 g
3
| 4
B) I 3 1

8

|3

1=l g

z 3
| 4]
0) (9]
8

=| 0

z 3
| 4]
D) 3]
8

|3
Y1718
3
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E) 3
8
3

0

63. The owner of the "Crazy 'Bout Nuts" shop wants to create his own blend of mixed nuts.
To do so, he mixes peanuts ($2 per pound), pecans ($4 per pound), and cashews ($9 per
pound) to obtain 140 pounds of mixed nuts costing $6 per pound. If he wants the
amount of peanuts to be twice that of the pecans, how many pounds of each type of nut
should he use? Use the matrix capabilities of a graphing utility to solve the resulting
system of linear equations. Round answers to nearest hundredth of a pound.

x +y +z =140
2x + 4y + 9z = 840
x =2y =0

A) peanuts: 41.21 Ib; pecans: 26.11 lb; cashews: 72.68 Ib
B) peanuts: 42.21 lb; pecans: 23.11 1b; cashews: 74.68 b
C) peanuts: 44.21 1b; pecans: 22.11 1b; cashews: 73.68 1b
D) peanuts: 45.21 1b; pecans: 22.11 Ib; cashews: 72.68 lb
E) peanuts: 44.21 Ib; pecans: 21.11 Ib; cashews: 74.68 1b

64. A chemist has three acid solutions of varying strengths. The first contains 15% acid, the
second 21%, and the third 55%. He wishes to use all three solutions and obtain 58
gallons of a 38% acid solution. If the chemist wants to use twice as much 21% solution
as the 15% solution, how many gallons of each solution must he use? Round answers to
nearest gallon.

A) 15%: 9 gallons; 21%: 21gallons; 55%: 28 gallons
B) 15%: 8gallons; 21%: 17 gallons; 55%: 33 gallons
C) 15%: 10gallons; 21%: 18 gallons; 55%: 30 gallons
D) 15%: 1l1gallons; 21%: 17 gallons; 55%: 30 gallons
E) 15%: 9 gallons; 21%: 18 gallons; 55%: 31 gallons
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65.

Consider the circuit shown in the figure below. The currents /,, /,, and I, ( in amperes )
31 + 61, = E,

are the solutions to the system of linear equations 21, + 61, = E, , where
I +1, -1, =0

E, and E, are voltages of 12 and 27 volts, respectively. Use the inverse of the

coefficient matrix of this system to find the unknown currents. Round answers to nearest
tenth. [Hint: If a current value turns out to be negative, it simply means that the current
flow is in the opposite direction from that indicated in the figure below.]

30 20

E |
1 — 13

A) I, =5.5 amps; I, =—0.8 amps; I, = 4.8 amps
B) I,=-2.1 amps; I, =5.2 amps; I, =3.1 amps
C) I,=1.3amps; I, =6.4 amps; I, =—1.3 amps
D) [,=-1.8 amps; I, =4.8 amps; I, =2.9 amps
E) I, =-4.9 amps; I, =15.0 amps; I, =8.2 amps

Section 7.4 - The Determinant of a Square Matrix
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66.

—4 -1
Find the determinant of the matrix [ s } .

7
A) -23
B) -13
C) -11
D) -31
E) 33
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67.

Find the determinant of the matrix

A) 7
12
B) 13
36
C) 4
15
D) 23
36
E) 1
15

68. Use the matrix capabilities of a graphing utility to find the determinant of the matrix
03 -09 09

12 06 0
0.6 -2.1 1.5

A) —0.18
B) -0.135
C) -0.027
D) 0.081
E) -0.054

69. Use the matrix capabilities of a graphing utility to find the determinant of the matrix
11 165 5.5

0 275 -11].
0 0 -1

A) 33275
B) -831.875
C) 0

D) 4991.25
E) -332.75

70. -6 4 -16
Find all (a) minors and (b) cofactors of the matrix | -6 —4 12 |. Show your work.
2 -6 -12
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71.

72.

73.

74.

75.

-6 4 -l16

Find all (a) minors and (b) cofactors of the matrix | 6 —4 12 |. Show your work.

Find the determinant of | -3

row 2. Show your work.

Find the determinant of | 3

column 3. Show your work.

-3
Find the determinant of | 2
| -1
A) 8
B) 4
C) 0
D) 7
E) -3
0
Find the determinant of | —6
3
A) 342
B) 285
C) 324
D) -216
E) 90

24

-2 6 -12

—6 | by the method of expansion by cofactors using

6 | by the method of expansion by cofactors using
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76. Use the matrix capabilities of a graphing utility to find the determinant of the matrix

1.0 0 0 0
0 20 0O
0 0 300
0 00 1 0
0 0 0 0 2]
A) -6
B) -2
C -1
D) -12
E) 4

77. Use the matrix capabilities of a graphing utility to find the determinant of the matrix
-1 1 0 -2 3]
0 0 1 4 O
0 2 3 51
1 0 0 7 O
0 0 0 1 0
A) -6
B) 7
) -10
D) -12
E) 4

78. 0 -1 =2
Given4=(3 2 -1/, find |4].

0 4 -1

A) 21
B) 10
C) 20
D) 11
E) -I15
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79.

80.

81.

6

—6 0

Givend={-9 —6 3|and B=|3 -3 6|, find |B4|.

0 3
0 12 3
A) —153,090
B) 218,700
C) -182,250
D) 290,871
E) 273,375

3 3

Evaluate the determinant of the matrix below to determine which of the following

makes the equation true.

w  —Ix
-4y z -
A) |-w Tx
4y z
B) |-z 7x
-4y w
C |4y =z
lw 7x
D) -z Ix
_—4y -W
E) w  —Tx
_—4y z

Solve for x given the following equation involving a determinant.

x—6 —4
1 x-6|
A) x=8,16

B) x=-4,8

C) x=4,8

D) x=-+4,-8

E) x=4,-8
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82. Solve for x given the following equation involving a determinant.

x+3 3
-1 x+7

A) x=6,4

B) x=-7,-3

C) x=7,3

D) x=-6,—-4

E) x=4,-3

Sx 4x

83.
Evaluate the determinant s 40t in which the entries are functions.
e e

A) _eZOx
B
) ie%c
5
C) _e9x
D
) EeZOX
4
E
) 7le9x
5

84.
Evaluate the determinant

4x xlnx| . ) ) )
in which the entries are functions.

S5+Inx
A) 16Inx

B) 20x

C) 5x

D) 4-Inx

E) Slnx
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Section 7.5 - Applications of Matrices and Determinants

85.

86.

274

Use Cramer's Rule to solve the following system of linear equations:

4x -8z =2
-4y + 12z =1
8x +20z =0
A L3
YT Ty T
B) 1 7 1
x:—;y:——;z:——
18 12 18
O 5 7 1
18 12 9
D) 5 5 1
X=—= Yy=——7;zZ=—=
18 4 2
B 113
VT Ty

Use Cramer's Rule to solve the following system of linear equations:
12x — 18y + 12z =8
—18x + 12y + 6z =5
24x + 6y —18z =9

SERTENRE I
6" 6 12

By 13 55 79
x:—’y:—’Z:—
12 42 42

o 7 71 115
= Y=——,Z2="

6 42 84

Dy 17 4 19
X=—, y=—,z=—
12 3 12

Ey 11 13 29
=—,y=—,Zz=—

9 9 18
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87. Use a determinant to find the area of the triangle shown below.

—
|
[ ]
b
[
B L = M

A) 56 square units
B) 10 square units
C) 14 square units

D) 27 :
Y square units

E) 35 .
T sguare units

88. Determine a positive value for y such that a triangle with vertices (-8,2), (2,3), and

(0,y) has an area of 16 square units.
A) 8

B) 6

C 9

D) 11

E) 1
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89. You inherited a triangular piece of property after your Uncle Izzy passed away. You
want to know the size of land, so you "step it off" to estimate the square footage. From
the southernmost vertex A4, you travel north 220 feet then west 300 feet (for vertex C),
and from the southernmost vertex 4, you travel 520 feet north then 90 feet west (for
vertex B). Use a graphing utility to approximate the number of square feet of land that
you have inherited.

A) 87,900 square feet
B) 68,100 square feet
C) 56,400 square feet
D) 13,500 square feet
E) 9600 square feet
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90. A triangular region of farmland has become overrun with deer and will be open to the
public for hunting to reduce the population. In order to know how many hunters to allow
on the land at one time, you need to know the area of the region in square miles. In
order to estimate the area of the region, you travel from the southernmost vertex C north
20 miles then west 30 miles (for vertex B), and from the southernmost vertex C you
travel 44 miles north then 7 miles east (for vertex 4). Use a graphing utility to
approximate the number of square miles of land.

A) 590 square miles
B) 730 square miles
C) 454 square miles
D) 84 square miles

E) 146 square miles

91. Use a determinant to determine whether the points (-7,—4), (-10,—6) and (—1,0) are
collinear. Show all work.

92. Use a determinant to determine whether the points (2,-6), (0,—8) and (5,—4) are
collinear. Show all work.

93. Use a determinant to find y such that (8,-20),(16,y), and (20,—8) are collinear.

A) y=-44
B) y=20
C) y=4

D) y=-8
E) y=-12

94. Use a determinant to find an equation of the line passing through the points
(-3,-1) and (-2,2).
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95. Find the uncoded 1 x 3 row matrices for the message "TWO IF BY LAND"; then

0 3 3
encode the message using the encoding matrix |3 2 -2 |. Show all your work.
2 3 0

96. Find the uncoded 1 x 3 row matrices for the message "MERRY CHRISTMAS"; then

0 1 1
encode the message using the encoding matrix | 3 1 -3 |. Show all your work.
-3 -1 0

97. Write a cryptogram for the message "TWO IF BY LAND" using the matrix

0 -2 2
2 -1 1. Show all your work.
-1 =2 0

98. Write a cryptogram for the message "MERRY CHRISTMAS" using the matrix

0 1 1
-5 1 5. Show all your work.
5 -1 0
99. . 4 . .
Given 4 = a0 use A~ to decode the following cryptogram:

-152 4 4 92 276 92 -204 -8 32
64 -16 128 20 40 -16 148 8 96

A) THE SUN ALSO RISES

B) A PASSAGE TO INDIA

C) THE MALTESE FALCON
D) GONE WITH THE WIND
E) A CLOCKWORK ORANGE
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100. 5 -10 -5
Given4=| -5 0 5 |,use4 to decode the following cryptogram:
-15 10 10

-100 -70 35 -245 70 185 -140 40 115

A) FOR ANNIE
B) TAMERLANE
C) AN ENIGMA
D) THE BELLS
E) THE RAVEN

101. -5 5 5
Given4=| 10 -5 0 |,useA to decode the following cryptogram:
-15 0 -5

-355 60 35 -185 15 -25 60 -95 40 60 -30

10 -145 70 45 255 90 45 -5 25 45

A) MATHEMATICIAN GALOIS
B) MATHEMATICIAN JACOBI

C) MATHEMATICIAN EUCLID
D) MATHEMATICIAN PASCAL
E) MATHEMATICIAN AGNESI

102. The following cryptogram was encoded with a 2 x 2 matrix.

43 52 22 -17 9 1 44 16 38 57
39 56 49 61 12 -12 40 5 29 4

The last word of the message is " LIVES". What is the message?
A) CATS HAVE NINE LIVES

B) SHE SAID ELVIS LIVES

C) ALL GAVE THEIR LIVES

D) SEATBELTS SAVE LIVES

E) NO LIES CHANGE LIVES
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103. During a weekly profit/loss meeting, the manufacturer of a home theater system was
told that producing 15 systems would generate a profit of $3650, producing 30 systems
would generate a profit of $5900, and producing 60 systems would generate a profit of
$7700 . This is reflected in the table below.

