covered by the questions, remind
students that the page references tell
them where to review that topic in their
textbook.

Two-Day Option Have students
complete the Lesson-by-Lesson Review
on pp. 212-214. Then you can use
McGraw-Hill eAssessment to customize
another review worksheet that practices
all the objectives of this chapter or only
the objectives on which your students
need more help.

Additional Answers

11. D = (=00, %0); R = (0, o0);
y-intercept: 1; asymptote:
X-axis; fix) = O,Xl_i’ng<> f(x)

lim
X——
= 00, increasing for (—oo, )
(T o9 [

T —
T o T

Lesson-hy-Lesson Review

(op. 158-1 6_9)7

Sketch and analyze the graph of each function. Describe its domf\in‘
range, intercepts, asymptotes, end behavior, and where the function

is increasing or decreasing.
1. fix) =3

X
13, f(x):(%)

stions

12. flx)=04" 11-14.
14, ) = (%_)x See margin.

Use the graph of (x) to describe the transformation that results in
the graph of g(x). Then sketch the graphs of f(x) and g(x).

15, f(x) = 4% g(x) = 4" +2 15-18. See Chapter 3
16. f(x)=0.1% g(x) = 0.1¥~3 Answer Appendix.
17. f)=3%g(x)=2.3"~5

18. f(x)= (%)X; a0 = (%)x+4+ 2

Copy and complete the table below to find the value of an
investment A for the given principal P, rate r, and time £if the
interest is compounded n times annually.

19. P=8250, r= 7%, t= 6 years
20. P=$1000, r = 4.5%, t= 3 years

12 | 385 | continuously

19-20. See Chapter 3
Answer Appendix.

X AmpIea
Use the graph of f(x) = 2 to describe the transformagi,

results in the graph of g(x) = —2*~ %, Then sketch the ;;:21
of gand £ -

This function is of the form g(x) = —f(x — 5).

S0, g(x) is the graph of
f(x) = 2* translated 5 units
to the right and reflected

in the x-axis.

Example 2
What is the value of $2000 invested at 6.5% after 12 yearsify,
interest is compounded quarterly? continuously?

A=p(1+ %) e Compound Interest Formya
4(12)
= 2000(1 + “—365) ' P= 2000, 7= 0,065, n=4 1<,
= $4335.68 Simplify
A= pe't Continuous Intsrest Formyls
= 20006006512 P = 2000, r=0.065, t=12
= $4362.94 Simplify.

RERARREwAS
| |
EEE R T
12. D = (—o0, o0); R = (0, >); 7
y-intercept: 1; asymptote: 3

X-axis; X_ljmx f(x) = oc,
Xlim f(x) = 0; decreasing on

(=0, 00)

|

- ‘,.‘[ g
—~2, §.25)
any
LAY

\.

Evaluate each expression.
1

21. log,32 9 22 "393"8:( .
28. logys5 24, logigt O
25. Ine" 44 26, 3%%:° 3
27. log80 about 1.90 28 g2 47

Use the graph of f(x) to describe the transformation that results in
the graph of g(x). Then sketch the graphs of (x) and g(x).

28-31. Chapter 3

29, f(x)=1log x; g(x) = —log (x + 4)
30. f(x) =log, X; g{x) = log, x+ 3

31, f(x)=Inx; gix) =%Inx— 2

Answer Appendix.

aph of f(x) = In xto describe the transformation

§ ins the graph of g(x) = —In (x — 3). Then sketch the
G{x) and f(x).

Tivs funclion is of the form g(x) = —f(x — 3). So, g{x) is the
gragh of

=

13. D=

212 | Chapter 3 | Study Guide and Review

(=00, 00); R = (0, o0); y-intercept: 1;

asymptote: x-axis; X_I!rpoc fix)=10,

lim f(x) = oo; increasing on (—oo, o)

X—00

212 | Chapter 3 | Study Guide and Review

14, D = (~o00,

); R = (0, o0); y-intercept: T

asymptote: x-axis: . lim _flx) =,
Xingo f(x) = 0; decreasing on (—0, )
2,9 Al 1 | ||
1 X
L_j__ flx) = (—1—)
H‘ 0,1\ =

e .
-8 |- | 4

T

E%ijjf:Lg

(x) reflected in the x-axis translated 3 units to the right

LW AT
| | T I 1
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oy LW
e
\ | |
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Ex

. 0gs @

3 In X2y3z

5. 109

‘ pand each expression.

