FINAL EXAM REVIEW
Math 1200 — Fall 2006

The final exam will be on Monday, Dec 18 at 9:40 in room

The exam will cover Chapters 2, 3, 4, 5, and 8

All homework from Chapter 8 is due at the exam (late assignments
are NOT accepted).

You may use your calculator on this exam.

You may NOT use your notes homework, book, or neighbors on
this exam. You do get an 8'/, X 11 “cheat-sheet” for this exam.

Below 1s a review for this exam. Anything on the review could
possibly be on the exam. The exam will be shorter than the review.
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17, fx) = 8x - 31 18 F(x) = -2

In Exercises 19-21, use the graph io determine a.
domaii; b, the funcrion’s renge; ¢. the x- 5
y-intercept if any; e. niervaly on w!m?: f
decreasing, or constant, and f. the Junciion amf’s indicates baipw
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In Exercises 22-25, ; find gach of the following:

a. The numbers, if any, dar which [ has a relative meximunm,
What are these relative max zma?

b. The numbers, if ary, at which _f has a relative mi
Whar are these relarive minima?

22. Use the graph in Fxercise 1€,

23. Use the graph in Exercisz 20.
Exercises 22426, determine whether each funcrion is even, 0dd,
or neither. Sizie each fincdon’s Synumetry. I vou are using a graph-

ing utility, gravkh the funcrion and veri Iy s possible symmeny
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27. The graph shows the height, in meters, of 27 cagl= in terms of 44,
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2 Is the eagle’s height a function of time? Use the graph to
explain why or why not.

h. Oxn which interval is the fonction decreasing? Describe
what this means in practical terms,

¢. On wihich intervals is the function comstant? What does
ihis mean for each of these intervals? '

d. On which interval is the function increasing? What does
this mean? '
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28. A cargo service ¢ arges a flat fee of §5 plus $1.50 for eack

pound or raction of & pound. Graph shipping cost, C (x), in
dollars, as 2 function of WEIgDt, x, in pounds, for ) < 3 = 5

In Exercises 29-32, find the slope of the ling passing through each

pair of points or siate that the slope is undefined. Then indicare
wiether the Iine throwgh the poinzs rises, jails, is horizontal or is

veriical,
20. (3.2) and (5. 1) 30. (=1, —2) and (-3 —£)
31. {—3‘§jan:56,j} 32. (=2,5) and (-2, 10)

In Exercises 33-36, use the given conditions 1o wrize an-equation
jor each line in Dpoini-slope form and ﬁope—i}zrerccprform.

33. Passing through (-3, 2) with slope —6

34. Passing through (1, 6) and (-1, 2}

35. Passing through (4, — ) and paralle] to the ine WhosE cqua-

7
Ris3x+y—0=0

36. Passing through {—3, 6) and perpendicular 1¢ the iine whose
A

37. Write the general form of the €quation of the line passing
torough (-12,-1) and perpendicular to the line whoss

cquation s Gx — y - 4 = .

In Exercives 36-4], give the slope and y-intercept of each line
whose equation is given. Then graph the line.
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Soures: Newsweel:

a. Use the two points whose coordinates are shown by the
voice balloons to find the point-slope form of the E0la-
tion of the line that models revenue from online
gambling, y, in billions of dollars, x years after 1000,

b. Write the equation in part (a) iz slope-intercent form,

‘¢ In 2003, nearly $3.5 billion was 'lost on Imterper bets,
tnggering a sharp backlash thar threatened to st dawn

ternel wagering, If this crackdown on the indusory is not
successiul, use vour slope-intercept model o predict the
billions of dollars in revenue from oniine gambiing in 2009,
The graph shows new AIDS diagnoses among the general
us population, y, for year x, where 1000 = 5 — 2003,

New AIDS Diagnoses in the T7.5.
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2000 2003
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2001
Year

Source: Centers for Diseese Control

a. Find the slope of the fine
‘and (2001, £1,227). Then express i

changs with the DIOpEeT uniis attached,
b. Finc the slope of the line passing throngh (2001, £1.227)
and (2003, 43,045), Then sxprass ;

change,

¢. Draw
(2003,
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Exereises £7=31, use the graph of y = Tix) 10 graph each

it Tk <

In Zxercises 52=373, begin by graphing the standard quadratic

Junction, | L Then use o ransformations of this graph to

graph the given junciion.

2oglx)=x+2 53, h(z) = (x+2)
3.or(z) = —{x+ 17 35 y(x) =3(x = 1)F+1

In Exercises 56-38, begin by graphing the square root funciion,

. Then use rransformations of this graph o graph the

3 37. h(x) = V3-—x
S8 7 = VI +2

nE on,-mgs J8-41, begin by graphing the absolute value Junction,
fon

Flx) = |xl. Then use ne ansrormations of this graph io grapk the

Boglx)=lr+2 —3 60. A(x) = —|x - 1| +1

-0, begin by graphing the standard cubic june-
:ion: f ( * ' = 7. Then use pansformations of this graph to o ‘aph

'3

62, cr";). = 63. h(x) = ~{x + 1)

07, begin by graphing the cube root Junciion,
L wse mansformations of this grapk to graph the
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In Exercises 74-76, find f + 5.7 — g. 75, arzaj; Dezermine the
domain jor each funcrion
A jlx)=3x~-1, g@)=x-35
75, Flat = 32 = o () = 32
75 flx)=x F 1 glx)=x -1
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e (f e z)(3).

In Exercises 7‘3—8[" ), find a. (f o g)(x); b. the domain of (f =
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In Exercises §1-82, express the given funcrion h as a composition

of wo functions f and g so that h{x} = (F » g)(x)
: =gy P
8L A(x) = (x* + 2x — 1}

82, Afx) = V7x + 4

In Exercises 83-84, find 7 (g(x)) and g(7(x)) and determine
whether each pair of funmom I and g are inverses of each other
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83. f(x) =
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The functions in Exercises 85-87 are all ons-rg-one For sach
function,

. . ~—1 . S nd .
A Find an equanion for {7 (x), the inverse Junctior.
b. Verify that your equation is correct by showing thar
£=1r " 1 =
FUHz)) = 2 and F7(F(x)) = x.

