Chapter Opening
Features

CHAPTER

Chapter Opening Photos
Each chapter begins with photos and captions
that are related to an Excursion in the chapter.

Web Icon
The web icon on this opening page lets students
know of additional online resources at
math.college.hmco.com/students.

be Tower of Hanol §s a pazele that has the following form, Three pegs are
I placed on a board, A number of disks, graded in size, are stacked on one of
the pegs with the largest disk on the botom and successively smaller disks
placed on top, The disks are maved according to the following rubes
1. Only one disk at o time may be moved,
2. A larger disk may not be placed on top of 2 smaller disk.
“The object of the game is to transfer all of the disks, one at a time, from one peg to
one of the other two pega. I initially there is only one disk, then only one move is
required, With two disks, three moves are required; with three disks, seven moves
ane required.
The chart below shows the minimum number of moves required for a given

number of disks. The increase in the aumber of moves required for each additional
disk i also given,

Nusmes ol diks. 1 ] 3 l ] L3 7

| Mt e of moven
Irresne I rsmes of e S T e I S S ]

For the list of numbers in the botsom row of the table, each successive narmber

point of interest an e found by ,.,.,|..,,|,-...s the proceding number by a constant fin this case 2)

IF recent estimates of the age of This list of d by th ion fin) = 2*, which is an ex-
the universa are accurate, cur ample of an upmmmrfummmc ‘of the topics of this chapicr,

solar sysiem is about 4.5 bilkon The formula for the minimum nllmbt' DFI'WI&GIVH\H‘M =1,
years ok The first known life which contains the exponential expression 2°, In this formula, M is the mininum
forms occurmed about 3 bilion number of moves requised to transfer 1 disks 1o one of the other pegs.

Yours . There is an ancient myth imvolving the Tower of Hanoi puzele and the lifetime

of the universe. i this myth, three priests sit in the center of the unberse with 3 dia-
mond needles and 64 golden disks on one of the needles. The only job of the priests
is to transfer the golden disks to one of the other needles using the rules of the
Tivwer of Hanod puzzle. The priests can transfer one disk (o another needle every
second. According to the myth, the universe will cease to exist at the precise moment
the priests have completed the transfer of all 64 disks 10 one of the other needles,

Thus sccording 1o the myth, lhc Mmm: of lh( universe is given by 2 — 1 sec-
onds. Use a caleulator to shaw th imately 585 billion years!
Even if the priests started the tramsfer of the d.llks 12 billion years ago (when as-
tronoamers estimate our universe began), the myth indicates that the universe will
coninue to exist for another 573 billion years.
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— Chapter Opener Subject Matter

The second page of each chapter opener presents
a motivational topic, an application from the
chapter, or a new mathematical concept.



176  Chapter 4 = Numeration Systerms and Topics from Number Theory

EXAMPLE 3 m Use Egyptian Hieroglyphics to Find a Sum

Use Egyptian hieroglyphics to find 2452 + 1263,

Salution

The sum is found by combining the hieroglyphics.

foo9ennnNNNi
fLiaaaa'nall

Hogoon NN Il
t e  NNNNNNIm

2452
+1263 +

Replacing 10 heel bones with one seroll produces

CHECK YOUR PROGRESS 3 Use Egyptian hicroglyphics to find
13,341 + 10,562,

n  See page S11.
In the Egyptian bon system, sub bon is d by removing

some of the hieroglyphics from the larger numeral. In some cases it is necessary to
“borrow,” a8 shown in the next example.

EXAMPLE 4 ® Usa Egyptian Hieroglyphics to Find a Difference
Use Egyptian hicroglyphics 1o find 332,246 = 101,512,

TAKE NOTE
Salution
mmmwa;;‘;:d l!k.numn‘iual valie of one lotus flower & equivalent to the numerical value of
flowes is replaced by ten scrail, 10 scrolls. Thus
redulting in & total of twebve
sarolts. Mow five scrolls can be _ B
remaved from taehee scrolls - R
= fgnnm 2 oo
2246 sdFE NN S E ggﬁpnn
99 99
101,512 caf2200N0 e 8597
£ aaary Il
EF9598NNI

CHECK YOUR PROGRESS 4 Use Egyptian hieroglyphics to find
61,432 — 45,121,

o See page S11.

page 176

Interactive Method

An Interactive Approach

Mathematical Excursions is written in a style that
encourages the student to interact with the textbook.
Each section contains a variety of worked examples.
Each example is given a title so that the student can
see at a glance the type of problem that is being
solved. Most examples include annotations that
assist the student in moving from step to step, and
the final answer as in color in order to be readily
identifiable.