Units Produced Weekly 15 30 60
Weekly Profit 3650 5900 7700

(a) Assuming that the data can be fit by a parabolic model y = au® +bu +c, create a

system of linear equations
involving the unknown coefficients a, b, and c.

(b) Use Cramer's Rule to solve the system of linear equations. Then, write the equation
for the parabola. Show your work.

(c) Graph the parabola from part (b) and estimate how many units should be produced to
maximize the
company's profit each week.

Ay i)

¥
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Section 8.1 — Sequences and Series

Name: Date:

Section 8.1 - Sequences and Series

1. Write the first five terms of the sequence. (Assume that n begins with 1.)

a,=6n+2
A) 4,10, 16, 22,28
B) 2,8, 14,20, 26
C) 8,12,18, 24,30
D) 8, 14,20, 26, 32
E) 8§,10,12,14,16

2. Write the first five terms of the sequence. (Assume that » begins with 1.)

a,=(-1)" (n-4)(n-5)
A) 25,-12,6,-2,0
B) -12,6,-2,0,0
C) -12,-6,-2,0,0
D) -6,2,0,0,-2
E) -12,8,-4,0,4

3. Find the indicated term of the sequence.
a, =(-1)" (4n-1)

ar=___]
A) 63
B) -67
C) —69
D) 3
E) -64
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4. Use a graphing utility to graph the first 10 terms of the sequence. (Assume that n begins
with 1.) The indicated graphing window dimensions should aid you in answering the
question.

A)

0 10

®)

10

D)
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E) 15

0 10

5. Match the sequence with its graph of the first 10 terms.

M
. = =
" (r+1)!
A)
100 Rat)
| |
75+
504 n
25+ o
| |
1. H
O 12345678910
B)
1&4?3)
0754
| |
05+
0254 =
] M
————— T He
O 12345678910

Copyright © Houghton Mifflin Company. All rights reserved. 283





Chapter 8 — Sequences, Series, and Probability

0

D)

E)

284

1 ffﬁ/ﬂ)
075+

| |
05+

| |
0,25
| |
I PP

0

1234586735910

3&01{:’3)"
2,5-—-.
a1 " cemmmnn
1.5+
1__
05+
P
Dii:iiii:iih
1234586788910
1 dagn)
0.75 1
n
0.5+ ]
n
n
0.25+ "as
#
DIIIIIIIIIIF
123456783910
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6. Write an expression for the apparent nth term of the sequence. (Assume that n begins

with 1.)
-3,2,7,12,17

A) a,=-8n+5

B) g, =(1)" (509

C) a,=5n

D) a,=5"-8

E) a,=5n-38

7. Write an expression for the apparent nth term of the sequence. (Assume that n begins

with 1)
2_%:2_i72_i72_i72_£5

2 3 4 5
A
) an:—2—%
B) -2
an= —7
O n
an= —_—2
D
) an:—Z—%
E) a =—2—i
n+l

8. Write the first five terms of the sequence defined recursively. Use the pattern to write
the nth term of the sequence as a function of n. (Assume that n begins with 1.)
a=-11,a; 1 =a;, -7
A) a,=-4-Tn
B) a,=-11-7n
C) a,=3-7Tn
D) q,=-4
E) a,=-11(n-1)
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9. Write the first five terms of the sequence defined recursively. Use the pattern to write
the nth term of the sequence as a function of n. (Assume that » begins with 1.)

10.

11.

ap =4,ap4 =—ay

A) a,=4n

B)
&)
D)
E)

a, =4(-1)"
a, =(—4)n

Write the first five terms of the sequence. (Assume that n begins with 0.)

A)
B)
®)
D)

E)

Simplify the factorial expression.

Sl’l
“ = )
5 25 125 125

25 125 125 625 3125

624 24 °144°1008

25 125 125 625

"6 24724144
25 25 125 625

24 24°144°1008

T 6724247144

13!
10!

A) 17,160
B) 1716

&)

13

10

D) 156
E) 24,024
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12. Find the sum.

6
D (-2i+3)
i=1

A) -15

B) -21

C) -24

D) -9

E) 42

13. Find the sum.
31
,ék2+5

A) 22
63
B) 1
14
O 1
D) 73
168
E) 12
11

14. Use a calculator to find the sum. Round to four decimal places.
> 2
i k2
A) 3.0398
B) 4.0398
C) 0.1818

D) 2.3731
E) 2.1913
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15. Use sigma notation to write the sum.

288

16.

1 1

_t cee R

3-2 4.3 9-8

A) 7 1
Z(n+1)(n+2)

B)

M-~
—~~
—
—_
~

®)

D)

E)E

Find the indicated partial sum of the series.

o i
2
i=l 4
fourth partial sum
A3
256
B) 1023
256
€ 255
256
D) 63
256
E) 257
256
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17. Find the sum of the infinite series.

54(1)

A) undefined

B) 3
4
0 3
D) 9
4
E) 3
2

18. A deposit of $3000 is made in an account that earns 6% interest compounded quarterly.
The balance in the account after n quarters is given by

n
A, =3000(1+¥J ,n=12,3,...

Find the balance in the account after 5 years by finding the 20th term of the sequence.
Round to the nearest penny.

A) $9621.41

B) $4040.57

C) $3980.85

D) $60,900.00

E) $4101.17

Section 8.2 - Arithmetic Sequences and Partial Sums

19. Determine whether the sequence is arithmetic. If so, find the common difference.
4,9,14,19,24
A) -1
B) 5
C) 4
D) -5
E) not arithmetic

20. Determine whether the sequence is arithmetic. If so, find the common difference.

2,4,8,16,32
A) 2
B) 2"
C) 2n B znfl
D) -2

E) not arithmetic
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21. Determine whether the sequence is arithmetic. If so, find the common difference.
(Assume that n begins with 1.)
a,=-8+7n
A) -7
B) 8
C) -8
D) 7
E) not arithmetic

22. Determine whether the sequence is arithmetic. If so, find the common difference.
(Assume that n begins with 1.)

n
o

A) 2
B) 4
0 1

4
D) -2

E) not arithmetic

23. Find a formula for a, for the arithmetic sequence.

611:*3,611:*6
A) a,=-3-Tn
B) a,=3-6n

© 4,=-3(-6)""
D) a,=-6-3(n—1)

E) n-1
S
-6

24. Find a formula for a, for the arithmetic sequence.
ay :11,6114 =71

A) a,=-T+6n
B) a,=13-7n
C) a,=6-"Tn

D) 4, =-7(6)"
E) a,=-13+6n
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25. Write the first five terms of the arithmetic sequence.

aq :8,d =-2
A) 8,6,4,2,0
B) 8,10,12,14, 16
C) 6,4,2,0,2
D) 8,-16,32,-64, 128
E) 8,6,14,22, 30
26. Write the first five terms of the arithmetic sequence.
az :9,6113 =49
A) 1,-3,-7,-11,-15
B) 5,9,13,17,21
C 1,59,13,17
D) 1,4, 16, 64,256
E) 1,5,6,7,8

27. Write the nth term of the arithmetic sequence as a function of 7.
ay=5,ap = ax +7
A) a,=12+"7n
B) a,=-2+7n
C) a,=5+7n
D) a,=-2+7(n-1)
E) a,=2+5n

28. The first two terms of the arithmetic sequence are given. Find the indicated term.

a=-3,ay=-8,a3=[ ]
A) —43
B) —26
C) —29
D) —48
E) -38
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29. Match the arithmetic sequence with its graph from the choices below.
a, =35-3n
A)
71 _‘_'ﬂ ()
BS T n
B0+ i
551 m

B)

0

=
—_
ra 4
[
e
4
oL
-4
oo L
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D) onp ety
1000+
a00 1 n

500+ n

400+ =
200+ =

E)

A0 iﬂ ()

354 u

30+ n

25+ n

204 u
15+
10+ ]
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30. Use a graphing utility to graph the first 10 terms of the sequence. (Assume that n begins
with 1.) You may need to adjust the graphing window to the sizes indicated below to
answer the question.

a,=13(n+2)
A)
11
olf 110
>
B)
24
2 1 I . s s . . . s
0 10
®)
14
all .
0 10
D)
16
3L .
0 10
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E) 15F

[ =]

0 10

31. Find the indicated nth partial sum of the arithmetic sequence.
-3.6,-1.4,0.8,3,...,n=35
A) 2065
B) 1260
C) 1183
D) 1188.8
E) 1177.2

32. Find the sum of the integers from 2 to 32.
A) 528
B) 30
C) 1054
D) 527
E) 1056

33. Find the partial sum.
300
> (-5n-2)
n=l1
A) 226,352
B) 224,848
C) 225,150
D) 227,857
E) 226,350
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34. Use a graphing utility to find the partial sum.
li(:) 45
10

i=1

A) 11,445
)

B) 57,229
10

C) 56,471
10

D) 11,325

2

E) 12,525

2

35. Joey bought a new tractor for use in his landscaping business. He expects that the use of
the tractor will generate $4500 of revenue in the first year with an increase in revenue of
$500 per year for subsequent years. If the tractor's useful lifetime is 8 years, how much
revenue will Joey receive from the use of the tractor?

A) $54,000
B) $50,000
C) $180,000
D) $42,000
E) $8500

Section 8.3 - Geometric Sequences and Series

36. Determine whether the sequence is geometric. If so, find the common ratio.
-3,-6,-12,-24, ...

A) 2
B) -3
0 1

2
D) 2

E) not geometric
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37. Determine whether the sequence is geometric. If so, find the common ratio.
3,-2,-7,-12, ...
A) -5
B) 3
o 1

D) 5
E) not geometric

38. Write the first five terms of the geometric sequence.

a =1,r=§

A) 1,-4,-9,-14,-19
B) 1,-5,25,-125, 625
c 11 1 1 1

57257 1257625 3125

D) 11 1
57057 125

B, 1t 1 1
© 57257 1257625

39. Write the nth term of the geometric sequence as a function of #.
a =3, )41 =20y

A g, =-5(2)""
B) an = 2(_5)’1—1

C) 1 n—1
a =-5| 2
" (2]

D) a,=-7+2n
E) a,=-5(2)"

40. Find the indicated term of the geometric sequence. Round to the nearest thousandth.
a=-4,r=1.15n=11
A) 7.500
B) -18.610
C) -16.182
D) -21.401
E) —4.600
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41. Find the indicated nth term of the geometric sequence.

42.

4th term: -4, -20, —100,...

A) 11
B) -500
C) -2500
D) -320
E) 1280

Find the indicated nth term of the geometric sequence.