85, Fx) = 4x — 3 ‘ 86. fix) =8+ 1
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Which graphs in. Exercises 88-01 represent juncrons that hove

inverse functions?
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- Usethe graph of f in the figure shown 10 draw = aran;
Tts inverse funchon,

0.
In Exercises 93-04 find an equation, for Fx). Then grapn #

St g d E: ) G v A
and {7 in the same recran gular coordinate sysiemn.

8. f(x)=1=22x=0 94 Flx) =% +1

In Exercises 95-08, find the distance berween cach 1
If necessary, round answers 1o wao decimal places.

5. (=2.3)and (3,-9) 96, (—4,2) and (—2.5)

In Exercises 97-98, find the midpoint of cach line Segment with
the given endpoints :

7. (2,6)and (~12,4)  08. (4, —6) and (—15,2)

91.

In Exercises 00_] 00, write the standard Form of the equation of
the circle with the given center and radius
9. Cemter (0,0),r =3 100. Center (—2,4),r =4

In Exercises 101-103, give the center and radius af each cirele and

graph us’ equation. Use the §Taph o identify the relation’s domair
' : and range.

Wl x2+ 2= 02 (x+2P + (3 -3P =0

103. —1'2'-"‘}"—43:-.'—23-—420




Chapter 2 Review Exercises

1. Function; Domain: {2, 3, 5); Range: {7} 2. Function; Domain: {1, 2, 13}; Range: {10,500, 7} 3. Nota function; Domain: {12, 14}; Range:
[13,15,19} 4. yisafunctionofx. 5. yisafunction ofx. 6. yisnotafunciionofx. 7. a f{4) = —23 b. flx +3) = —Tx—16
e fl—x)=5+7x S.ag0=2 bg-2)=2% cgk-1)= 302 —11x + 10  d g(—x)=3x"+3x+2

9.a g(13)=3 b g0)=4 cg-3)=7 1a-1 bl2 c 3 11. nota function  12. fupction  13. function

14. not a function 15. nota function  16. function 17.8 18 —4x—2h+1 19, a. Domain: [—3,3)

b. Range: [—5,0] c. x-intercept: —3  d. y-intercept: —2 e. increasing: (—2, 0); or (3, 5) decreasing: (=3, =2) or (0,3)

f. f(=2) = —3and f(3) = =5 20, a. Domain: (—oo,00)  b. Range:{—o9, 00) c. x-intercepts: —2 and 3 d. y-intercept:3
e. increasing (—5, 0); decreasing: (—o0, —5) o1 (0,00) £ F(—2) = 0and f(6) = —3 21. a. Domain: (—o9, ©0) b. Range:[-2,2]
¢ x-intercepr:0  d. ydntercept:0  e. increasing: (—2, 2); constant: (—os, —2)or(2,00) £ f(—9)=—Zandf(l4) =2

22,4 0:F(0) =-2 b —2,3;f(-2)=-3,f(3)=-5 23 a 0;f(0)=3 b -5 f(=3) = —6  24. odd;symmetric with respect to
the origin 23. even; symmetric with Tespect to the y-axis 6. odd; symmetric with respect to the origin 27, a. yes;The eraph passes the
vertical line test. b. Decreasing: (3, 12); The eagle descended, ¢. Constant: (0, 3) and (12, 17); The eagle’s height held steady during the

first 3 seconds and the eagle was on the ground for 5 seconds. d. Increasing: (17, 30); The eagle was ascending.
28. Tf_'_;_'.'"'_'f_'T! 29, m = "%; falls 30. m = 1;rises 31. m = (; horizontal 32. m = undefined; vertical
Ei SRS 33, y—2=—6(x+3);y=—-6x—16 34 using (1,6),y —6 =2x —1);y =2x + 4
£ 9 T 35 y+T=-3(x—4);y=-3x+3 3G. y— 6=—3x+3);y=-3x-3 3. x+6y+18=0
- 6 + T
g3 - —
[I [

612345 %
weight (pounds)

Bno iy ;
38. Slope:T; y-intercept: —1 39. Slope: —4; y-intercept: 5 . 40. Slope: —%‘, y-intercept: —2 41, Slope: 0; y-intercept: 4
.y ) - y ¥
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J’=%-"“] fiz)=—dx+5 2+ 3y+6=10 2 —8=10
42, 5 s -q=ty 43, 2e_q0=0yy 44. 8. y— 1.5=095(x — 1), ory — 3.4 = 0.95(x — 3) h. y = 0.95x + 055
] i c. $10.05 billion 45. a. m = —44; The number of new AIDS diagnoses decreased
Emma: [;,!E} T “at a rate of 44 each year from 1999 to 2001 b. m = 909; The number of new AIDS
m B o o diagnoses increased at a rate of 909 each year from 2001 to 2003. c. m = 432.5;yes;
T, —2) ' = Answers will vary. 46. 10
FrHHH : S
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. 6. (~oo,00) 69, (~o0,)U(T,00) 70 (—09,4] T (=00, =7)U(=7,3)U(5,00)
e e Imm :r 72. [2,5)U(5, 00) 73, [1,00) 74. (f + g)(x) = 4x— 6;D0jrglaj.n: (—o0,00)ilf —g)x) =2x + 4
REEERRENEC 3x — 1 '
: == Domain: (—o9, 0o); (fg)ix]) = 3x? ~ 16x + 5;Domain: {(—co, 09); E (x) = = - : Domain: (—oe, 5)U(5, c0)
s x = i
SR o 75. (F + g)(x) = 2x* + x; Domain: (—o0, 0o} (f — g)(*) = x + 2: Domain: (—o0, co); (fg)(x) = x* + & —x — 1
T - . f 2+ x+1 :
. Domain: (—00, c3); (i;)(x) = —xz—i-l—;Domam: (=00, —1)U(=1, 1)U(L, c0)