Check Your Progress Exercises

Following each worked example is a Check Your
Progress exercise for the student to work. By solving
this exercise, the student actively practices concepts
as they are presented in the text. For each Check
Your Progress exercise, there is a detailed solution in
the Solutions appendix.

160 Chapter 3 * Logic

EXAMPLE 2 ® Use an Euler Diagram to Determine the Validity of
an Argument
Use an Euler diagram 1o determine whether the following argument is valid or
fmvalid,
Same impressionists paintings are Renoirs.
Dance ar Bowgival is an impressionist painting.
s.Danee ar Bowgival is a Renokr.

'i'h; .I'al.l.ﬂ dizgram in Figare 317 illustrates the premise that some impressionist
paintings are Renodrs. Let d represent the painting Dance ar Bougival Figares 3.18
and 3.19 show that f can be placed in one of two regions,

\ ) b
Donce ar Boughel by Rendit Renoirs Renoirs Ronairs
Thes impressionist painting &
on diiply ot the Museurn of Figure 3.17 Figure 3.18 Figure 3.19

Question/Answer Feature
At various places throughout the text, a Question is
posed that encourages students to pause, think about
the current discussion, and respond. Students can
immediately check their understanding by referring
to the Answer provided in a footnote on the same

page.

Firw Arty, Boston,

CHECK YOUR PROGRESS 2 Use an Euler diagram to determine whether the

TAKE NOTE : gt M
following argument is valid or invalid.

E'“Emmm“w{ i hl No prime numbers are negative.

s imalid. The number 7 s 0t negative,

~The number 7 is a prime number.

Solution  See page SH.

QUESTION I ome particular exantple can be fornd for which the conclusion of
T am amginment 8 drne when its presnises are trie, mast the srgument
be walid?

Some arguments can be represented by an Euler diagram that involves three
sets, 3s shown in Example 3.

N T e vl g, the coneluhon muss be trus wehenever the presises are
eru. st because the comclusion is trwe for ene spocific example, it dser mot s the
argument b @ reléd arguent.

ANSWER

page 160
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Nathor League.
Dy Dirin, Futom
Whennis Marsinez, Morsreal
Bill Swife, San Prancisen
Gireg, Maddus, Atlanta
Greg Maddux, Atlant
Garng Madddus, Adlania

Kirvin Beown, Florida

Fidirs Martines, Montreal
Gireg Maddus, Atlanta
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Steve Omtiveros, Oakdand
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Freddy Garcia, Sealtle
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5.2 + Rate, Ratio, and Proportion 269

Earned Run Average

One measwe of a pitchers success is eamed run average. Earned run average (ERA)
& the number of eamed rurs 3 piicher gives up for every nine innngs pitched, The def-
niticn of an eamed run s somewhat complicated, but basically an earmed run i & run
that is scored a5 a result of hits and base running that involves no emors on the part of
the pitcher’s team. if the cpposing team scores a run on an error (for example, a fiy bal
that should have been caught in the outfield was fumbled), then that run is not an
earned run.

A proportion is used 1o calculate a pitcher's ERA. Remember that the statistic imvohves
the number of eamed runs per nine innings. The answer is always rounded 10 the near-
st hundredth, Heve is an example

During the 2001 reqular baseball seasen, Chan Ho Park gave up 91 eamed runs and
pitched 234 innings for the Les Angeles Dodgers. To caleulate Chan Ho Park’s ERA, fet
s = the numbier of earned runs for every rine innings pitchd, Write & proportion and
then solve for .