36, 3l0gg ¥ — 21003
3. Hlogy 2+ 10g 0+ 1) l0g, [Va(b + 1))
3. sn+3)+3IN2x—4In(x—1) |n

a2, log;9x%'2° 2+ 31093 X+ 31003y + 6 log, z
Vb 2|ogsx+7log5a+%|ogsb
¢ 1—=2Inx=3Iny—Inz

Y5 708 9+5l0g)+log k) -2

Condense each expression. x3

003 —
y2

8x°(x + 3)°

310g, x + log, 7 ”‘%"’93"

= logy x* + logy 7 — log; VX Power Property
=log, 7x3 - logzv/X Product Property
7%
= log, 2£ i
03 T Quotient Property

\
i

e

e e

r ﬂ Ex;;;;ntial and Logarithm

= 1)

Ty —————

ic Equations  (pp. 190-199

39,
40.
M.
2
8.
4.

Solve each equation. 9

3x+3=27x—22
pH*2=125 —F

e —8e+15=0 In3;In5
&F—4e*=0 In2

log, X + log, 3 = log, 18 6
logg x + logg (x—5) =2 9

Solve 7 In 2x = 28.
7In2x=28 Original equation
In2x=4 Divide each side by 7.
ghr— gt Exponentiate each side.
2x=g* inverse Property

x=0.5¢* or about 27.299 Solve and simpfify.

=

o

Complete each step.

e e TS

A " 'Mod-erlyirn‘gﬂ; Wit Non _

. Linearize the data according to the given
. Graph the linearized data, and find the firear -

equation.

and graph it.

. exponential 45-46. See maryin,

. Use the linear model to find a mode: o it ~

» BB 1 2 3 1 4 5 6
y 2 5 17 53 166 | 517 | 1614
logarithmic
1 2 3 4 5 6 7
-3 4 8 10 12 14 15

Linearize the data shown assuming a logarithmic model, and
calculate the equation for the line of best fit. Use this equation to
find a logarithmic made! for the original data.

3 5 [ 9 10
-7 | =15 | =21 | =26 | =27

EEE  Tolinearize y = aln x + b, graph (In X, y).

0 | 11| 18| 19 | 22| 23
12 | -7 [ 15| 21 | =25 | =27
BT  The line of best fitis y = —16.94x + 11.86.
BE y=-1694Inx+11.86

x=Inx

!connectED.mcgraw-hiH.com I 213

Additional Answers

45a.

0 1 2 3

0.69]1.61]2.8313.97

511

6.25

7.39

45h. = 1.13x+ 0.59

45¢c. y=1.80e"1%

[0, 71scl: 1 by [0, 8] scl: 1

[0, 7] scl: 1 by [0, 1700] scl: 200

46a.

0 J0.69)1.1041.39f1.61{1.79]1.95
31 4|8 ]10f12]14]15

46b., y=9.2x— 2.66

[0, 21 scl: 0.25 by [—4, 16] sct: 2

46¢c. y=9.2Inx— 2.66

.r"’"’f

k)

i

[0, 8] scl: 1 by [—4, 161 scl: 2

@connectED.mcgraw-hill.com 213



Anticipation Guide

Have students complete the Chapter 3
Anticipation Guide and discuss how
their responses have changed now that
they have completed the chapter.

Before the Test

Have students complete pp. 47 and 48
of the Study Notebook to review topics
and skills presented in the chapter.

Additional Answers
52b. No; sample answer: Doubling the
intensity does not double the

decibels; 10|og§7”g= 1010g 2 +
10log M # 2+ 10 log =
gy, 210100

54a.
lo, 201 scl: 2 by [0, 105] scl: 10
54b.
F=F220[2.30[ 240 2.48]2.56 264 2.71)2.77
= EE] Ak 94 | 98 | 101

54c. y=120.48X— 226.48

[0, 3] scl: 0.25 by [0, 105] sct: 10

54d. y=12048Inx— 226.48

P

lo, 201 scl: 2 by [0, 105] scl: 10

[}

214 | Chapter 3 | Study Guide and Review

Applications and Probl

47.