76. (F + g)(x) = Vx + 7 + Vx — 2;Domain: [2, co)i(f — g)x)=Vx+T7—-Vx-— 2: Domain: [2, 00); (fg)(x) = 2 + 5x — 14; Domain:

7T
(2, 00); (—';‘)(Jé] == :/;_—;;Domain: 2,00) 772 (feg)lx)=16x"—8x+4 b (gef)x)=4x*+11 e. (feg)(3) =124

1%

7o (feg)x)=Vx+1 Db {gvf)(x)-:'\/;%-l c(feg)3y=2 7. a.(fbg)(x)=1_2x b. {xlx'.—“-ﬂand;c-.'#
80. o (fog)(x)=VE+2 b (xx=-2 8L flx)= Hogx)y=F+2x—1 82 f(x)= Vx,glx)=7x+4 83 flglx)) =x— 15

b [
o —

; i : 4+ 3
glflx))=x— %;f and g are not inverses of each other. 84. flg(x)) = x;g(f(x)) = x: f and g are inverses of each other. 8s. F7Hx) = 1—4-
' -1 sfp—1 SE-T 1 z _— ) .

8. f7(x) = g oy §7. f~(x) =—==  88. Inverse function exists. 0. Inverse function does not exist.

90, Inverse function exists. 971, Inverse function does not exist.
02,

93. f~Yx)=V1-x 94 f7(x) = (x—1%{x=1 9513 96 2v2 =283 97 (=5,5)
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I Exercises 1—£ use the vertex and Intercepts io skeich the graph
of each quadratic funcrion. Give the equazion Jor the parabola’s
@ds of syrmmeiry. Use the graph 1o determine the Junction’s
domain and range.

=P A
(%) = (x + 47 - 2

(x)=222—4x~¢

LFfx)=—(x51P+4 2

‘--.J,

. fE==x*+2x+3 4

i

In Exercises 5-0, use the function’s equation, and not its graph, o find
a. the mininwom or maximum value and where it occurs,

b. the function’s domain and irs range.

Flx) = =% + 14x — 106

2x? 4+ 12x + 703

— L
e
—

bl
s

Il

o
=
cn
5
=l

.
flx)==-002x"+ x + 1

models the yéarly growth of a young redwood tree, f(x), in
inches, with x inches of rainfall per year. How many inches of
rainfall per year result in maximum tree erowth? What is the
maximum yearly growth? ’

8. Suppose that a quadratic function is used to model the data
shown in the graph using

(number of years after 1960, divorce rate per 1000 population).

T.S. Divorce Rate

Divorce Rate per
1000 Population

1960 1970

1980 1990 2000,
Year 2003

Source: Mational Center for Health Statistics

Determine, without obtaining an actual guadratic function
that models the data, the approximate coordinates of the ver-
tex for the function’s graph. Describe what this means in
Dractical terms,

9. A field bordering 2 straight stream is to be enclosed. The side )

bordering the stream is not to be fenced. If 1000 yards of
fencing material is to be used, what are the dimensions of the
largest rectangular field that can be fenced? What is the max-
mmum area?

10. Among ali pairs of aumbers whose difference is 14, fingd
pair whese product is 25 small as pessible. What is the mini
mum product?

m

In Exercises 11-14, use the Leading Coefficient Test to dérermine
the end behayior of the graph of the given polynomial funcdon.
Ther use this end behavior 1o match the polynomial Junction with
its graph. [The graphs are labeled (a) through (. d).]

L fx)=—-2+ 2242z 12 f(x) = 2% — 6x% + 052

7
13 fx) =2 =52 +4x 14 flx) = -4 + 1

a. y
s
f\ \U/\ } .
b. "
/\/
¢ y
7. 5
\-l‘/-\ I x
§ _

o

/
/
|

15. The polynomial function

F(x) = =087% + 03522 + 81.62x + 7684.94

models the number of thefts, (), in thousands, in the Unit=d
States x years after.1987. Will this function be nseful in

mocelng the number of thefts over an ertended pemiod of
3 T B e e p—r e -




- F(x) = —x* 4 2122+ 100

Use the Leading Cosfficient Test 1o determine the eraph’s
end behavior to the right. What does this mean about what
will eventuzlly happen to the el population?

In Exercises 17-18, find the zeros for each polynomial Junction and
give the mulniplicity of each zero. State whether the graph crosses the
x-axis, or ouches the x-ads end nuorns around, at each zero,

17. F{¥) = =20z — )z + 2Pz + 57

18. f(x) = 2 — 522 — 25x% + 125

19. Show that f(x) = x* — 2x — 1 has a real zero between 1 and 2.

In Exercives 20-23,
a. Use the Leading Coefficient Test to determine the graplt’s
end behavior. .
b. Determine whether the graph has y-axis Symmerry, origin
syrumerry, or neither.
c. Graph the function.

il
2 ._f(x) = d4x — ;3
2. f(r) =26 + 322 — g — 1
23. f(x) = =x* + 2557
24, f(x) = —x% + 627 — 022
25 f(x) = 3z* — 155°

In Exercises 26-27, graph each polynémial Junction,

26. f(x) = 22%(x — 1)%(x + 2)
27. f(x) = ~(x + 4)(x - 1)

B

it

In Exercises 56-37, use mransformations of f (x) ==or

y 1 ; -
J{x) = — to graph each ravional function.
3

3 ;
St ) =g
. 1)

57 h(x)=1__1 +=3

In Exercises 58-65, find the vertical asympzotes, if any, the

' horizontal asymptors, if one exists, and the slant asympiore, if

there is one, of the graph of each rational function. Then graph
the rational function.