91 gamed runs _ x eamed runs
234 innings 9 Innings
H-9=034.x
819 = 234
234 234
3S=x

Excursion Exercises

1. In 1979, his rookie year, ke Reardon pitched 21 innings foe the New York Mets
and gave up four earned runs, Caleulme Reardon's ERA for 1979,

2. Roger Clemens's first year with the Boston Red Scx was 1584, During that season,
he pitched 133.1 innings and gave up 64 eamed runs. Calculate Clemens's ERA
for 1984,

3. During the 1998 baseball season, Pedro Martinez of the Bosion Red Sox pitched
233.2 innings and gave up 75 earmed runs. During the 1999 season, he gave up
49 earned runs and pitched 213.1 innings. During which seascn was his ERA
lower? How much lower?

4. In 1387, Nolan Ryan had the lowest ERA of any pitcher in the major leagues. He
gave up 65 eamned runs and pitched 211.2 innings for the Housion Astros
Calculate Ryan's ERA for 1587

5. Find the necessary statistics for a pitcher on your “home team, * and calculate that
pitcher's ERA.
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InteraCtive MethOd y continued

— Excursions

Each section ends with an Excursion along with cor-
responding Excursion Exercises. These activities
engage students in the mathematics of the section.
Some Excursions are designed as in-class coopera-
tive learning activities that lend themselves to a
hands-on-approach. They can also be assigned as
projects or extra credit assignments. The Excursions
provide opportunities for student to take an active
role in the learning process. The photos on the first
page of a chapter opener relate to one of the
Excursions in that chapter.

AIM for Success Student Preface

This ‘how to use this text” preface explains what is
required of a student to be successful and how this
text has been designed to foster student success.
AIM for Success can be used as a lesson on the first
day of class or as a project for students to complete
to strengthen their study skills.



112 chapter 3 « Logic

Charles
fewis Camol}

MathMatters  charles Dodgson

One of the most well known logicians is Charbes Dodgson (1832~ 1898), Dodgson
was educated at Rughy and Ooford, and in 18681 he became a lecturer in mathe-
matics st Oford, Same of his mathematical works include A Spllabus of Plaoe Al-
gebraical Geomerry, The Fifth Book of Euclid Treared Alpebratcaliy, and Symbolic
Logic. Although Dodgson was a distinguished mathensatician in his time, he is best
known by his pen name Lewis Carroll, which he >
used when he published Alices Adventures in Wor- TP P
deriand and Through the Looking Glass | % ” h
Queen Victoria of the United Kingdom en- . ¢ i
faved Alfee’s Addvesinres in Womderlard to the ex- a2in’
tent that she told Dodgion she was looking Y
forward 1o reading another of his books. He
promipaly sent her his Syllabus of Plane Algebraical i
Geometry, and it was reported that she was less e,
than enthusiastic about the lazter baok. _—

Compound Statements

Connecting statements with words and phrases such as and, ov, mot, if ... them, and
i and owly if creates 2 compound statement. For instance, “1 will attend the meet-
ing ar | will go to school” I d statement. I posed of the two com-
ponent statements “1 will arend the meeting™ and I will go to schood™ The word
o is a connective for the two component statemenis.

Geurge Boole wsed syml p.g rand P " d the
ml:x s~ —=, and <= 10 represent connectives. See Table 3.1.
Table 3.1 Logic Symbols
Griginal Statement in Type of
Statement Connective Symbolic Form ‘Compound Statement
not g ot ~p regation
pand g and phg coanunction
porg o avae dgnction
Wp teng ... then P cordonal
pilandonyitn | it andonkyil Pere biconditional
|

QUESTION  Wihat canmective is wesed in a confumction?

ANSWER  The conncetive and,

Historical Note
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——— Math Matters
This feature typically contains an interesting
sidelight about mathematics, its history, or its
applications.

Math Matters and
Margin Notes

These margin notes provide historical background
information related to the concept under discussion
or vignettes of individuals who were responsible for
major advancements in their fields of expertise.

Calculator Note

These notes provide information about how to use
the various features of a calculator.

historical note

Leonhard Euber
[oi'lae}

(1707 -1783)
Some mathemati-

reatest mathe-
matician of all time. He cenainly
‘wars the mosa peolific writer of
mathematics of all time. He was.
the first ta introduce many of the
mathematical notations that we

Functional
letter @ s the base of the natural
expanential function.