. CARS The value of a new vehicle depr

49.

. EARTHQUAKES The Richte

51.

em Solving

lly increase gach year

ge rate of inflation in

of milk tyears
045)"

INFLATION Prices of consumer goods genera
000 to0 2008, the avera

due to inflation. From 2 J
the United States was 4.5%. At this raté, the price !
after January 2000 can be modeled with M) = 2.75(1.

(Lesson 3-1)

a. What was the price of milk in 200

b. If inflation continues at 4.5%, approxi
of milk be in 20157 3

¢. Inwhat year did the p!

07 20057 $2.75; $3.43
mately what will the price

rice of milk reach $47 2008

gciates the moment the car

1s lot. The value of the car will contin
after being

he value of one car tyears
8)L. (Lesson 3-1)

is driven off the dealer
depreciate every year. T
bought is f(x) = 18,000(0
tion for the car? 20%

a. Whatis the rate of deprecia
bought will it be worth

b. How many years after the car is
half of its original value? 3.11yr

CHEMISTRY A radioactive substance has @ half-life of
16 years. The nhumber of years tit takes to decay from
an initial amount Ny to Ncan be determined using

16 log A

Ny
=L (tesson3-2)
log 7

. Approximately how many years will it

decay to 30 grams? 28 yr
b. Approximately what percentage

in 40 years? 18%

take 100 grams t0

of 100 grams will theré be

r scale is a number system for

determining the strength of earthquakes. The number Ais

dependent on energy Ereleased by the earthquake

in kilowatt-hours. The value of Ris determined by

R =067 - log (0.37E) + 1.46. (Lasion 3

a. Find Rforan earthquake that releases
1,000,000 kifowatt-hours. 5.2

b. Estimate the energy released by an earthguak
registers 7.5 on the Richter scale. 2.8 X 117

3 thst

BIOLOGY The time it takes for a species of animal {0
double is defined as its generation time and is given by

= t + yazant -
G 25700, 0" where bis the initial number of animals,
dis the final number of animals, tis the time period, and Gis the
generation time. If the generation time G of a species is 6 years,
how much time £ will it take for 5 animals to grow into a population

of 3125 animals? (Lesson 3-3) 75yr

214 | Chapter 3 | Study Guide and Review

52.

53.

. INTERNET The number

SOUND The intensity level of a sound, measured in deg;
can be modeled by d(w) = 101og v_';’a where wis the il
intensity of the sound in watts per square meter ang y ;

the constant 1 X 102 watts per square meter. ‘Lmor.li ‘

el

a.
100 decibels. 1x10

p, Tory compares the concert with the music she plays 5
She plays her music at 50 decibels, so the intensity g, 1
is half the intensity of the concert. Is her reasoning mﬂef
Justify your answer mathematically. See margin,

¢. Softmusicis playing with an intensity of 1 X 108y,
er. By how much do the decimals increase

square met
intensity iS doubled? 3.01dB

FINANCIAL LITERACY Delsin has $8000 and wants to pujt
into an interest-bearing account that compounds contnuoug)
$12,000 in 5 years. (Lesson 3-4) :

His goal is to have
ank that is offering 6% on investments

a. Delsin found @ b
How long would it take his investment to reach

$12,000 at 6%7 about 6.76 yr
b. What rate does Delsin need to invest at to reach his goa)gf
$12,000 after 5 years? about 8.1%

of people to visit a popular

Web site is given below. (Lesson 3-5) a—d. See margin,

1]
i
Elint)
+HHH
—‘.L*;H
-1
,L—{;h.‘"“
HET
Hiyq
H mEn
ERTEN
g & & & & o
F eSS SSS
Year

3. Make a scatterplot of the data. Let 1990 =0.

b. Linearize the data with a logarithmic model.

¢. Graph the linearized data, and find the linear regression
equation.

d. Use the tinear model to find a mo
graph it.

del for the original dat2 o

i intensity of the s
petermine the intensity 0_2 ound at a concert thay -




MmcGraw-Hill  Customize and
$Assessment  create multiple

Sketch and analyze the graph of each function. Descring its domain,
range, intercepts, asymptotes, end behavior, and where the f"ncﬁon, e
increasing or decreasing.
1. fx=—e*7
1-2. See margin.