2x
58. f(x) =
J('l.} }..'2_9
- 2x — 4
9. o(x) =
§(x) x 43
' x*—3x—4
60.}1“:
(x) X —x—§
+ 4
6L f'{x)=l tx + 3
(x + 2)%
x
62, y =
% z+1
ﬁ3_y=x2+2x—3
¥z 3
—2x3
Sd_f_]_- = —
f(x) 247
2 L
65_ g(l)zi‘rﬂ. 1635:16

2x—13

66. A company is planning to manufacture affordable graphing

calenlators. The fixed monthly cost will be $50,000 and i wil)
cost §25 to produce each calcnlator.

a. Write the cost function, C, of. producing x graphing
calculators.

b. Write the average cost function, C, of producing x graph-
ing calenlators. ; :

¢ Find and interpret C(50), €(100), C(1000), and
C(100,000). '

d. What is the horizontal asymptote for. the graph of this
Tunction and what does it represent?



67. In Palo Altg, Californie, 2 government agency ordered
computerrelated companies to contribute 10 2 monetary pool
to clean up undergronnd water supplies. (The companies had
storec toxic chemicals in lealing undereround containers.)
The rational function

200

s oy
C(z) =2

100 — x

models the cost, C(x), in tens of thousands of dollars, for

TEmOving ¥ percent of the contaminants.

a. Find and interpret C(90) — C(50).

b. What is the equation for the vertical asymptote? What
does this mean in terms of the variableg given by the
function?

Exercises 6669 involve rational Junctions that model the given

stuarions. In each case, find the horizontal asympiole as x — 02
and then describe what this means in practical terms.

150x + 120 . 5
_(]TJ{—_'_l_; the number of bass, Flx), after x
MO T

months in z lake that was stocked with 120 bass

68. f(x) =

72.900
69. Plx) = m? the percentage, P(x), of people in the

United States with x years of education who are unemployed

70. The function p(x) = 1.96x + 3.14 models the number of non-
violent prisoners, p(x), in thousands, in New York State prisons
x years after 1980. The function g(x) = 3.04x + 21.79 models
the total number of prisoners, g(x), in thousands, in New York
State prisons x years after 1980.

2. Write 2 function that models the fraction of nonviolent
prisoners in New York State DSOS x years after 1980,

b. What is the equation of the horizontal asymptote associated
with the function in part (a)? Describe ywhat this means
about the percentage, to the nearest tenth of a percent, of
nonviolent prisoners in New York State prisons over time.

¢ Use your equation in part (b) to explain why, in 1998 New
York State implemented a strategy where more nonviolent
offenders are granted parole and more violent offenders
are denied parole. ' :

Solve the variation problems in Exercises 78-83.

78. '‘An electzic bill varies directly as the ‘amount of electricity
used. The bill for 1400 kilowatts of electricity is $98. What is
the bill for 2200 kilowatts of electricity?

79.

80.

51,

Nonal to the square of the Tme of the f2ll, If skyGivers fali ju,
feet in 3 seconds, how far will they fall in 10 seconds?

The tme it takes to drive 2 cerfain distance is nversajy
proportional to the rate of wavel I if takes 4 hours a¢
miles per hour to drive the distance, how long will it take at

40 miles per hour?

The distancs that a body falis from rast is directly p:égoz_

The loudness of a stereo speaker, measured in decibels
varies inversely as the square of vour distance from the ,
speaker. When vou are 8 feet rom the speaker, the londge
is 28 decibels. What is the londn ess When you are £ feer from

- the speaker?

82.

The tme required io assemble COMPULErs Varies directly g
the number of computers assembled znd mversely s the
number of workers. If 30 computers can be assembled by ¢
workers in 10 hours, how long would it take 5 workers 1
assemble 40 computers?

The volume of a pyramid vazies Jjointly as its height and the
122 0f its base. A, Pyramid with a height of 15 feat and a bage
with an area of 35 square feet has a volume of 175 cubic feer
Find the volume of a pyramid with a height of 20 fast and z

base with an area of 120 square feet.



Chapter 3 Review Exercises
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flr)= —(x+ 1 + 4 S ==t -2 fey=—xt+2x+3 fay =2t -dx—6
axis of symmetry; x = —1 axis of symmetry: x = —4 axis of symmetry:x = 1 axis of symmetry: x = 1

) Do_mairf: {—oa, oo); Range: (—o0,4] Domaim: (—oo, co); Range: [ -2, co) Domain: (—o9, oo); Range: (—os, 4] Domain: (—co, 00); Range: [—8, )
E‘ . :Tl_a.%;mmmis —57Tatx=7 b. Domain: (—oo, co); Range: (—oa, —=57]
6. 4. minimumis685atx=—3 b Domain: (— oo, co); Range: [685,00) 7. 25in. of rainfall per year; 13.5 in. of growth

ce rate of about 5 per 1000 population was in1985. 9. 250 yd by 500 yd; 125,000 sq yard 10. =7 and 7; —49

§. (25, 5); The maxdmum divor
ually there would be 2 negative number of thefts, which is not possible.

11. ¢ 12. b 13. a 14. d 15. No;the graph falls 10 the right, so event
16. The graph falls 1o the right; eventually the elk population will be extinct.