CALCULATOR NOTE [*

| The graph below weas produced
calculatoe

enteving e in the Y menu.

6.5 » Exponential Functions and Their Applications 377

The Natural Exponential Functicn

For all real numbers x, the function defined by flx) = ¢" is called the natural

expanential function.

A calculator with an " key can be used to cvaluate ¢* for specific vahues of x.

For instance,

el L " e 32y and

The graph of the natural exponential function can be constructed by plotting a

few points or by using a graphing urility.

e

EXAMPLE 3 m Graph a Natural Exponential Function

— Graph fix) = ¢,

Salution

Use a calculator to find range values for a few domain values. The range values in

the table bebow have been rounded to the nearest tenth,

(I N O O

l“ll-l‘lﬂllﬂdl‘.ﬂl??l?.dl

Plot the podnis given in the table and then con-
mect the points with a smooth curve. Because
e> 1, as x increases, ¢' increases. Thus the
values of ¥ increase as x increases. As x decreases,
" becomes closer to zero. For instance, when
o= =5, 7" = 00067, Thus as x decreases, the
graph gets closer and closer 1o the x-axis. The
yeintercept is (0, 1)

In the figure at the right, compare the graph
of fix) = ¢* with the graphs of g{x} = 2" and
bix) = 3", Because 2 < ¢ < 3, the graph of
flx) = £ is between the graphs of gand h.

y
12
8 {
it J M=t
e
-+ 20 2 4
-4
LI
M =e*
¥y
7 I/
o f/ ise=2
i 20 2 4

CHECK YOUR PROGRESS 3 Graph flx) = ¢™* + 2.

Solution See page 523,

page 377



Marg | n NOteS, continued

Point of Interest
These notes provide interesting information related
to the topics under discussion. Many of these are
of a contemporary nature and, as such, they pro-
vide students with the needed motivation for
studying concepts that may at first seem abstract
and obscure without this information.

308 chapter 5 = Applications of Equations

This dlustrates the folowing theonem regarding the solutions of a quadratc eguation.

The Sum and Product of the Solutions of a Quadratic Equation

1f 5, and 5, are the solutions of a quadratic equation of the form ax® = bx + ¢ =0,
@ # 1, then

the sum of the solutions 5, + & = —':l.lﬂd
the product of the solutions #,5; -‘:-

In this section, the meihod we used to check the solutions of a quadratic equation was
TAKE NOTE 1o substitute the solutions back into the original equation. An aiernatve method i to
use the sum and product of the solutions

The result i the same i we let For example, lets check that —2 and © are the solutions of the equation

H=Gandg = -2 x —dx— 12 =0, For this equation, a =1, b=—4, and c=—12. Let 5, = —2 and
5=
b
LR T 55 ==
-4 12
245| == 6 | =
4=4 “12=-12
In Example 4. we found that the exact solutions of the equation 2 = dx - 1 are
“ and =" Use the sum and procuct af the sohutians to check these salutions.
Wiite the equation in standard form. Then determine the values of a, &, and c.
= de—1
2 —dxt 1 =0

= b=—d =1

historical note

The Babylonians knew that Earth
wad in approximately the same
pasition in the sky avery

365 days. Historians suggest thal
the rmason one complete revohs-
thon of a decle Is 360 Is that
360 s the closest number to 365
that is divisibile by many natstal
numbers. m

point of interest

The Leaning Tower of Pisa is the
bell tower of the Cathedral in
Pisa, aly. Its construction began
‘on August 9, 1173 and continued
foe aboart 200 years. The Tower
was designed 10 be vertical, but
it started to lean during its
coostruction. By 1350 it was 2.5%
off from the vertical; by 1817, it
wias 5.1° off; and by 1990, it was
5.57 ofl. In 2001, work on the
strisctuee that retamed its st 1o
5* was completed. (Source: Time
magazine, June 25, 2001,

P 34-35)

B = Basic Concepts of Euclidean Geometry 451

In the figure at the right, are

two different names for the same angle. Q
are two different names for the

same anghe. Note that in this figure, mone S

than two rays meet at B In this case, the ver- [

tex alone cannot be used 1o name £ QRT.