6th term: a4 = ——

A) 4
729
B) 3
1024
C) 4
2187
D) 4
243
E)
81

4
2187
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43. Match the geometric sequence with its graph from the choices below.

PRY o
a, =12 —i
3

A)

B)

&)

[ oS | 8 |
Y
3

i<

b0 O

[
——

D)
25 fﬂ f72)
204
154+ s =

M+ "

L4
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E)

&
200 4

180 4
100 4
a0 4

&0
-100
-150 1
-200

44. Use a graphing utility to graph the first 10 terms of the sequence.

a, =3(1.2)""

A)

40

B)

16

®)

10

300

10
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D)
3
0 :
0 10
E)
18
0 10

45. Find the sum of the finite geometric sequence.
6
(5
n=l1 2
A) 381
32
B) 3
2
C) 63
D) 31
16
E) 189
32

n—1

46. Find the sum of the finite geometric sequence. Round to the nearest thousandth.

4
>°200(1.02)’
i=0

A) 1040.808
B) 840.808
C) 961.546
D) 824322
E) 1061.624
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47. Use summation notation to write the sum.
4-8+16—...+64

A) 4
> 4(-2)""
n=0

B) 3 )
2.4(-2)
n=l1

C 5

" Sy
n=l1

D) 3
> 4(-2)"
n=l1

E)

M=
N
—~~
[
N
N—
S
+
=

S
Il
—_

48. Find the sum of the infinite geometric series.
n

o0
(3
n=0 8
A) 16

15
B) 16

15
0 2

15
D) 2

15
E) undefined
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49. Find the rational number representation of the repeating decimal.

0.724
A) 724
9999
B) 724
999
0 724
9
D) 724
999
E) 724
99
50. The table shows the annual number of murders in the United States from 1999 to 2002.
Year | Murders
1999 | 15,522
2000 | 15,586
2001 | 16,037
2002 | 16,204

a) Use the exponential regression feature of a graphing utility to find a geometric
sequence that models the data. Let n represent the year, with n = 9 corresponding to
1999.

b) Use the sequence in part (a) to describe the rate at which the annual number of
murders is growing.

c¢) Use the sequence from part (a) to predict the annual number of murders in 2007.
Show your work. Round to the nearest whole number.

d) Use the sequence from part (a) to determine when the annual number of murders will
reach 17,827. Show your work. Round to the nearest year.
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Section 8.4 - Mathematical Induction

51. Find Py for the given Py.

2
P, =
T k(k+1)
A 2
) P"”:k(k+1)+1
B) 2 2
P =
B k1) (k) (kt2)
0
pP=— =
T k1) (k+2)
D 2
) Pk+1:k(k+2)
E)
Pi=—"
T k1) (k+2)
52. Find Py for the given Py.
2
P, :%(4k+9)
A) >
Py :@(41{“3)
B) >
Py :%(4k+9)+1
) 2
P =4 +18)
D) 2
P =t 4+1(4k+13)
E) >
Peut :M(4k+9)

53. Use mathematical induction to prove the formula for every positive integer n. Show all
your work.

4+7+10+13+...+(3n+1)=§(3n+5)
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54. Use mathematical induction to prove the formula for every positive integer n. Show all
your work.

ii(i+4)= n(n+1)(2n+13)

i=1

55. Find the sum using the formulas for the sums of powers of integers.
7
2
n=l1
A) 441
B) 1568
C) 343

D) 140
E) 784

56. Use mathematical induction to prove the property for all positive integers n.

5
[an:| :aSn

57. Use mathematical induction to prove the property for all positive integers n.
A factor of 32" +1is 4.

58. Prove the inequality for the indicated integer values of n.

n
(g) >n,n>15
5
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59. Find a formula for the sum of the » terms of the sequence.

12 4 8
5725712576257
A) on _ 5N
3(5")
B) 2(2”-—5")
3(5”)
C) 2}’[-1
57’1
D) oy sn
7(5)"
E)
5"

60. Find the sum using the formulas for the sums of powers of integers.

13
Z(n—3n2)
n=l

A) —1872
B) —7098
C) —49%4
D) —182
E) -2366

61. Find a quadratic model for the sequence with the indicated terms.
ap = S,Cll =2,Cl4 =5

A) an:n2+5

B) an:n2—4n+5
©) an:n2—5n+5
D) an:n2—5n+4

E) an:n2+n+5
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Section 8.5 - The Binomial Theorem

62.

63.

64.

65.

66.

67.

Calculate the binomial coefficient: 5, C5

A) 6840
B) 60
C) 1140
D) 1
E) 0

14
Calculate the binomial coefficient: { 5 ]

A) 182
B) 28
C) 91
D) 1
E) 0

Evaluate using Pascal's triangle. Show your work.
8
5
Evaluate using Pascal's triangle. Show your work.
C
7%6

Use the Binomial Theorem to expand and simplify the expression.

(n+3)
A) w2 +150* +90n° +270n% + 4051
B) n* +1213 + 5407 +108n + 81
O’ +150* +1351% + 4051% + 4051 + 243
D) 1 +120* + 810 + 24307 + 3240+ 243
E) w2 +150% + 901> +270n% + 4051 + 243

Use the Binomial Theorem to expand and simplify the expression.

(3x- 4y)4
A) 81x* —432x3) +864x% )% — 768x)° + 256"
B) g1x* —108x3y +144x2y% —192xp° +256)*
O gix*+ 4x3y + 6x2y2 + 4xy3 + y4
D) 27x* 144y +288x% )% — 256x)° +256)%
E) 273 —108x%y +144x)° — 64y°
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68.

69.

70.

71.

72.

Expand the binomial by using Pascal's triangle to determine the coefficients. Show your
work.

(3x + 2y)6

Find the specified nth term in the expansion of the binomial. (Write the expansion in
descending powers of x.)

(x+3y)9,n=5
A) 126x*)°
B) 10,206x°y*
®) 126x4y5
D) 19,683)°
E) 15,120)64)/5

Find the coefficient a of the term in the expansion of the binomial.
Binomial Term

(3x—4y)6 ax’y?
A) a=9
B) a=-34,560
C) a=18
D) a=4096
E) a=120

Use the Binomial Theorem to expand and simplify the expression.
4
(4 1)
A B
B) 312445 1 6x0 +4x° +1
O ¥P+ax?*+6x3"2 +4x3% 11
D) 3 _4,9% 1632 4,34 41
E) 312 4y 1 6x0 — 44 +1

Use the Binomial Theorem to expand the complex number. Simplify your result.
(—2-4i)*

A) —112-384i

B) —112+384i

C) 112-384i

D) 112+ 384i

E) 16

Copyright © Houghton Mifflin Company. All rights reserved.





Section 8.6 - Counting Principles

73. o . : .
The probability that a basketball player will make a given free throw is % To find the

probability that the player makes exactly 9 out of her next 10 free throws, evaluate the

term
10%~9 5 5

10
in the expansion of (% +§j . Round to four decimal places.

A) 0.0016
B) 0.0605
C) 0.0010
D) 0.0403
E) 0.1008

Section 8.6 - Counting Principles

74. Determine the number of wayvs a computer can randomly

generate a prime integer between 10 and 20.
A)
B)
C)
D)
E)

Lol T S T PR T

1

75. At a high school cafeteria, diners can choose one vegetable from a choice of 4
vegetables, one meat from a choice of 2 meats, one serving of bread from among 4
breads, and a dessert from among 2 desserts. How many meal configurations are
possible?

A) 12
B) 64
C) 4

D) 32
E) 16

76. How many 3-digit numbers can be formed if the leading and ending

digits cannot be zero?
A) 899
B) 901
C) 100
D) £&10
E) 998
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77. A combination lock will open when the right choice of three numbers (from 1 to 36) is
selected. How many different lock combinations are possible?
A) 139,968
B) 1296
C) 36
D) 108
E) 46,656

78. Evaluate: 7P,
A) 21
B) 2520
C) 42
D) 14
E) undefined

79. Solve for n.
30 1By = 1 Bs
A) n=24
B) n=6,23
C) n=5,24
D) n=5
E) no solution

80. Evaluate using a graphing utility: ;5P
A) 5005
B) 360,360
C) 3,603,600
D) 90
E) undefined

81. There are 13 patients in Dr. Ziglar's waiting room. Dr. Ziglar can see 8 patients before
lunch. In how many different orders can Dr. Ziglar see 8 of the patients before lunch?
A) 1287
B) 154,440
C) 104
D) 8
E) 51,891,840

82. Find the number of distinguishable permutations of the group of letters.
G.A US,S
A) 60
B) 120
C) 30
D) 5
E) 15
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83. A bag contains 7 red marbles and 5 yellow marbles. You are asked to draw 3 marbles
from the bag without replacement. In how many ways can you draw 2 reds and 1
yellow?

A) 210

B) 35

C) 18

D) 604,800
E) 245

84. Fifteen weightlifters are competing in the dead-lift competition. In how many ways can
the weightlifters finish first, second, and third (no ties)?
A) 2730
B) 3
C) 3375
D) 6
E) 45

85. Find the number of diagonals of a undecagon (11 sides). (A line segment connecting
any two nonadjacent vertices is called a diagonal of the polygon.)
A) 44
B) 110
C) 121
D) 11
E) 22

86. Which scenario(s) below should be counted using permutations?
1. the number of wayvs the gold, silver, and bronze medal winners
can be chosen in an Olvympic track-and-field event (assume
that there are no ties)
II. the number of ways 3 people can be chosen to sit from among & people
III. the number of wavs to choose 3 lottery numbers

IV. the number of ways to roll a total of 7 when rolling a pair of dice
A) 1only
B) I only
C) IIonly
D) IV only
E) IandIIl only

Section 8.7 - Probability

87. Determine the sample space for the experiment.
Three prize winners are selected from six people: A, B, C, D, E, and F.
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88. Determine the sample space for the experiment.
Three coins are flipped.

89. Find the probability for the experiment of tossing a coin four times

and getting a "tail" on the second toss. Use the sample space

HHHH HHHT HHTH HTHH
o THHH HHTT HTHT THHT
THTH HITH TTHH TTTH
TTHT THIT HTIT TTIT
A) 1
2
B) 7
16
C) 9
16
D) 1
1
E) 3
g

90.

Find the probability for the experiment of selecting one card from a

standard deck of 52 playing cards such that the card is nor ared face card.

A) 3
26
B) 10
13
C) 11
13
D) 23
26
E) 49
52
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91. Find the probability for the experiment of tossing a six-sided die twice

such that the sum is 5.

A) 1
18
B) 2
9
0 1
9
D) 1
36
E) 1
6

92. Find the probability for the experiment of drawing two marbles (without replacement)
from a bag containing two green, four yellow, and three red marbles such that both
marbles are yellow.

A) 1

6
B) 16

o0
—

©)
D)

E)

(NN SR EANCE | )

93. Find the probability for the experiment of drawing two marbles (without replacement)
from a bag containing four green, three yellow, and five red marbles such that the
marbles are different colors.

A) 47
132
B) 47
30
C) 47
66
D) 1
6
E) 2
3
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314

94.