17. x = 1, multiplicity 1,crosses; x = —2, multiplicity 2, touches; x = —35, multiplicity 3, crosses
. 18. x = —5, multiplicity 1, crosses; x = 5, multiplicity 2, touches
19. f(1) is negative and f(2) is positive,so by the Intermediate Value Theorem, f has a real zero between 1 and 2.
20. a. The graph falls to the 21. a. The graph rises to the 22. a. The graph falls to the
Jeft.and rises to the right. left and falls to the right. left and rises to the right.
b. no symmetry ' b. origin symmeny b. no symmetry
c. ¥ c ¥ 4
(] T E [ = 3 STy il
TR e . e
1l 111 _L____ [ EEN I.
l— | _'qi i % ||r\l [l :
H o peat g 7 X mmE/l e -
B N L i j 1 I _..'Ei
Bilmeaammss He e
flry =t~ frt S Six) =4z — £ f{x}=2;3+3r2-—&1:-—]1
23. a. The graph falls to the 24. a. The graph falls to the 25. a. The graph rises to the
left and to the right. left and to the right. left and to the right.
b, y-axis symmeiry b. no symmetry b. no symmetry
£ ¥ c. o _ c. .
TR TR gRzsziE
A RS P
E—f.:kf == el _ e
O RS ] T . S fan|
i i e Teaman ot
) o | | e R | L] T
e o T (B A T [
fl = —x* 4 2507 ' ) = —x* + 6% = 97 Fla) = 3% — 1523
26. ) 27
= oo z 28. 4x* - 5 —
= IJ'_”:’_; —1 S 8. 4x*—Tx+5 r+1
B i e = 5 10
Bh - EH 20. 2t —dx ¥ 1-
E cald i S5x =3
Eana EAamEE Enaa: naaE 30, 22+ 3x—1 3L 32 -4 +7
Tt 13 r T
Joy =2 - D+ D) ) ==t 9 D) 32. 32 + 62 + 10x + 10+ ——— 33, —5697
2 1 {r] = g o 3 ' 3 i B 4 2 1 r % > .
34, 2,=,—3 35 {4, —2£/3) 36. £1,%5 37. 41,2, £4,£8; =5 d@,ig, 4= 38, 2 or () positive solutions;no negative solutions
39. 3 or 1 positive real roots; 2 or 0 negative solutions 40, No sign variations exist for either #(x) or-f(—x), so no real ro0ts exist.
41. a. =1, 42,24 b. 1 positive real zerg; 2 or no negative real zeros c. 1is azero d. {1,-2}
: 1. .1 s v :
42, a. =+ ,i%, é—;—.ig b. 2 or 0 positive real zeros; 1 negatve real zero c. —1lisazero d. {—1, %, %}
e R 5 5 5 . 2 .
43. a. £1,£3; 5, i15.:'12", :%, :':é', :i%. g :‘:%, :% i%, i}i-, -L-'%)-, :tl—ga' b. 3 or 1 positive real solutions; no negative real solutions

MW
[ L
LR !

; 1
¢. =iz azero d.o 9=
: 2



o ss ; ; : -5 — V29 —54+ /30 -
44, a, il,:-é- b. 2 or 0 positive real solutions; 1 negative solution o %is 4 ZETO d. % 3 5 k. 29, 2 J_z '9}
45. a. £1,22,23,26  b. 2 or zero positive real solutions; 2 or zer6 negative real solutions o —2isazero  d. {1 1, 3}I
OO s . 1
46, a, £1,42, iz = b. 1 positive real root; 1 negative real root c ;:s a ZEeTo d. —i—, —%, iva, —f‘\/f}
A 1 Wi ;
47, a. 21 47 £4 J_-E b. 2 ar no positive zeros: 2 or no negative zeros ¢ 215 & zeTo d. {2, =2, %— —1}

Ln
=t

- =L4ig(x) = (x+ 1P x - 4)2

fral

h
oo

58. Vertical asymptote: x = 3and x = —3 59.
horizontal asymptote: y = 0

61. Vertical asymptote: x = —2 62.
horizontal asympiote: y = 1

L
[

EE
i | 2

H'_
u;
G

D+ dr+3

i

64. No vertical asymptote G5,

no horizontal asymptote

slant asymptote; y = —2x

{5} [T 1]
R
T
RN
|V )

I
i A
! : 1 ”I
aHAH
LT R Y|

2
I =
A 241

49. flx) = 2x' + 122° + 202" + 12x + 18

52. 4real zeros, one with mul tiplicity two
. 2 real zeros, one with multiplicity two; 2 nonreal co mplex zeros

57. ¥
T

(]
[ o

Wertical asymptote: x = —3
horizontal asymptote: y = 2

:tr rq? T
i 1
i
1
1
N

-

L ; 1
R

2r=4g
fa ===

£

Vertical asymptote: x = —1
no horizontal asymptote
slant asymptote: y = x — 1

"I"_I;

[T {"
_Lllf
Ao

T

H

T

[

:
=
*+1

e

Vertical asymptote; x = %
no horizontal asymptote

slant asymplote: y = 2x — 5
r4
E ‘j/—’i ;

= T

i

1|

Y amm ang| -

4% = 16 + 16
-3

glx) =

S0 =2, 526 f(x) = (x = D(x + )(x + 2)(2x = 1)

£
53. 3real zeros: 2 nonreal complex zergs

5. 1real zero; 4 nonreal complex zeros

60. Vertical asymptotes: x = 3, =2
horizontal asymptote: y = 1

bd
T = iq
1 i N |
_F_ |t Ll
= A
1 S e
fiHAsT =
1 HH
D=3 -4
hz) ="—5——
e Pz

63. Vertical asymptote: x = 3
no horizontal asymptote
slant asymptote: y = x + 5

s EI
1
1

Hat

x* 4 2r—3
r—=3

i

4

66. a. C(x) = 25% + 50,000
b. ) = 2 +xso,oou

c. C(50) = 1025, when 50 calculators are
manufactured, it costs $1025 to manufacture each
C(100) = 525, when 100 calculators are
manufactured, it costs $525 to manufacture each;
€(1000) = 75, when 1000 calculators are
manufactured, it costs $75 to manufacture each;
C(100,000) = 25.5, when 100,000 caleulators are
manufactured, it costs $25.50 to manufacture
each.

d. y = 25; costs will approach $25.

68.
9.

70.

74.

77.

- a. 1600; The difference in cost of remaving 90% versus 50% of the contaminants is 16 million dollars.

b. x = 100; No amount of money can remove 100% of the contaminants, since C(x) increases without bound as x approaches 100.