An angle is often measured in degrees. The
symbol for degrees is a small raised circle, .
The angle formed by rotating a ray through
a complete circle has a measure of 360°,

A protractor is often used 1o measure an angle. Place the center of the protractor at
the vertex of the angle with the edge of the protractor along a side of the angle. The
anghe shaven in the figare below measures 58%,

A 90° angle is called a right angle. The
symbol k. repressnts a right angle, “

Perpendiculur lines are intersecting lines i
that form right angles. {

The symbol 1 means "is perpendicular to.” 4
In the figure at the right, and

. Note that line p contains A
and line g contains CI. Perpendicular lines c
contain p i li

L Take Note

Let 5, = =L and g, = £
TAKE NOTE
21, Ifyou need 1o review 5452 55 =<
material on adding and
see Lessons 9.28 and 9.2C on 2 2 2 2 2 2
‘the CD that you received with 2+ VT+2 -3 3 4-2 11
‘this book. 4 2
412 211
2z al2
L
2=2 2737

feantinued)

These margin notes alert students to a point requir-
ing special attention or are used to amplify the con-
cepts that are currently being developed. Some Take
Notes, identified by <symbol>, reference the student
CD. A student who needs to review a prerequisite

page 308

skill or concept can find the needed material on this
CD.



Exercises

Exercise Sets

The exercise sets of Mathematical Excursions

were carefully written to provide a wide variety
of exercises that range from drill and practice to
interesting challenges. Exercise sets emphasize
skill building, skill maintenance, concepts, and
applications, when they are appropriate. Icons

are used to identify various types of exercise.

384 Chapter 6 = Applications of Functions

a. Find an exponential regression equation for these
data, using ¢ = 0 to represent 1995, Round 1o the
nearest hundredth.

b. Use the equation 1o predict the number of ATMs
in 2010,

37. = The table below shows the saturation of water in
air at various air temperatures.

Ty
[ o 5 n un E-3 »

Savaration
Onmillimeerofweer 48 B8 84 T3 @m0 M4
et eubie meser of ale)

a. Find an exponential regression equation for these
data, Round to the nearest thousandth.

b Lse the equation to predict the number of milli-
liters of water per cubic meter of air at a tempera-
ture of 15°C. Round to the nearest tenth.

B gy Artificial snow is made at a ski resort by
W combining air and water in a ratio that de-

pends on the outside air temperature, The

table below shows the rate of air flow needed for vari-

OUS fempeTaturcs.

b R T T

e R A )

a. Find an exponential regression equation for these
cata, Round to the nearest hundredih.

b. Use the equation to predict the air flow needed
when the temperature is 25°F. Round to the near-

ported, B is the population when ¢ = 0. and kis a positive
canstant that is related 1o the growth of the population.
39, One model of Earth's population is given by
30
)= T
population in billions and 1 is the mumber of years
after 1980. Round answers to the nearest hundred
million,
. According 1o this model, what was Earth's popula-
tion in the year 20007
b According 10 this model, what will be Earth’s
population in the year 20108

[ IF 1 is very large, say greater than 500, then
@ % = 0, What does this suggest about the

5+ In this equation, Pt} is the

maximum population that Earth can support?

40. Biologists have determined that the maximum wolf
population in a certain preserve is 1000 wolves. Sup-
pose the population of wolves in the preserve in the
year 2000 was 500, and that k ks estimated to be 0,025,
a. Find a logistic function for the number of wolves

in the preserve in year 1, where 1 is the number of
years after 2000,
b. Find the estimated woll population in 2015,

EXPLORATIONS
41, The formula used 10 calculate o monthly lease pay-

ment or a monthly car payment (for a purchase rather
Ar(l + 1" = Vr

+where
N+ar=-1

than a lease} is given by P =
P is the monthly payment, A is the amount of the
Ioan, ris the monthly interest rate as a decimal, i is
the number of months of the loan or lease, and Vis
the residual value of the car at the end of the lease. For

st (meh. a car purchase, V = 0.
. a. If the anmnual interest rate for a loan s 9%, what is
Extensions the monthly interest rate as a decimal?