95.

96.

You are given the probability that an event will happen. Find the probability that the
event will not happen.
P(E)=10.53
A) 0.53
B) 0.47
C) 0.235
D) 0
E) 1

You are given the probability that an event will not happen. Find the probability that the
event will happen.

28
P(E)==2
(E)=%
A) 28
37
B) 0
Q) 1
D) 9
37
E) 9
74

In order to be certified, an EMT trainee (EMT stands for "emergency medical
technician") must pass a written examination. A study of 75 trainees is conducted to
assess the effectiveness of exam-preparation seminars in reducing the failure rate. The
data are summarized below.

0 seminars attended | 1 seminar attended | 2 seminars attended | Total
Passed exam 5 16 19 40
Failed exam 6 13 16 35
Total 11 29 35 75

Find the probability that the trainee attended one seminar and passed the exam.
A) 16

29
B) 16
75
C) 2
5
D) 29
75
E) 8
23
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97. A college sent a survey to a sample of juniors. Of the 599 students surveyed, 295 live on
campus, of whom 192 have a GPA of 2.5 or greater. The other 304 juniors live off-
campus, of whom 196 have a GPA of 2.5 or greater. What is the probability that a
survey participant lives on campus and has a GPA of 2.5 or greater?

A) 295
599
B) 192
599
C) 48
97
D) 192
295
E) 388
599

98. A college sent a survey to a sample of juniors. Of the 665 students surveyed, 312 live on
campus, of whom 184 have a GPA of 2.5 or greater. The other 353 juniors live off-
campus, of whom 204 have a GPA of 2.5 or greater. What is the probability that a
survey participant has a GPA less than 2.5?

A) 312
665
B) 184
665
C) 46
97
D) 23
39
E) 277
665

99. In a sample of 29 hand-held calculators, 23 are known to be nonfunctional. If 17 of

these calculators are selected at random, what is the probability that exactly 15 in the
selection are nonfunctional? Round to the nearest thousandth.
A) 0.882
B) 0.142
C) 0.793
D) 0.739
E) O
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Answer Key

Chapter P - Prerequisites

Section P.1 — Review of Real Numbers and Their Properties

316

1.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.

NN R WD

il eslveiolwih e NeNeslveib Sl NoRolwikaive s NOoN@Nwi Sl esHvs

Terms Coefficients
~11¢° ~11

7q 7

8 8

-15

Terms Coefficients
343n? 33

—6n -6

4

B

C

E

B

A

C
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Chapter P - Prerequisites

Section P.2 — Exponents and Radicals
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

eslivieihNesi@lievlorBwik—lesBwilv el ol SwicvReoNwilvelllwilveles)

Section P.3 — Polynomials and Special Products

60. ~7x* —9x -9
61. 7x* — Sxy — 3y2
62. D
63. B
64. C
65. A
66. not a polynomial: The exponent "—1" is not a nonnegative number.
67. .1 g 5

polynomial: 2 XX +x——
68.
69.
70.
71.
72.
73.
74.
75.

OUrAQomg > w
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76. A

Section P.4 — Factoring Polynomials
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

OmmworoOQO@moOr®orpoOgmaOom®

Section P.5 — Rational Expressions
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
I11.

TEHOQOOWprOwWowEHAQOO W >

Section P.6 — Errors and the Algebra of Calculus
112. D
113. A
114. C
115. B
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Chapter 1 — Equations, Inequalities, and Mathematical Modeling

116. E
117. C
Section P.7 — The Rectangular Coordinate System and Graphs

118. B

119. D

120. E

121. B

122. A

123. C

124. E

125. Using the distance formula, the lengths of the three sides are:
d = (-T-14)) +(-6-(-8))* =72 +22 =53
dy =(-7-0) +(-6-(-8)) =\ +22 =453
dy =\/(—14—0) —8—(-8))> =(-14)? +0% =196 = 14
Since d; = d, , the triangle is isosceles.

126. B

127. C

Chapter 1 — Equations, Inequalities, and Mathematical Modeling

Section 1.1 — Graphs of Equations

1.
2.
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E
X 4 i) 0 4
y 21 11 1 19
(x,y) [(4,-21)|(=2,-11)| (0,-1) | (4,19)
X 4 3 2 1 0
y 0 3 4 3 0
(.5) | (4.0) [ (-3.-3) | (-2.-4) | (-1.-3) | (0.0)
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SoO»r>0OwWr>rOQOOwW

¥

Section 1.2 — Linear Equations in One Variable

320

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

A

C

E

B
—8(x—5)—4:9
—8x+40-4=9
—8x+36=9

—8x+36-36=9-36
—8x=-27

—8x 27
-8 -8

27

x==
8

E

A

C

D

A

D

C

Write original equation.

Distributive Property
Simplify.

Add -36 to both sides.
Simplify.

Divide both sides by —8§.

Simplify.
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Chapter 1 — Equations, Inequalities, and Mathematical Modeling

25. B
26. A

Section 1.3 — Modeling with Linear Equations

27. Answers may vary.

The quotient of 8 and 10, times the sum of a number and 7.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

TwwmoAQwmTA

Section 1.4 — Quadratic Equations and Applications
38.
39.
40.
41.
42.
43.

owaoa»o
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Section 1.5 — Complex Numbers
52.
53.
54.
55.
56.
57.
58.

322

44,

45.
46.
47.
48.
49.
50.
51.

a.

-10

-10

QOpFrOOQwWgO

wWowHm» "

10
-75
10
o )
§=3.5 V=
—7%
4x" +4x-63=0
[:2.1:— 7) [:2.1:+ 9)=0

x=—.
P

TS

10

10
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Chapter 1 — Equations, Inequalities, and Mathematical Modeling

59.
60.
61.
62.
63.
64.
65.

wmawmAO

Section 1.6 — Other Types of Equations
66. B
67. C
68. a.

10

b.  (~15,0),(0,0).(2.0)

c.
2x'—=x —6x*=0
x2(2x2—x—6)20
x(2x+3)(x=2)=0
x=0, x:—g, x=2

2
69. D
70. A
71. a.
10
10 10
10
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Answer Key
b (2.0).(3.0)

V5x—-6—-x=0
VS5x—6=x
(\/5)6—6)2 =x
5x—6=x"
X' =5x+6=0
(x—2)(x—3):0
x=2,x=3

72. C

73. B
74. a.

10

b. (-5,0),(1,0)

C.
[x+2|-3=0
|x+2|=3
x+2=3o0rx+2=-3
x=lorx=-5
75. A

76. Answers may vary.
x—i)(x+i)(x+4)(x-3)=0
X +1)(x* +x-12)=0

XX -1+ x—-12=0
77. B

Section 1.7 — Linear Equations in One Variable
78. D
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Chapter 2 — Functions and their Graphs

79.
80.
81.
82.
&3.
84.
85.
86.
87.
88.
&9.
90.
91.
92.
93.
94.
95.

AWooUowOowQEH»>oDImE > Ow

Section 1.8 — Other Types of Inequalities
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.

o QOwWowO»my

Chapter 2 — Functions and their Graphs

Section 2.1 — Linear Equations in Two Variables
1.

LRI WD
mwOQxp»>omnn
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Section 2.2 — Functions

Section 2.3 — Analyzing Graphs of Functions

Section 2.4 — A Library of Parent Functions

326

10.
11.
12.
13.
14.
15.
16.
17.

gQoumawmAa

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

>O>>Q0W>omnmwI»>w > >

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

AOpQEP>THTE > TITTO

48. E
49. E
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Chapter 2 — Functions and their Graphs

50.
51.
52.
53.
54.

sl s N@Ev Q!

Section 2.5 — Transformations of Functions
55.
56.
57.
58.
59.
60.

We>wy»>mg

Section 2.6 — Combinations of Functions: Composite Functions
ol.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

> im0 wm WO

Section 2.7 — Inverse Functions
73. x—3 x—3
flgx)=f 5 =7 . +3=x-3+3=x

7 3)-3
g(f()=g %:77’%

(7x+3)=
ety = (w2 43)= [P +3) -3 = =
(

g(f(x) =g(~x - 3) (\/x 3)2+3:x—3+3:x

X

75.
76.
77.
78.
79.

Wwa»oo
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Chapter 3 — Polynomial Functions

80. (a) y =100x—59500

(b) y: how much money was invested in the account with 8% interest
x: total interest earned in the first year

(c)595 < x < 680
(d) $6100

Section 3.1 — Quadratic Functions and Models

1.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

e o

>WP>OWQWIOP>WO>TOOTTOwmT

Section 3.2 — Polynomial Functions of Higher Degree

328

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

vsBesl@Nvei-esRvvllve i 2N @Nes!
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Section 3.3 — Polynomial and Synthetic Division

32. B
33. E
34. A
35. C
36. x+2x—1

x—2> X +0x?—5x+4

3 2

x —2x
2x* —5x
2x* —4x
—x+4
—x+2
2
3 2 2
(x —5x+4)+(x—2):x +2x -1+
x—2
37. B
38. D
39. A
40. E
41.
l -3 26 51 20
3
-1 -9 20
-3 27 -60 ]Q
—3x*—-27x-60
42. B
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Answer Key

43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

6+/6 1 11 18 28
6+6 —24+4/6 30
1 -5+J6 —6++/6 -2

f(x):[x—<6+\/g)}[x2 +(—5+x/5)x+(—6+«£ﬂ—2

7(648)=[ (6+6)~(6:48) ] (66 +(-5+6) 6+ 6 ) (-6 +6) | -2
f(6+@)=(o)[(6+¢3)2+(_5+¢5)(6+¢3)+(_6+¢g)}2
£(6+6)=(0)-2

f(6+\/€):—2

Section 3.4 — Zeros of Polynomial Functions

330

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

QwoOmuaomorpQrm@OmOEIO
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Chapter 4 — Rational Functions and Conics

73. A
74. D
75. B
76. B

Section 3.5 — Mathematical Modeling and Variation
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Soaoarpgoommgoww I >

Chapter 4 — Rational Functions and Conics

Section 4.1 — Rational Functions and Asymptotes

1. C
2. A
3.D
4. C
5. A
6. B
7. C
8. E
9.D
10. D
11. E
12. B
13. a. Domain of f(x): all real numbers except —4
Domain of g(x): all real numbers
b. f(x)=x—4; no vertical asymptotes
c
X —6 —5.5 -5 —4.5 —4 -3.5 -3
f(x) -10 -9.5 -9 -8.5 undefined -7.5 -7
g(x) -10 -9.5 -9 -8.5 -8 7.5 -7
d. The graph of f(x)= g(x)except when x =—4. Because the factor x +4

canceled, there is a hole in the graph of f(x) when x =—4.
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332

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

a. Domain of f(x): all real numbers except 0 and —%
Domain of g(x): all real numbers except 0
b. f(x)= 1 ; vertical asymptote x =0
X
C.
4 4
X -1 —— 0 — 1 2 3
11 11
f(x) 1 defined | undefined | - 1 : :
— underne undernne - - -
4 2 3
11 11 1 1
g(x) -1 vy undefined 7 1 5 5

d. The graph of f(x)= g(x)except when x = % . Because the factor 11x +4

canceled, there is a hole in the graph of f(x) when x = _lil :

a. Domain of f(x): all real numbers except 1 and 2
Domain of g(x): all real numbers except 2

b. f(x)= ! 5 ; vertical asymptote x =2
x R
C.
X -2 —1 0 1 2 3 4
f(x) —Z — Z —Z undefined | undefined 7 Z
4 3 2 2
g(x) —% —% —% =7 undefined 7 %

d. The graph of f(x)= g(x)except when x =1. Because the factor x —1 canceled,
there is a hole in the graph of f(x) when x=1.