¥ = 3000; The number of fish in the pond approaches 3000.
¥ = 0; As the number of years of education increases the percentage rate of unemployment approaches zero.
2 196x + 3.14 : : ; . .
a flx) = m b. y = 0.6;As the years increase, the fraction of nonviolent prisoners approaches 0.6.  ¢. Answers may vary.
1
(—3,5 < T2, (—cq, —-‘i]U(-———,m), 73. (=3,0)U (1, ca);
—d L 2  th B ' i ' ' | g ' e I L 3 1 Y L l 1 : . in
N TN L T T ) L D T T Tl | A T A v T v 4
=5—4-3-3~1 0 1 2 3 4 3 ~5—4-3-2-1 0 1 2 3 4 5 —4-3-2-1 0 1 2 3 4 5 §
(=00, =2) U (8, co); 75 [-1,1)U[2, o0); 76. (—co, 4)U[2—j-,oo);
—~—— i T i
~3-2-1 01 2 3 4 5 6 7 -2-1 0123 45 ¢ ~3-2-1 012 3% 56 7
fromlto2sec 78, $154 79. 1600 ft 80. Shr 1. 112 decibels §2. 16 hr §3. 800 it



Use the graph shown at ihe botiom of the previous Dage o

answer each of the following qussiions, '

2. What was e temperature of the cOliee when it was firgt
taken out of the microwava? ’ '

b. What is a reasonable estimate of the temperature of tha
coifee afier 20 minuias? Use your calculazor ig VETify this
estimate,

¢ What is the Jimis of the temperature 10 which the cofize
will cool? What does this tell you abous the lemperaiurs
ofthe room?

In Exercises 13-15, write each equation in ity equivalent
exponential form.

13. % = 10g4g ?

14. 3 = Jog, x 15. logs 81 =
In Exercises 16-18, write each equation in its equivalent
logarithmic form.
16. 6% = 216 17. b* = 625 18. 137 = g74
In Exercises T 9-29, evaluate each expression withous using a
calculaior. If evaluation is noy Dossible, state the reqson.

19. log, 64 20. logs 21. logs(—9)
22. logye 4 23. logy; 17 24. Jog, 38
25. In &5 26, log,—=— 27. ln<

3 €
28, Topia 29. logs(logs 8
=0 OngUO * 0.’:3{ 083 )

30. Graph f(x) = 2% ang &(x) = log, x in the same rectangular
coordizate system,

31. Graph f(x) = G)Iand g(x) = log) xin the same rectangular
coordinate systern. 3

In Exercises 32-35, the graph of a logarithmic funciion is given,
Select the function Jor each graph jrom the Jollowing options-

f(x) = Iog x, g(x) = log(—x),
A(x) = log(2 = ), r(x) =1 + jog(z - ),

w
L

In Exercises 36-38, begin by &raphing f(x) = log, x. Then use
iransformations of this graph to graph the given function. Whay is
the graph’s x-intercept? What is the vertical asymptore? Use the
graphs to determine each Junction’s domain and range.

N () =logalx=2) 37 h(x) = 1 1105,
38. r(x) = logy(—x)

In Exercises 3940, graph § and g in the same rectangular
coordinate system. Use ransformations of the graph of § 1o
obtain the graph of g. Graph and give eguations of gl asympiotes,

40. 7(x) = In x and g(x) = ~In(2x)

In Exercises 4143, find the domain of each logarithmic Junction,
I =logs(x +5) 4. £(z) = log(s - )

4. f(x) = In(x - 1)2

In Exercises 4446, use inverse properties of logarithmg z0
Simplify each expression.

44. In ¢ 45, (VE 46. 10z 4

47. On the Richter scale, the m.agnitudc, R, of an earthgualke of
I gt s N
Intensity I is given by R = ‘ng" where [ is the Intensity of

0
a barely felt zerg-level earthquake. If the Intensity of an
earthquake ig 10001y, what is ite magnitude on the Richter
scale?

48. Students in g psychology class took a final examination. As
Part of an experiment to see how much of the course content
they remembered Over tme; they took equivalent forms of

* 1he exam in monthly intervals thereafter. The average score,
(1), Tor the g=oup after ¢ months i§ modealed by the function
A1) =76 - 18 log(t + 1), where 0 = ¢ < 12,

a. What was the 2verage score when the exam Was frst
given? ' .



e sy

84 282 - gy , LB

b. What wes the average Score ‘after 2 months? 4 months?
6 months? & months? one veer?

¢ Use the résults from parts (2) and (b) to graph 7. Deseribe
what the shape of the greph indicates in terms of the
material retained by the students.

5 o 40N .
t=lnl —=_
a (A—!\-')-.

49, The formula

describes the time, t.in weeks, that it takes to achieve mastery '

of 2 portion of 2 task. Tn the formula, 4 represents maximum
earning possible, N ie the portion of the learning that is 10 be
achieved, and c is a constant used tomeasure an individual’s

- learning style. A 50-year-old man decides to start runnjng as
2 way 10 maintain good health. He fee]s that the maximum
rate he could ever hope 10 achieve is 12 miles per hour. How
many weeks will 1t take before the man can run 3 miles par
hour if ¢ = 0.06 for this person?

In Exercises 50-33, use properties of logarithms to expand each
logarithmic expression as much as possible Where possible,
evaluate logarithmic expressions without using a calculator

51 10g4 (_\/E_)

50. logg(36x°) %

xye =
2. logz( = ) 53. In \aﬁ
& (=4

In Exercises 54-57, use properties o f logarithms to condense each

logarithmic expression. Write the expression as a single logaritium
whose coefficient is I
35. log3 — 3logx

54. log; 7 + log, 3
56. 3lnx +4Iny 57. flax ~Iny

In Exercises 58-39, use commaon logarithms or namral logarithms
and a calcularor 1o evaluate 1o four decimal places.

58. logg 72,348 59. log, 0.863

In Exercises 60~63, determine whether each equation is true or
Jalse Vihere Dossible, show work to support your conclusion. If
the statement is Jalse, male the necessary change(s) to Droduce a
e staterment,

60. (nx)(ln1) = 0

62. (iog, x)* = 4 log, x S.Inef=xlne

In Exercises 64-72,50ive each exponential equation. Where
Mecessary, express the solution set in terms of nazural logarithms
d use o calculaior 10 obrain a decimal @proximation, correcr io
Mo decimal places, for the soluiion.