CRITICAL THINKING

== An exponential model for population growth or

decay can be accurate over a short period of time,

However, this model begins 1o fail because it does
not account for the natural resources necessary to support
growth, nor does it account for death within the popula-
tion. Another model, called the logistic madel, can account
for some of these effects. The logistic model is given by

b. Write the formula for a monthly car payment
when the car is purchased rather than leased.

<. Suppose you lease a car for 5 years. Find the
monthly lease payment if the lease amount is
510,000, the residual value is $6000, and the annual
interest rate is 6%.

d. Supposc you purchase a car and secure a S-year
loan for $10,000 at an annual interest rate of 6%.

) = _ﬂf‘.'.__hl where Pt} is the papulation a1 Find the monthly payment.
B+ im— Re " Why are the answers to parts ¢ and d
time £, ot is the maximum population that can be sup- differemt?

page 384

43, An airplane beft Los Angeles at 8:20 a0 and flew o
Boston. The flying time was 6 hours 20 minutes.
Boston s on Eastern Standard Time (EST) and Los
Angeles is on Pagific Standard Time (PST), which is
3 hours behind EST. After the plane was on the
ground for | hour it flew to Chicago, which is on Cen-
tral Standard Time (CST). C5T is 1 hour behind EST,
The flying time from Boston to Chicago was 2 hours
20 minutes.

a, What time, EST, did the plane arrive in Boston?
b. What time, CST, did the plane arrive in Chicago?
44. a. List the four steps in Polya's problem-solving
strategy.
b. List eight problem:solving procedures that one
might use in Polya's second step.

Extensions

ERITICAL THINKING

45. What is the 100th decimal digit in the decimal repre-
sentation m’:l?

46. & ~ How many times larger is 3" than (3")%

b. How many times larger is 4" than (4')'7 Nowe:
Most calcubators will not display the answer to this
problem because it is too large. However, the an-
swer can be determined in exponential form by ap-
plying the following properties of exponents.

(@) = a™ and ‘—, -
n

47. The mathematician Augustus De Morgan once wrole
that he had the distinction of being x years old in the
year x*, He was 43 in the year 1849,

u. Explain why people born in the year 1980 might
share the distinction of being x years old in the year
x*. Note: Assume x is a natural number.

b. What is the next year after 1980 for which people
barn in that year might be x years old in the year x°

13 » Problem-Solving Strategies 41

48. Select a two-digit number between 50 and 100, Add
83 to your number. From this number form a new
number by adding the digit in the hundreds place to
the number formed by the other two digits (the digis
in the tens place and the ones place). Now subtract
this newly formed number from your original num-
beer. Your final result is 16. Use a deductive approach to
show that the final result is always 16 regardless of
which mumber you start with.

49. How many digits does it take in iotal to number a
ook from page | to page 2408

50. Consider a checkerboard with two red squares on op-
posite corners removed, as shown in the sccompany-
ing figure. Determine whether it is possible to

detely cover the checkerboard with 31 domil
if each domino s placed horizontally or vertically and
each domine covers exactly two squares, [T it is possi-
ble, show how to dit, If it is not posible, explain why
it cannot be done,

COOPERATIVE LEARNING
51. The object of this exercise is to create mathematical
expressions that use exactly four 4's and that simplify
o a counting number from 1 to 20, inclusive. You are
allowed to use the following mathematical symbaols:
= %+, V[, and ). For example,
3
4
A= Vitaxa=18
52. The following puzzle is a famous cryptarithum,

+}—2. 40+ 4 =5 and

SEND
+ MORE

MONEY

Each letter in the cryptarithm represents one of the
digits 0 through 9. The leading digits, represented by

— Extensions
Extension exercises are places at the end of each exer-
cise set. In most cases these exercises are more chal-
lenging and require more time and effort than the pre-
ceding exercises. The Extension exercises always
include at least two of the following types of exercises:
Critical Thinking
Cooperative Learning
Explorations
Some Critical Thinking exercises require the applica-
tion of two or more procedures or concepts.
The Cooperative Learning exercises are designed for
small groups of 2 —4 students.
Many of the Exploration exercises require students to
search on the Internet or through reference materials in
a library.
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EINEER Summary

Chapter Summary

At the end of each chapter there is a Chapter

Summary that includes Key Terms and Essential
Concepts that were covered in the chapter. These
chapter summaries provide a single point of refer-
ence as the student prepares for and examination.
Each key work references the page number of the

chapter where the word was first introduced.