OO0 maO»mow
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Chapter 4 — Rational Functions and Conics

Section 4.2 — Graphs of Rational Functions

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.
42.

C
E
B
C
B
A
C
D
C
A
a. Domain of f(x): all real numbers except —7
Domain of g(x): all real numbers
b. f(x)=x—7; no vertical asymptotes
c.
X -9 8.5 —8 7.5 —7 —6.5 —6
f(x) -16 -15.5 -15 —14.5 | undefined | —13.5 -13
g(x) -16 -15.5 -15 -14.5 -14 -13.5 -13
d. The graph of f(x) = g(x)except when x =—7. Because the factor x + 7 canceled,

there is a hole in the graph of f(x) when x =—7. Unless the graphing utility picks the
x-value where the hole occurs, it will not be seen on the graph.

a. Domain of f(x): all real numbers except 4 and 5
Domain of g(x): all real numbers except 5
b. f(x)= ! s ; vertical asymptote: x =5
x J—
c.
X 1 2 3 4 5 6 7
f(x) —% -3 —% undefined | undefined 7 %
g(x) —% —g —% =7 undefined 7 %

d. The graph of f(x) = g(x)except when x =4 . Because the factor x — 4 canceled,
there is a hole in the graph of f(x) when x =4 . Unless the graphing utility picks the x-
value where the hole occurs, it will not be seen on the graph.

A

D

C
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Answer Key

43. a.
15
10 | 10
25
b. all real numbers except x =-2
c. x=-2
d. y=x-95
44. a.
12
7 sl R
5
b. all real numbers except x =4
c. x=4
1 7
d. y 3x+3
45. D
46. E
47. B
48. C
49. A
50. A
51. B
52. D
53. A
Section 4.3 — Conics
54. B
55. D
56. D
57. A
58. E
59. A
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Chapter 4 — Rational Functions and Conics

60.
61.
62.
63.
64.
65.
66.
67.
68.

WWeQWwmQUT

69.

70.
71.
72.
73.
74.
75.

QOQgwr O
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Answer Key

Section 4.4 — Translations of Conics

76. C
77. E
78. B
79. A
80. D
81. E
82.
5_‘..}’
_4__
3--
:2__
T x
——++— —t——1—+
54 3% -1,012345
a4
-4+
54
83.
g_‘..}’
E__
?'__
E_:_.-—""-__--—-
-"-1-“
2—‘_-‘---%__"‘-‘—-—
T x
>
54320 12345
84. B
85. C
86. D
87. D
88. A
89. B
90. B
91. D
92. B
93. C
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Chapter 5 — Exponential and Logarithmic Functions

94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.

CwoomomOoOprpQwWwmow

Chapter 5 — Exponential and Logarithmic Functions

Section 5.1 — Exponential Functions and Their Graphs
1. D
2. C
3.B
4.

\

IR REEY

1
ot

5. C

6. A

7. A

8. B

0.
=
4
3
2

E

ENEERUREERE

S - —
Ly I S I S

10.
11.
12.
13.

" EeNwiles
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Answer Key

14. D

15.

16. 129 per 10,000 population

(2)

(b)

'

]
%] ()] 3]
+ .

-y
1

Cutput voltage (volts)

X

2(81)=2.53 volts

0 10 20 30 40 50 6O 70 B8O 90 100 110 120

Input voltage (millivolts)

Section 5.2 — Logarithmic Functions and Their Graphs

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

mEHWOoOO»rQWOrrmoOwm>m» 0

Section 5.3 — Properties of Logarithms

338

35.
36.
37.
38.
39.
40.
41.
42.

AOWWpTOwp
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Chapter 5 — Exponential and Logarithmic Functions

43.
44.
45.
46.
47.
48.
49.
50.

WW™H»>OW»TU

Section 5.4 — Exponential and Logarithmic Equations
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

mmoQmmEOm>QPrEmoQ»w

Section 5.5 — Exponential and Logarithmic Models
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

QrFpODprQWTrE»ma
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Answer Key

76.

77.
78.
79.
80.
81.
82.
83.
&4.
85.
86.

(a)

(b)

CrrU0QwWr»OQU0>»w

P(2)

1

— 130000522

~1300 60'104
~ 1442

8000 = 1300 %02

8000 _ o.0s2¢
1300

In 8000 =0.052¢
1300

0.052

(8000]
In =t
1300

34.9 hours ~ ¢

Chapter 6 — Systems of Equations and Inequalities

Section 6.1 — Linear and Nonlinear Systems of Equations

340

1.

11.
12.
13.

e A o

CmOpP»Owoo» ™o >0
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Section 6.2 — Two-variable Linear Systems

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Eo0wmp»poOOOow

b)

X

x2

Xy

14
18
22
26

AN W

11
14

196
324
484
676

42
108
242
364

Total

80

34

1680

756

4b +80a =34
80b+1680a =756

Chapter 6 — Systems of Equations and Inequalities

Solve to get a =0.95 and b =-10.5: y=0.95x - 10.5

y=0.95(19)-10.5=7.551b

Section 6.3 — Multivariable Linear Systems

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

OWrpomQUODwwOm®™
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Answer Key

36. a)

X y x? X X Xy x? y

40 | 78 | 1600 | 64,000 | 2,560,000 [ 3120 | 124,800
60 | 61 | 3600 | 216,000 | 12,960,000 | 3660 | 219,600
80 | 108 | 6400 | 512,000 | 40,960,000 | 8640 | 691,200
Total | 180 | 247 | 11,600 | 792,000 | 56,480,000 | 15,420 | 1,035,600

3¢+180h+11,600a = 247
180c +11,6006+792,000a =15,420
11,600c +792,0005 + 56,480,000a = 1,035,600

Solve to obtain @ = 0.08, b =-8.85, and c =304: y= 0.08x” — 8.85x + 304
b) y= 0.08(51)2 —8.85(51) + 304 = $60.73

Section 6.4 — Partial Fractions
37.
38.
39.
40.
41.
42.
43,
44.
45.

>opomwmamy g

Section 6.5 — Systems of Inequalities
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

>>O00mOgmw ™
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Chapter 7 — Matrices and Determinants

Section 6.6 — Linear Programming
56. E
57. B
58. A

Chapter 7 — Matrices and Determinants

Section 7.1
1. A
2. A
3.B
4. E
5. A
6. E
7. (a) Add 6 times R, to R;.
12 2
0 1 20
| -3 4 34
(b) Add 3 times R to Rj.
(12 2]
0120
10 240 ]
(c) Add -2 times R to R;.
(12 2]
0120
100 0 |
(d) Add -2 times R, to R;.
10 -38
01 20
100 0
The operations produce a row-equivalent matrix in reduced row-echelon form.
8. A
9. D
10. A
11. D
12. A
13. B
14. C
15. Answer details may vary. Solution: (53a — 233, —9a + 40, a)
16. A
17. E
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Answer Key

18.
19.
20.
21.

A
E
B
C

Section 7.2 — Operations with Matrices

344

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Wrmymmp>omoQp»>p»>0wg» >0

1

1 4!10
|
4 3136

1 4110
4R1+R2—)R2:

|
019176
1 410
&—)Rzi :
19 014

10/-6
4R, + Ry = Ry: 0 :
|

Copyright © Houghton Mifflin Company. All rights reserved.





43.

Copyright © Houghton Mifflin Company. All rights reserved.

1 -3 -11-20
~1-7 9126
4 -6 —2|-36
1 -3 -11-20
Ri+Ry—>Ry: |0 -10 816
4 -6 —2|-36
1 -3 -11-20
—4R, + R; —> Rs: 0-10 81 6
0 6 2,44
1 -3 —1!1-20
%R2+R3—>R3: 0 -10 8§ 6
0 o 4238
L S
1 -3 -11-20
iR3—>R3: 0-10 81 6
34 !
00 17
1 -3 -11-20
—8R3 + R, > Ry: 0 -10 01-50
00 1,7
1 -3 -11-20
Ry |
e R |01 Oi 5
00 1]7
(1 -3 0113
Ry+Ri—>Ri: [0 1 015
0017
1002
3R, +Ri > Ry: 01015
00 1,7
2
X=|5
7

Chapter 7 — Matrices and Determinants

345





Answer Key

44. (a) Total Total
Revenue Profit

16 15 30| 11.25 1.20 637.50 56.70 | Friday
AB=|11 25 26(/13.50 1.70 |=|682.25 66.10 [Saturday
20 23 29| 850 0.40 782.00 74.70 | Sunday

(b) The total profit is the sum of the second column of AB: $56.70 + $66.10 +
$74.70 = $197.50

Section 7.3 — The Inverse of a Square Matrix
45.

1 3] [4,8 129
4 9028 28| |28 21 28 21| [1 O
AB:[ } 28 28|_|28 21 28 21 { }

%32 17|86 2.3 |01
21 21 28 21 28 21
1 3 4 24 9 9
i |28 ‘2—8[4 9}: %728 3 % {1 o}
2 1|8 3]s 8 18 3 701
21 21 21 21 21 21
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Chapter 7 — Matrices and Determinants

46. 10 7 5[4 12 4
aB=L -1 28 20 0
36

~13 10 -11][12 4 -8

107 5]
3636 36|04 15 4
2 L 20 2 0
363636 || g
1310 1 B

| 36 36 36]

[ 40 56 60 120 140 20 40 40 |

_ _— __+ —_ _
36 36 36 36 36 36 36 36

l6 8 24 48 20 38 16016

- — —+0-——
36 36 36 36 36 36 36 36
52 80 132 156 200 44 52 88

13636 36 36 36 36 _36+0+36_
1 0 0
=01 0
0 0 1
4 12 4] [-10 7 -5
BA=|8 20 0| 4 -1 2
12 4 —8_36 “13 10 -11
10 7 5]
4 12 47| 36 36 36
s 20 of X L 2
b 4 gl 36 36 36
i 113 10 1
36 36 36|

40 48 52 28 12 40 20 24 44 |

36 36 36 36 36 36 36 36 36
= —§9+§9+0 éé—29+0 —ﬂ9+f9+0
36 36 36 36 36 36

120 16 104 84 4 80 60 § 88

——+—+ ——+—+
L 36 36 36 36 36 36 36 36 36|

Il
S O =
S = O
— O O
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Answer Key

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.

OmaQwmoOQprrprpOoOwOmnwmg»>w

Section 7.4 — The Determinant of a Square Matrix
66. A
67. D
68. E
69. A
70. (a)

(b)
C,=120 C,=-48 C,=44

C,=144 C, =104 C,=-28
C,=-16 C,=168 C,, =48

348 Copyright © Houghton Mifflin Company. All rights reserved.





71.