Use the graph of #(x) to describe the transformation that results in the
graph of g(x). Then sketch the graphs of f(x) and g(x).

3, l(x)=(%)x o0 = ( )' i

2 fx)= 2(_2.) g

4 f)= glx)=-5"x—~7
3-4. See Chapter 3 Answer Appendix,

5, MULTIPLE CHOICE For which function isxlim f(x) = —0? G
—o0

A fix)= —21' 3;" C fx)= —logg (x — 5
B 1= _(W) D f(x) =log, (~x) — 6
Evaluate each expression.
I - 1
6. 1093 g7 4 7. logy, 2 =
8. log10™ 12 9. 99953 53

Sketch the graph of each function. 10~11. See margin.

10. fix) = —log, (x + 3) 11. g(x)=log(~x) + 5

12. FINANCIAL LITERACY You invest $1500 in an account with an
interest rate of 8% for 12 years, making no other deposits or
withdrawals.

a. What will be your account balance if the interest is compounded

monthly? $3905.08

b. What will be your account balance if the interest is compounded
continuously? $3917.54

c. f your investment is compounded daily, about how long
take for it to be worth double the initiai armauni/

it

18,109, a+ = log, /-

Expand each expression. 2

13, log, 3612 14, log, 27
2+Iogsx+2wgay )

15. GEOLOGY Richter scale magnitude of an earthquake «
calculated using R = % log EE" where Eiis the energ
Eyisaconstant, ’

a. An earthquake with a magnitude of 7.1 hit San Francisco in
1989. Find the scale of an earthquake that produces 10 tires '
the energy of the 1989 earthquake. 7.8

b. in 1906, San Francisco had an earthquake registering 8.25. How
many times as much energy did the 1906 earthquake produce
as the 1989 earthquake? about 53 times as large

Condense each expression.
16. 2log, m+ 6log, n — 3(log, 3 + log, /) log, L1 27] 3
17. 1+In3 -4y In—

x?

Solve each equation,

18, 3r+8 _ gor g.

19. - 3e*+2=0 0,In2

20. logx+log(x—3)=1 5

21. logy (x—1)+1=1log,(x+3) 5

22, MULTIPLE CHOICE Which equation has no solution? J
F ¢=¢* H logs x = logg x
G 2= 1=3x+1 J log, (x+ 1) = log, x

For Exercises 23 and 24, complete each step.

a. Find an exponential or logarithmic function to model the data.
b. Find the value of each model at x = 20.

23'1[3[5'7[9}11 1
S ORI EE

a.f(x)=820—-511lnx b —7.11
2. 1]3]5,7[9[11]13
3 4[5,5}7]9[10
a Fx} = 2.8(1.1)" b, 21.22

25. CENSYS The table gives the U.S. population between 1790 and
1940, Let 1780 = 0.

a. Linearize the data, assuming a quadratic model. Graph the data,

and write an equanon for a line of best fit.
~b. See Chapter 3 Answer Appendix.
b. Usethe lmear model to find a model for the original data. Is a

ic model a good rep ion of growth?

Hz,mmcc:[&mcgmw hill.coml 215 %?)

Explain.

/ InterventionPlanner

"2 Strategic Intervention %

approaching grade level

Mﬂi% about 25% of the exercises or Jess, » students miss about 50% of the exercises,

m choose a resource:

SE Lessons 3-1,3-2, 3-3, 3-4, and 3-5
TE  Chapter Project, p. 156

'af"'""’“"""” ton } Self-Check Quiz

ﬂm choose a resource:

@ Study Guide and Intervention, Chapter 3, pp. 5,
10, 15, 20, and 26

@ Extra Examples, Homework Help

—r———

versions of your chapter test and their
answer keys. All of the questions from
the leveled chapter tests in the

. Chapter 3 Resource Masters are also

| available on McGraw-Hill eAssessment.

Additional Answers
1. D = (—00, 00); R = (=00, 0);
y-intercept: —e’; asymptote:

x-axis; hm fix) =0, lim f(x) =
—00 decreasmg for (—oo 00)

2. D = (=00, 00); R = (=4, o0);

y-intercept: —2; x-intercept: 1.36;
asymptote: y = —4; ; _l)irﬂnoo flx) =
—4; Xlirgo f(x) = oo increasing for

(=00, )
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