IEIEETEN Review Exercises

In Exercises 1-4, determine whether the argument is an
example of inductive reasoning or deductive reasoning.

« All hooks written by J. K. Rowling make the best-seller
list. The book Harry Potter and the Goblet of Fireis a
J. K. Rowling book. Therefore, Harry Potter and the
Gobler of Fire made the best-seller list.
Samantha got an A on each of her first four math
tests, 50 she will get an A on the next math test.
3. We had rain yesterday, so there is less chance of rain
today.
All amoeba multiply by dividing. 1 have named the
amoeba shown in my microscope Amelia, Therefore,
Amelia multiplies by dividing.
5. Find a counterexample to show that the following
conjecture is false.
Conjecture: For all x, x* > x.
6. Find a counterexample to show that the following
conjecture is false,

N

o

] . '+ 5n 46
¥ For all counting numbers s, o2

Chapter 1 » Review Exercises 43

In Exercises 13 and 14, determine the sth term formula for
the number of square tiles in the nth figure.

u Deductive reasoning is the process of reaching a con-
clusion by applying general assumptions, procedures,
or principles.

Key Terms

conjecture [p. 4]

counterexample [p. 7]

difference tble [p. 15]

Fibonacci sequence [p. 19]

first, second, and third differences [p. 15]
mth term formula [p. 17]

= A statement is a frue statement provided it is true in all
cases. If you can find one case in which a statement is
not true, called a counterexample, then the statement
is a false statement.

|||I|_tum ofn sequence [p-15] ® The terms of the Fibomacel sequence 1, 1, 2, 3, 5, 8,
palindromic number [p. 39] 13, 21,... can be determined by using the recursive
Pascal’s Triangle [p. 38] definition

prime number [p. 13]
recursive definition [p. 20]
sequence |p. 14]

term of a sequence [p. 14]

F=LFE=lLadF=F_ +F_ forn=3

w Many problems can be solved by applying Folya's
problem selving strategy:
Essential Concepts
w [nductive reasoning is the process of reaching a general
conclusion by examining specific examples. A conclu-
sion based on inductive reasoning is called a conec-
e A conjecture may or may not be correct.

1. Understand the problem.
2. Devise a plan.
3. Carry out the plan,

4. Review your solution.
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— Chapter Review
Review exercises are found near the end of each
chapter. These exercises were selected to help the
student integrate the major topics presented in the
chapter. The answers to all of the Chapter Review
exercises appear in the answer section along with a
section reference for each exercise. These section ref-
erences indication the section or sections where a
student can locate the concepts needed to solve each
exercise.

Test

. Find the velume of a cylinder with a height of & m and

6. In the figure bebow, lines I, and I, are parallel. Angle x

Chapter Test
The Chapter Test exercises are designed to simu-
late a possible test of the material in the chapter.
The answers to all of the Chapter Test exercises
appear in the answer section along with a section
reference for each exercise. The section references
indicate the section or sections where a student
can locate the concepts needed to solve each exer-
cise.

a radius of 3 m. Round to the nearest hundredth.

Find the perimeter of a rectangle that has a length of

2mand a width of 1.4 m.

=

. Find the complement of a 32° angle.

Find the area of a circle that has a diameter of 2 m.
Round 1o the nearest hundredih.

w

. In the figure below, lines |, and I, are parallel. Angle x
measures 307, Find the measure of angle .

measures 45°, Find the measures of angles a and b

7. Find the area of a square that measures 225 ft on
each side,

8. Find the volumne of the figure,

ry=Gem

ryeZem

T-1acm
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