72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

Chapter 7 — Matrices and Determinants

(a)
4 —12 6 —12 6 4
o =24 M, =48 M, —28
6 12 2 12 2 -6
416_48 616_4 M_6 4_28
6 12| 2 2 12 B g
-4 16| 6 6 16 s 6 4_0
e Z1) 2016 —12| B le 4|
(b)

C,=-24 C,=48 C,=28
G, =48 C,=40 C,=28
C,=-16 C,=-24 C;=0
(12)C,, =12(-1)"" { ’ _32} =(~12)(192) = -2304
12 24

(-8)C, =-8(-1)"" {_j jﬂ

12 8
24)C,. = 24(-1)""

—2304 —1280 + 2688 = —896

=(-8)(160) = 1280

}z(—24)(—112)=2688

9 6

=0 g |-@C-0

—6

(~18)C,, =—18(~1)™" B . } =(18)(18) =324
0 _66} = (18)(-54) =972

(18)C,, =18(-1)"" {_9

0+324-972 =-648

TOoDOQUO»woOw
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Answer Key

Section 7.5 — Applications of Matrices and Determinants

350

85.
86.
87.
88.
89.
90.
91.

92.

93.
94.

95.

seliveliveEwNes N @

9 4
11 2 1|=
6 6 1
E

1‘

2 -1

‘ = 0 ; therefore, collinear

-11 2 -9 4 -9 4
-1 +1

= 2; therefore, not collinear
-6 6 |-6 6 |-11 2

Answers are not unique. One possible answer is shown below.

S5x-6y+8=0

[20 23 15][0 9 6][0 2 25][0 12 1][14 4 0]

[20 23 15]

[0 9 6]

[0 12 1]

[14 4 0]

-3 3
3 3 -3|=[114 -36 -9]
3 30

-3 3

3 -3|=[45 9 -27]

-3 0

-3 3

3 -3|=[81 69 -6]
-3 0

-3 3

3 -3|=[39 33 -36]
-3 0

-3 3

3 -3|=[12 -30 30]
-3 0

Copyright © Houghton Mifflin Company. All rights reserved.





Chapter 7 — Matrices and Determinants

96. [13 5 18][18 25 0][3 8 18][9 19 20][13 1 19]

0 1
[13 5 18] 2 2]—[ ~26 0 3]
) 0
0 1
[18 25 0] 2 =[50 43 -32]
-2
0
[3 8 18]|2 1 =2 =[—20 ~7 -13]
-2 -1 0
0 1 1
[9 19 20]| 2 1 -2|=[-2 8 -29]
-2 -1 0
0o 1 1
[13.1 19])2 1 =2|=[36 -5 11]
-2 -1 0
97. 120 23 15][0 9 6][0 2 25][0 12 1][14 4 0]
0 4 4
[20 23 15]|-4 -2 2 |=[-122 94 -34]
-2 4 0
0 4 -4
[0 9 6]|-4 2 2 |=[48 6 18]
2 4 0
0 4 -4
[0 2 25]|-4 2 2 |=[-58 96 4]
2 4 0
0 4 4
[0 12 1]|]-4 2 2 |=[-50 20 24]
2 4 0
0 4 -4
[14 4 0]|]4 2 2 |=[-16 48 48]
2 4 0

-122 94 34 48 6 18 -58 96 4 50 20 24 -16 48 48
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Answer Key

98. [13 5 18][18 25 0][3 8 18][9 19 20][13 1 19]

0 —4 1
[13 5 18] 3 1 3]—[39 25 28]
340
0 —4 1
[18 25 0]|-3 1 3
340
0 —4
1
4
4
1
4
4
1
4

] 47 93]

1
3|=[30 68 27]
0

[13 1 19]
3

39 25 28 75 47 93 30 68 27 3 63 66 54 25 16

99. D
100. B
101. C
102. D
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Chapter 7 — Matrices and Determinants

103. (a)
25%g + 5b + ¢ = 1650
100a + 10b + ¢ = 2700
400a + 20b + ¢ = 4500
(b)
1650 5 1
2700 10 1
D] _]4500 20 1] 1500 _
D] 25 5 1] -750
100 10 1
400 20 1
25 1650 1
100 2700 1
b 400 4500 1 _ —180,000 240
25 5 1 —750
100 10 1
400 20 1
25 5 1650
100 10 2700
400 20 4500 -375,000
=25 5 1 50 %
100 10 1
400 20 1
parabolic regression: y = —2u” +240u + 500
(c)

oan

Goan

2000

4000

3000

2000

1000

u

] Vv 3
| 20 40 B0 80 100 120 140

60 units would produce a maximum profit of $7700.
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Answer Key

Chapter 8 — Sequences, Series, and Probability

Section 8.1 — Sequences and Series
1.

e A i

WmaQx»OrrQOF>OmOnOQ>TTT

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.

Section 8.2 — Arithmetic Sequences and Partial Sums
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

WrrOmOATATNWA»TOTmy oW

Section 8.3 — Geometric Sequences and Series
36. A
37. E
38. E
39. A

354 Copyright © Houghton Mifflin Company. All rights reserved.





Chapter 8 — Sequences, Series, and Probability

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

30 4) y=13,420-(1.0159)"
b) (1.0159 — 1) =0.0159 = 1.59% increase per year
2006-1990 16
¢) 13,420-(1.0159) =13,420-(1.0159) ° =17,273 murders
d)

OwQprpmmmgwa

18,110 =13,420-(1.0159)"
18,110
13,420
(18,110

=1.0159"

In

j=nln(1.0159)

8,110

LZO) =n~19=2009
In(1.0159)

Section 8.4 — Mathematical Induction
51. C
52. A

53.
1) Whenn=1, S, =7 =%(3+11) . The formula is valid for n = 1.

2) Assume that 7+10+13+16+...+(3k+4)=§(3k+11) is true.

Sts1 =7+10+13+16+...+(3(k+1)+4):§(3k+11)+3k+7
=l(3k2+11k)+3k+7
2
=l(3k2+17k+14)
2

k+1
By mathematical induction, the formula is true for all positive integers .
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Answer Key

356

54. 1) Whenn=1,

55.
56.

Sl:(1)(1+4):(1)(1+1)(62(1)+13) ors=2os.

The formula is valid for n = 1.

k(k+1)(2k+13) .

k
2) Assume that Zi(i + 4) = is true.

i=1

k+1 k
Dli(i+4)=Dli(i+4)+(k+1 (k+5):k(k+l)(2k+l3)+(k+l)(k+5)
=1 i=1
k+1(2k2+13k+6k+30)
6
ki(sz +19k+30)
6
%(/Hz)(zkﬂs)

=(k+1)(k+2)(2(k+1)+13)
6

By mathematical induction, the formula is true for all positive integers .
E
Hn=1:

@ =a
The statement is true for n = 1.

3
2) Assume [aq =a’t. Then,

3 :(a)3(a3k)

=13
_ a3+3k

[ ST 2 k)

By mathematical induction, the property is true for all positive values of n.
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Chapter 8 — Sequences, Series, and Probability

57. Dn=1:

58.

59.
60.
61.

3 41=27+1=28=7-4
The statement is true for n = 1.

2) Assume 4 is a factor of 32+ Then,
32(k+1)+1 _ (32k+1 )(32 ) +1
- (32’”1 +1)(3)2 +1-32
_ (32k+1 +1)(3)2 _g

Both 3%*!1 41 and 8 have 4 as a factor (32k+1 +1 has a factor of 4 by assumption).

Thus, 32(k+l)+1 +1 has a factor of 4. By mathematical induction, the property is true for
all positive values of n.

24
1) (gj ~ 24.6 > 24 . The statement is true for n = 24.

8 k 8 k+1
2) Assuming that (;j >k for k> 24, show that (7j >k+1.

k
> k, by assumption

k
(ﬁj >§k
7 7

k+1

8
7
8
7
8 >k+lk

7 7

. 7 7 1 1

Since k>24>T,thenk>T or 7k>1 0rk+7k>k+l. Therefore,

k+1 k+1
(ﬁj >k+lk>k+1or (ﬁj >k+1.
7 7 7

By mathematical induction, the relation is true for all n>24.
A
E
B

Section 8.5 — The Binomial Theorem

62.
63.

C
C
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Answer Key

64. 1

6C5 =0
66. E
67. A
68. 1
1 1
1 2 1

17 21 3 35 21 7 1
(2x+3y)" = (1)(2x)° +(6)(2x)" (37)
+(15)(2x)* (33)> +(20)(2x)> (3y) +(15)(2x)* (3»)* +(6)(2%) (3¥ ) +(3y
= 64x% +576x°y +2160x* 1% +4320x3 17 +4860x%y* +2916x° +7291°

69.
70.
71.
72.
73.

OrQwm®
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Chapter 8 — Sequences, Series, and Probability

Section 8.6 — Counting Principles
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

oo mgwr

Section 8.7 - Probability
87. = {ABC, ABD, ABE, ABF, ACD, ACE, ACF, ADE, ADF, AEF, BCD, BCE, BCF,
BDE, BDF, BEF, CDE, CDF, CEF, DEF}

88. §={HHH, HHT, HTH, THH, TTH, THT, HTT, TTT}

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

seliesliorliveBwiloe NN oNwie s
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SMART Notebook


Chapter 6 Systems of Equations and Inequalities

Section 6.4 Partial Fractions

Section Obijectives: Students will know how to recognize and find partial
fraction decompositions of rational expressions.

I. Introduction (p. 485) Pace: 10 minutes
e Introduce partial fraction decomposition by stating that in Section P.5, we
took two rational expressions and added or subtracted them. In this section

we go backwards, once again because of calculus. In calculus, it will be

. . 3x+1 o
important to take a function of the form f(x)= Za2r_3 and write itin

the form f(x)= L +L . Each fraction in this second form is a
Xx-1 x+3

partial fraction, and together they make up the partial fraction

decomposition of the first form.

e  State the following Rules for Partial Fraction Decomposition of
N(x)/D(x), which are found on page 485 of the text and are included here
for your reference.

1. If N(x)/D(x) is improper, then divide. You may need to perform the
partial fraction decomposition on the (remainder)/D(x).

2. Completely factor the denominator into the product of factors of the
form (px + q)™ and (ax® + bx + )", where the quadratic factors are
irreducible.

3. For each factor of the form (px + q)™, the partial fraction

decomposition must include the following sum of m fractions.
A A A
(Px+a) ~ (px+q)’ (px+q)"
4. For each factor of the form (ax? + bx + ¢)", the partial fraction

decomposition must include the following sum of n fractions.
B,x + C, B x+C, B.x + C

PR—§ E— | E—

(ax2 +bx+C)+ (ax2 +bx+c)2 +m+(ax2 +bx+c)n

1. Partial Fraction Decomposition (pp. 486—490) Pace: 20 minutes
Example 1. Find the partial fraction decomposition of the following.
3x+1 3x+1
x*+2x-3  (x=1)x+3)
3x+1 _ A N B
(x-1)x+3) x-1 x+3
3x+1 A B
(x—1)(x + 3)—()( D 3) =(x—1)x+3 x_—1+x_+3)
3x+1=A(x+3)+B(x-1)
letting x =1
4=4A=A=1
letting x =-3
8=-4B=B=2
3x+1 1 2

x° +2x -3 :x—l X+3

Tip: It should be made clear that in the third line, we multiply by the LCD. We
do not just say “this numerator goes with that denominator and that numerator
goes with this denominator.”