125% = 25

66. 9572 = 7= 67. 8% = 12143
68. 9% = 1269 69. €273 — 7 = {23

n Exercises 73-78, solve each logarithmic equation.

v

73. logi(3x - 5) =

76. logs

oy
=
—
|
et
Q
g
L
—
o
=2
L
I
%]

77. In(x + 4) — In(x + 1)=Inx
78. 1084(21' +1) = logy(x - 3) + loga{x + 5)

79. The function P(x) = 1476075 models the average
atmospheric pressure, P(x), in pounds per square inch, at
. an altitude of x miles above sea level The atmospheric
pressure at the peak of Mt. Everest, the world’s highest
ountain, is 4.6 pounds per square inch, How many miles
above sea level, to the nearest tenth of a mile, is the peak

of Mt. Everest?

80. The amount of carbon dioxide in the atmosphere, measured in
Parts per million, has been Increasing as a result of the burning
of oil and coal. The buildup of gases and particles taps heat
and raises the planet’s lemperature, a phenomenon called the
greenhouse effect. Carbon dioxidé accounts for about half of
the warming, The function F(t) = 364(1.005)" projects carbon
dioxide concentration, f (2), in parts per million, 7 years after
2000. Using the projections given by the function, when will the
carbon dioxide concentration be double the preindustrial Jeve]
of 280 parts per million?

81. The function W () = 037 lnx + 0.05 models the average
walking speed, W(x), in feet per second, of residents inacity -
Wwhose population is x thousand. Visitors to New York City
frequently feel they are moving too slowly to keep pace with
New Yorkers’ average walking speed of 3.38 feet per second.
What is the population of New York City? Round to the
nearest thousand. :

82. Use the formula for compound interest with n compoun dings

ST year to solve this problem. How long, to the nearest tenth
of a year, will it take $12,500 to grow to $20,000 at 659
annual interest compounded quarterly?

Use the formula for continuous compounding to solve

Exercises §3-54.

83. How long, to the nearest tenth of a year, will it take $50,000
to tople in value at 7.5% annual interest compounded
contmuous]y?

84. 'What inferest rate, to the neares: Dercent, is reguired for an
investment subject i9 continnons compounding to iriple in 5
years?



Chapter 4 Review Exercises

1
3.

10. :15T % compounded semiannually ~ 11. 7% compounded monthly 12. a. 200° b. 1207 119° c. 70°% The temperature in the room is 70°.
13497 =7 14 4=x 153 =81 16 log216=3 17 log,625=4 1. log; 874 =y 19.3  20. -2
log, x is defined only forx > 0. 22, % 23.1 248 255 26 ~% 27, -2 28.-3  29.0
30. Y ) 3L 3 32, g(x) = log{—x)
s f,! B . fﬁﬁj T 33, r{x) = 1 + log(2 — x)
et 1 34, h(x) = log(2 — x)
S = F m 35. f(x) = log x
=T I[ = i i e Pa gl .
y=x | i (EEE| y=:)‘ = 7t
flr) =27 1"
£3) = logyx hes (_)
§(x) = logypx
36, 4 3. . 38.
S 'T""':ﬁ:',‘l :{ ]
[ T T T 3
f : Jﬁff ,-‘_g{ = u = f
e < ‘_-._; ! x
: T E
FH HHH SEEEENATEAE:
r=132
L flx) =lopax J(x) =lop,x
ft6) =lagyx Alx) = =1 + log,= rx) = logy(—x)

—x

glx) =4
¥4 JEg

i;i:f

glxy =271

asymptote of fry = 0;

asymptote of g2 y = 0

Domain of f = Domain of g = (—og, 02);
Range of f = Range of g = (0, oa)

o ]

e

ra
E
1
-
[
~
b

asymptote of f: y = {;

asymptote of g1 y = 0 :
Domain of f = Domain of g = (—c0, co);
Range of f = Range of ¢ = (0, co)

glx) = logy(xr = 2)

x-intereept: (3, 0)

vertical asymptote: x = 2
Domain: (2, co); Range: (—o9, 03)

—47F 43 4 flx) =4
6. pe
= T il
(N | S|
v Fi il
T i [}
; i
y=-1 B k]
Jlx) =3¢
glx) =3% -1

asymptote of f1y = 0;
asymptote of g: y = —1; ;
Domain of f = Domain of g = (—o2, 09);

Range of f = (0, 0a); Range of g = (—1, 02)

asymptote of f: y = 0;

asymptote of g: y = 0;

Domain of f = Domain of g = (—c0, 00);
Range of f = Range of g = (0, o0)

x-intercept: (2, 0)
vertical asymptote: x = 0
Domain: (0, co); Range: (— oo, og)

j.
LN A T 1|
i L= E
(1 1 [
AR
BT
e
A1
T
(BT T}
fix) =3~
gle) = —3%
asymptote of f: ¥ = 0;
asymptote of g: y = 0;
Domain of f = Domain of g = (—09, );

Range of f = (0, 00); Range of g = (—20,0)

x-i.ut'erccpt: (-1,0)
vertical asymptote: x = (
Domain: {(—oo, 0); Range: (—og, 00)

21. undefined,



B oy 40. P
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T Frer
= e S0 4 s S
FN O O s N S e
o e A
RS NS T
0 T Y T | SN |
T T aey | I B ] !
fixi=lopx fix)=Inx
glx) = =logf{x+3) lx) = ~In (2x)
asymptote of 1 x = 0; asymptote of f x = (;
asymptote of g1 x = =3; asymptote of g1 x = (O
Domain of f = {0, co); Domain of g = (=3, 00); Domain of f = Domain of g = (0, oo);
Range of f = Range of g = (—oo, o0) Range of f = Range of g = (—c0, 00)

4l (=5,00) 42 (—00,3)  43. (—o0,1)U(l,00)  44. 6x 45 Vx 46, 4x* 47,30
d o 1 :
L4276 b, =~67,~63,~=61,~59,=~56  49. about9 weeks  50. 2 + 3logsx 5L 3 loggx— 3