Larson/Hostetler College Algebra 7e Instructor Success Organizer
Copyright © Houghton Mifflin Company. All rights reserved.
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Example 2. Find the partial fraction decomposition of the following.

5X% +4X+6  5X®+4Xx+6
x*-1  (x=1)x?+x+1)
5x* +4x+6 A Bx+C

(x—l)(x2+x+1)_x—1+x2+x+1
) 5x* +4x+6 2 A Bx+C
(e-1kx +X+1)(x—1)(x2+x+l):(x_1)(x +X+1{X—1+x2+x+1j
5X2 +4x+6 = A(x? + x+1)+ (Bx+C)x—1)
lettingx =1
15=3A= A=5
lettingx=0and A=5
6=5-C=C=-1
lettingx=-1,C=-1and A=5
7=5+2B+2=B=0
5x*+4x+6 5 1
x*-1  x-1 x2+x+1

Example 3. Find the partial fraction decomposition of the following.
2X+4 A N B
(x+1)°  x+1 (x+1)°

(xs1) 24 =(x+1)2(i+ B J

(x+1)° x+1 (x+1)°
2x+4=A(x+1)+B
letting x = -1
2=B

lettingx=0and B =2
4=A+2=> A=2

2x+4 2 N 2

(x+1)°  x+1 (x+1)°

Tip: You should use the procedure discussed in the Technology on page 486 of
the text to check these examples.
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Example 4. Find the partial fraction decomposition of the
following.

X"+ x> +2x* +5x+5 N X? +4Xx+5
(x+1)x2+1) " (x+1)fx2+1)
X% +4x+5 A Bx+C

(x+1)x? +1) 11 x?+1

2
(x+1)(x? +1) X+ AXES = (x+1)(x? +l(i+ BX+CJ

(x+1)x* +1 x+1  x2+1
X2 +4x+5= A(x? +1)+ (Bx+C)x+1)
letting x = -1
2=2A= A=1
lettingx=0and A=1
5=1+C=C=4

lettingx=1,C =4,and A=1
10=2+2B+8=B=0

* Assign the Writing About Mathematics on page 490 of the text.

Larson/Hostetler College Algebra 7e Instructor Success Organizer 6.4-3
Copyright © Houghton Mifflin Company. All rights reserved. ’





SMART Notebook


104 Chapter 6  Systems of Equations and Inequalities

Course Number

Section 6.2 Two-Variable Linear Systems
Instructor
Objective: In this lesson you learned how to solve systems of equations
by elimination and how to use systems of equations in two Date
variables to model and solve real-life problems.

Important Vocabulary Define each term or concept.

Method of elimination A method for solving a system of equations which involves
obtaining coefficients that differ only in sign for one of the variables, so that adding
the equations eliminates that variable.

Equivalent systems Two systems that have precisely the same solution set.
Consistent system A system that has at least one solution.

Inconsistent system A system that has no solution.

I. The Method of Elimination (Pages 465-467) What you should learn

How to use the method of
elimination to solve
systems of linear

equations in two
(1) interchanging any two equations vgriables

The operations that can be performed on a system of linear
equations to produce an equivalent system are:

(2) multiplying an equation by a nonzero constant
(3) adding a multiple of one equation to any other equation in

the system

List the steps necessary for solving a system of equations using
the method of elimination.

1. Obtain coefficients for x (or y) that differ only in sign by
multiplying all terms of one or both equations by suitably chosen
constants.

2. Add the equations to eliminate one variable and solve the
resulting equation.

3. Back-substitute the value obtained in Step 2 into either of the
original equations and solve for the other variable.

4. Check your solution in both of the original equations.

To check the solution of a system of equations using a graphing
utility, . . . graph both equations of the system in the same
viewing window. Verify that the graphs intersect at the ordered

pair solutions obtained algebraically.
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Example 1: Describe a strategy for solving the system of linear
equations using the method of elimination.

3x+y=9
4x -2y =-1

Multiply the first equation by 2 so that the y-terms
are eliminated when the equations are added.

Example 2: Solve the system of linear equations using the
method of elimination.

4Xx+y=-3
x—3y=9

The solution is (0, — 3).

I1. Graphical Interpretation of Solutions (Pages 468-470)
What you should learn
If a system of linear equations has two different solutions, it How to Interpret
o ] graphically the numbers
must have an infinite number of solutions. of solutions of systems of
linear equations in two
For a system of two linear equations in two variables, list the variables

possible number of solutions the system can have and give a
graphical interpretation of the solutions.

1. Exactly one solution—the two lines intersect at one point.
2. Infinitely many solutions—the two lines are identical.

3. No solution—the two lines are parallel.

If a contradictory statement such as 9 = 0 is obtained while
solving a system of linear equations using the method of

elimination, then the system has no solution

If a statement that is true for all values of the variable, such as
0 =0, is obtained while solving a system of linear equations
using the method of elimination, then the system has

infinitely many solutions
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Example 3: Is the following system consistent or inconsistent?
How many solutions does the system have?

x—3y=2
—4x+12y=8

Inconsistent; no solution

I11. Applications of Two-Variable Linear Systems

What you should learn
(Pages 471-472)

How to use systems of
equations in two
variables to model and
solve real-life problems

When may a system of linear equations be an appropriate
mathematical model for solving a real-life application?

If the problem involves more than one unknown quantity and/or
if there are two or more equations or conditions to be satisfied.

Give an example of a real-life application that could be solved
with a system of linear equations.
Answers will vary.

Additional notes

Homework Assignment
Page(s)

Exercises
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Chapter 6 Systems of Equations and Inequalities Course/Section
Lesson Number

Section 6.2 Two-Variable Linear Systems Date

Section Obijectives: Students will know how to solve systems of equations by
elimination, and how to graphically interpret the number of
solutions of a system of equations.

I. The Method of Elimination (pp. 459-461) Pace: 20 minutes

e  State that we now study our third method for solving systems of equations.
The elimination method is based on two key steps. First, obtain opposite
coefficients on one of the variables. Second, add the two equations, thus
eliminating this variable.

Tip: Students should be told that this method does not work for most nonlinear
systems of equations. It is best to use the substitution method for
nonlinear systems of equations.

Example 1. Solve the following systems of equations.
{ZX -3y=7
5x+3y=0
2x-3y=7
5x+3y=0
X =7
x=1
2(1)+3y=7
3y=5
y=5/3
The solution is (1, 5/3).

{3X +4y=11
X+2y=5
x+4y=11
-3x — 6y =-15
-2y =-4
y=2
Xx+2(2)=5
x=1
The solution is (1, 2).

2x-3y=-15 |4x-6y=-30
=
c) |5x+2y=10 15x+6y =30

19x =0
So,x=0andy = 5. The solution is (0, 5).

I1. Graphical Interpretation of Solutions (pp. 462—-464) Pace: 15 minutes

e Discuss the number of solutions a system of equation can have: one,
infinitely many, or none. Then discuss the graphical interpretation that
corresponds to each case. Here are the three graphs.

1. Exactly one solution

Larson/Hostetler College Algebra 7e Instructor Success Organizer
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2. No solution

3. Infinitely many solutions (the lines are identical)

e  State that in the first graph, we get exactly one solution. In the second, we
get no solution. In the third, we get infinitely many solutions.

e  State that if a system of linear equations has at least one solution, then it is
called consistent. If it has no solution, then it is called inconsistent.

Example 2. Solve the following system of equations.
{ x+3y:5 2x+6y:10
a) |-2x-6y=1" |-2x-6y=-1
0=11
False. Therefore, the system has no solution.

{0.25x—0.5y:1 x-2y=4
b) —x+2y:—43 -X+2y=-4

0=0
Therefore, there are infinitely many solutions. In fact, the solution set
is the set of all (x, y) such that —x + 2y = -4,
Tip: The above solution set can be written as {(x, y)| -x + 2y = -4}.

I11. Applications (pp. 465—466) Pace: 10 minutes

Example 3. A man in a boat can row 8 miles downstream in 1 hour.
He can row 6 miles upstream in 3 hours. How fast can the man row in
still water, and what is the rate of the current?

{ r+c=8 {3r+3c:24

3(r—c)=6  |3r=3c=6
6r =30=>r=5=c=3
The man can row 5 mph in still water, and the rate of the current is 3

mph.

Example 4. You have $10,000 to invest in two simple interest funds.
One pays 8% and the other 6%. How much should you invest in each
account so that the total annual interest is $720?
{ X+ y=10000 {—8x —8y=-80,000

08x +.06y =720 8x +6y=72,000
—2y=-8000= y=4,000= x =6,000
You should invest $6,000 at 8% and $4,000 at 6%.
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Section 6.4 Systems of Inequalities
Instructor

Objective: In this lesson you learned how to sketch the graphs of
inequalities in two variables and to solve systems of Date

Course Number

inequalities and how to use systems of inequalities to model
and solve real-life problems.

Important Vocabulary Define each term or concept.

Solution of an inequality An ordered pair (a, b) is a solution of an inequality in x and
y if the inequality is true when a and b are substituted for x and y respectively.

Graph of an inequality The collection of all solutions of the inequality represented
on the Cartesian plane.

Linear inequalities An inequality written in the form ax + by <c.

Solution of a system of inequalities A point (x, y) that satisfies each inequality in the
system.

Consumer surplus The area of the region that lies below the demand curve, above
the horizontal line passing through the equilibrium point, and to the right of the p-axis.
Producer surplus The area of the region that lies above the supply curve, below the
horizontal line passing through the equilibrium point, and to the right of the p-axis.

I. The Graph of an Inequality (Pages 490-491) What you should learn

. I . How to sketch the graphs
To sketch the graph of an inequality in two variables, . . . of inequalities in two
replace the inequality sign by an equal sign, and sketch the graph variables

of the resulting equation. Use a dashed line for < or > and a solid
line for < or >. Then test one point in each of the regions formed
by the graph of equation. If the point satisfies the inequality,
shade the entire region to denote that every point in the region

satisfies the inequality.

The solution points for the inequality y < 3x + 5 lie ___ below

the liney = 3x + 5.

Example 1: Sketch the graph of the linear inequality y>2.
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I1. Systems of Inequalities (Pages 492—-494)

To sketch the graph of a system of inequalities in two
variables, . . . first sketch the graph of each individual
inequality (on the same coordinate system) and then find the

region that is common to every graph in the system.

To find the vertices of the solution region for a system of three
linear inequalities, . . . solve the three systems of
corresponding equations obtained by taking pairs of equations

representing the boundaries of the individual regions.

I11. Applications of Systems of Inequalities (Pages 495-496)

The consumer surplus is a measure of the amount that consumers

What you should learn
How to solve systems of
inequalities

would have been willing to pay above what they

actually paid . Producer surplus is a measure of the

amount that producers would have been willing to receive

below what they actually received

y y

What you should learn
How to use systems of
inequalities in two
variables to model and
solve real-life problems

Homework Assignment
Page(s):
Exercises:
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Course Number

Section 6.5 Linear Programming
Instructor

Objective: In this lesson you learned how to solve linear programming
problems. Date

Important Vocabulary Define each term or concept.

Optimization A process in which the minimum or maximum of a quantity is sought.
Linear programming An optimization strategy.

Objective function Gives the quantity that is to be maximized or minimized.
Constraints A system of linear inequalities that determines the region of feasible

solutions.
Feasible solutions All points in a region satisfying each of the constraints.

I. Linear Programming: A Graphical Approach What you should learn

(Pages 501-504) How to solve linear
programming problems

If a linear programming problem has a solution, it must occur . . .

at a vertex of the set of feasible solutions.
If there is more than one solution to a linear programming

problem, at least one of them . . . must occur at a vertex.

In either case, the value of the objective function is __unique .

List the steps for solving a linear programming problem:

1. Sketch the region corresponding to the system of constraints.
The points inside or on the boundary of the region are the
feasible solutions.

2. Find the vertices of the region.

3. Test the objective function at each of the vertices and select
the values of the variables that optimize the objective function.
For a bounded region both a minimum and a maximum value
will exist. For an unbounded region, if an optimal solution exists,
it will occur at a vertex.
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Example 1: The vertices of the region of feasible solutions for
a linear programming problem are as follows:
(0,0)
(5.0)
(10, 3)
(7,6)
(0, 4)
If the objective function is z = 8x + 3y, find the
maximum value and where it occurs.

The maximum value of z is 89, and this occurs
whenx=10andy = 3.

Example 2: Find the minimum value of z = 4x + 6y subject to y
the following constraints.

x>0
y>0
X+y=>2
y<4
x<5

The minimum value of z is 8, and this occurs when
x=2andy=0.

I1. Applications of Linear Programming (Pages 505-506)
What you should learn

How to use linear
programming to model
and solve real-life
problems

Describe a real-life problem that can be solved using linear
programming.

Answers will vary.

y y y

Homework Assignment
Page(s)

Exercises
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Course Number

Section 6.6 Linear Programming
Instructor

Objective: In this lesson you learned how to solve linear programming
problems. Date

Important Vocabulary Define each term or concept.

Optimization A process in which the minimum or maximum of a quantity is sought.
Linear programming An optimization strategy.

Objective function Gives the quantity that is to be maximized or minimized.
Constraints A system of linear inequalities that determines the region of feasible

solutions.
Feasible solutions All points in a region satisfying each of the constraints.

I. Linear Programming: A Graphical Approach What you should learn

(Pages 504-507) How to solve linear
programming problems

If a linear programming problem has a solution, it must occur . . .

at a vertex of the set of feasible solutions.
If there is more than one solution to a linear programming

problem, at least one of them . . . must occur at a vertex.

In either case, the value of the objective function is __unique .

List the steps for solving a linear programming problem:

1. Sketch the region corresponding to the system of constraints.
The points inside or on the boundary of the region are the
feasible solutions.

2. Find the vertices of the region.

3. Test the objective function at each of the vertices and select
the values of the variables that optimize the objective function.
For a bounded region, both a minimum and a maximum value
will exist. For an unbounded region, if an optimal solution exists,
it will occur at a vertex.
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Example 1: The vertices of the region of feasible solutions for
a linear programming problem are as follows:
(0,0)
(5.0)
(10, 3)
(7,6)
(0, 4)
If the objective function is z = 8x + 3y, find the
maximum value and where it occurs.

The maximum value of z is 89, and this occurs
whenx=10andy = 3.

Example 2: Find the minimum value of z = 4x + 6y subject to y
the following constraints.

x>0
y>0
X+y=>2
y<4
x<5

The minimum value of z is 8, and this occurs when
x=2andy=0.

I1. Applications of Linear Programming (Pages 508—509)
What you should learn

How to use linear
programming to model
and solve real-life
problems

Describe a real-life problem that can be solved using linear
programming.

Answers will vary.

y y y

Homework Assignment
Page(s)

Exercises
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Section 6.3 Multivariable Linear Systems
Instructor

Objective: In this lesson you learned how to recognize linear systems in
row-echelon form and to use back-substitution to solve the Date

Course Number

systems, how to solve systems of equations by Gaussian
elimination, how to solve nonsquare systems of equations,
and how to use systems of linear equations in three or more
variables to model and solve real-life problems.

Important Vocabulary Define each term or concept.

Row-echelon form A system that has a “stair-step” pattern with leading coefficients
of 1.

Ordered triple Real numbers (x, y, z) which correspond to the solution of a system of
three equations in three unknowns.

Row operations A set of operations that can be performed on a system of equations
in order to produce an equivalent system of equations.

Gaussian elimination The process of rewriting a system of equations in row-echelon
form through a chain of equivalent systems each of which is obtained by using one of
the three row operations.

Nonsquare system of equations A system of equations in which the number of
equations differs from the number of variables.

I. Row-Echelon Form and Back-Substitution (Page 477)

When elimination is used to solve a system of linear equations,

echelon form

back-substitution can be applied.

What you should learn
How to use back-
substitution to solve

the goal is . . . to rewrite the system in a form to which linear systems in row-

Example 1: Solve the system of linear equations.

X+y—-z=9
y—2z=4
z=1

The solution is (4, 6, 1).

Il. Gaussian Elimination (Pages 478-481)

To solve a system that is not in row-echelon form, . . . first

using row operations. equations

What you should learn
How to use Gaussian

: : - elimination to solve
convert it to an equivalent system that is in row-echelon form by systems of linear
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List the three row operations on a system of linear equations that
produces an equivalent system of linear equations.

1. Interchange two equations.

2. Multiply one of the equations by a nonzero constant.

3. Add a multiple of one of the equations to another equation to

replace the latter equation.

The solution(s) of a system of linear equations in more than two
variables must fall into one of the following three categories:

1. There is exactly one solution.
2. There are infinitely many solutions.

3. There is no solution.

Example 2:  Solve the system of linear equations.
X+y+z=3
2X—-y+3z=16
x—-2y—-z=1

The solution is (1, — 2, 4).

Example 3: The following equivalent system is obtained
during the course of Gaussian elimination. Write
the solution of the system.

X+2y—z=4
y+2z=8
0=0

Every ordered triple of the form (5a — 12, 8 — 2a, a),
where a is a real number, is a solution of the system.
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I11. Nonsquare Systems (Page 482)

In a square system of linear equations, the number of equations

in the system is equal to the number of variables.

If a system has more variables than equations, the system cannot

have a(n) unique solution

Example 4: Solve the system of linear equations.
X+y+z=1
X—2y-2z=4

Every ordered triple of the form (2, — 1 —a, a),
where a is a real number, is a solution of the
system.

IV. Applications of Multivariable Systems (Pages 483—-484)

The height at time t of an object that is moving in a vertical line
with constant acceleration a is given by the position equation

s = 1/2at’ + vgt + 5 , where s is measured in

feet, t is measured in seconds, vy is the initial velocity, and sg is
the initial height.

Describe a situation or application in which solving a system of
multivariable linear systems is required.

Answers will vary.

Example 5:  Find a quadratic equation, y =ax? +bx +c,

whose graph passes through the points (— 4, 36),
(0, 8), and (2, 0).

y=0.5x*—5x+8
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What you should learn
How to solve nonsquare
systems of linear
equations

What you should learn
How to use systems of
linear equations in three
or more variables to
model and solve
application problems






110 Chapter 6  Systems of Equations and Inequalities

Additional notes

Homework Assignment
Page(s)

Exercises
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Chapter 6 Systems of Equations and Inequalities

Section 6.3 Multivariable Linear Systems

Section Obijectives: Students will know how to use back-substitution to solve
linear systems in row-echelon form, how to use Gaussian
elimination to solve systems of equations, and how to solve
nonsquare systems of equations.

I. Row-Echelon Form and Back-Substitution (p. 471) Pace: 5 minutes

e  State that we are now going to apply the concept of elimination to systems
of three linear equations in three variables. Our goal is to transform the
system of equations into a system of equations to which back-substitution
can be applied. We will call this form row-echelon form.

Example 1. Solve the system of equations, which is in row-echelon
form.
X—y+2z=1
y+z=3
=2
From the third equation, we see that z = 2. Substitute this value into the
second equation and solve to gety = 1. Substitute both of these values

into the first equation and solve to get x = —=2. The solution is the
ordered triple (-2, 1, 2).

1. Gaussian Elimination (pp. 472—-475) Pace: 20 minutes
e  State that two systems of equations are equivalent if they have the same
solution set.

e  State the following row operations that will transform a system of
equations into an equivalent system of equations.
1. Interchange two equations.
2. Multiply any of the equations by a nonzero constant.
3. Add a multiple of one equation in the system to another equation to

replace the latter equation.

e  State that solving a system of equations by transforming it into row-echelon

form is called Gaussian elimination.

Example 2. Solve the following systems of equations by Gaussian

elimination.
x—2y=1 x-2y=1
a 9,4
){2x—3y=6:>{ y=4:>( )
b)
Xx-3y+2z=1 Xx—3y+2z=1
2X-5+z=-5= y-3z=-"7=
X+y—-2z=-1 10y—-8z=-4

Xx=3y+2z=1 x—=3y+2z=1
y-3z=-7= y-3z=-7=(12,3)
227 =66 z=3

x+3y-2z=1 X+3y—-2z=1 X+3y-2z=1
C) { X-2y+6z=2= y+4z=-1= y+4z=-1
Xx+11ly+2z=6 2y+8z=3 0=5
As we saw in the previous section, the last equation indicates that there
are no solutions.
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o Discuss the different ways that three planes can intersect or not
intersect; see Figures 6.12 — 6.16 on page 474 of the text.

Example 3. Solve the following system of equations by Gaussian

elimination.
X+y+2=2 [X+y+ z2=2 X+y+ 2=2
2x+3y+4z=5 = y+22=1 = y+2z=1
x - z=1 -y-2z=-1 0=0
Letting z = a and back-substituting, we get (a + 1, 1 — 2a, a), a is a real
number.
I11. Nonsquare Systems (p. 476) Pace: 5 minutes

e  State that with a nonsquare system of equations (the number of equations
does not equal the number of variables), we will never have exactly one
solution.

Example 4. Solve the following system of equations by Gaussian
elimination.

{x—4y+22:5 {x—4y+2225 X—4y+22=5
3x+5y—22=1:> 17y—8z:_14:> y_ﬁzz_ﬂ
17 17
29 2 8 14
The solution i (——— —a-—, )
e solution is 7 17al7a 7 a
IV. Applications (pp. 477-478) Pace: 10 minutes

Example 5. Find the equation of the parabola y = ax* + bx + ¢ that
passes through the points (1, 6), (-1, 4), and (2, 13).

@1,6)= a+ b+c=6 a+b+c=6
(-14)= a-b+c=4 = b =1
(2,13) = 4a+2b+c=13 c=3

y=2x+x+3
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