& ' 1 I .3
80 o . | 52. log, x + 2log, y — 6 53, =Inx - 3 54. log, 21 55. log-x—j—
R ARREEE i i 3 :
u = : 56. In{>*y*) 57 Jn% 58. 62448  59. —0.1063
i : -
& _L_' I—:ﬁ .-.-l__ 40
EEix J'.r(lﬂl I“I';' T,lfJ‘"EI[{JfI I)Z" . 60. true  G1. false;log(x + 9) — log(x + 1) = log i
HEE ,
12 1 ; = 4 " = |2
Time {months) - 62. false; 4 log, x = log; X 63. true 64. {2} 65 { 3}
4 In 12,143 ¥ 12—]11130} i ' {lu37500"21115}
= L = L 4= s R T I TR || i i et SAPR, [ '
{ 5} { 8 } 4.52 68 {5].{1141}, 0.99 69 { 5 ki
%. 55 rm 80. appronmatcly 2086  81. approximately 8103 thousand or 8,103,000 82. 73yr  83. 146yr 84. about 22%

85. a. 0.045 b. 55.1 million c 2012 86. 325days  87. a. 200 people  b. about 45,411 people c. 500,000 people

88.a ¢ 89. a. ¥ 90. y = 73eM 28k, 5 = 73,0950x
= g £ 3.6 [ T -(2015,3.3) = {in 0.43)z, ,, —0.844
= Ly 5":’ e i 1 L o1z, 2.5 91.. y = 6.5¢ 1Y =6.5¢e
Eun 28 mEnssEman £ 2 Mo (2010, 1.5) '
spp ‘ 5§ 1 T (2008, 1)
= 2 = 12 —]
£35S 16 Z 06 FELER - (2003, 03)

Z2 g g s T E NN
N -+ E 8 g z-°
= F 1980 1990 2000 2010 x ~ = S a5
B Fear Year

b, exponential function b. exponential function
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Exercises 1-5, solve by the method of your choice. Idenzfy

cerns with no sohuion and systems with infinirely many
solutions using set notation 10 express their solution e,

g =dx 41 2. x4+ dy=14

3x+2y =13 2% — y=1

Sx+3y=1 4. 2y —6x=17 )

33,'"4}13_6 By — JJ:Q

4y — 8y =16

3x— 6y =12

4 company is-planning o manuiacture COmpuIer desks. Taﬂ

- —-.a--—H cost will be $60.000 and it will cost $200 to prod

LlA

ch desic, Each desk will be sold for 450,

Sl

4. Trite the cost function, C, of producing x desks.

h. Wote the revenue fupctdon, R, from the sale of x desks.
¢ Determine the break-ever point. Deccribe what this means.

The ber graph shows the five countries with the longest
D”ﬁl thy life expectancy at pirth. Combined, people in Japan

4 Switzerland can expect to spend I 146.4 years in good
h ﬂlt‘n The difference betwesn healthy Tife expectancy
between these two countries is 0.8 years. Find the healthy life
expectancy at birth m Japan and Smuerlmd

Countries with the Longest
Healthy Life Expectancy

in Good Health

Average Number of Years

pet _"EH.\;-\.

Source: World Fealth Organization

. The perimeter r of a rectangular table top is 34 feet. The differ-
ence between 4 times the length and 3 tirnes the width is 33
feet. Find the dimensions.

lan costs $360 and includes 3 days at a hotel 2nd a rental car

2 days The second plan costs $500 and includes 4 days at
2 nmel and a rental car for 3 days. The daily charge for the
hotel is the same under each plan, as is the daily charge for

the car. Find the cost per day for the hotel and for the car.

9. A wavel agent offers two package vacation plans. The frst '
i)

10. The calome-nutrient information for an apple and an avo*ado

it given in the table. How many of each should be eaten to get
sxactly 1000 calories and 100 grams o1 f carbohydraies?

ﬁ ' P - One Apple | One Avocado
i Calozies 100 330
! Carbohydretes (grams) | 24 . 4 |

Soive cach sysiem in E '
¢ each systern iz Exercises 1712,

—_= 0 TR AR o

14. The bar graph shows that the U.S. divorce rate increaseq
I . b 1 ' - T ~ioase
Tom 1970 to 1985 and then dscreasad irom 1985 10 2003 )

T.5. Divorce Rates: Number
of Divorces per 1000 People

RS

Source: 115, Censue Bursan

a. Write the data for 1970, 1985, and 2003 as orderad oairs
(%, ), where x is the number of years after 1570 and y is
that year’s divorce rate. o

b. The three data points in part ( can be modeled by the
quadratic fonction y = ax* + bx + c. Wxite a svsnsvmhohf
linear equations in three varabias that can be nsed o find
values for g, b, and c. It is not necessary to solve the sysiem.

15. The bar graph shows the top five purebred dogs in the
United States in 2004 compared with how many thers were
decade eatlier. ‘

Popular Pooches in the 1U.S.

100 it ... : :_u:r: Terrier

Number of Registrations ({housands)

94 04

Year

04

Seurce: American Eenme] Club

Tn 2004, for the 15th yesT in 2 TOW, e Labrador remiever was
the most popular pur rebred dog. The number of Labs exceedead
the pumber of Goldﬂn rermievers and Germean shepherds

ed by 48 thousand. meﬂ*mo** the pumber of Labs

combi
=5 the number oI

was O thousand morfe than thrae
re were 246 thousznd TegisTations

erman shepherds. If the
cﬂld Gm Tas

for Labrador remievers, Golden TeTievers,

shepherds, how many regisiratons, in thousands, were thers

for ‘each of these breeds?



Uy

4n Exercises 3043, evaph each inequafiry,

60. A paper manuiactuzing COMPANY CORVETES Wood Pulp ¢

39. Bp - Apim 10 4 y=—x23 ; 3 i - 4
. 3, 2 WIting paper and newsprint. The PTOHt On 2 ypi gy
' writing paper is $500 and the profit On 2 Dnit of pagpe .
Al 2 42, y =3 STeS Be] P : WSDring
4 15 §350.
43. X+ 32> 4 4. y=<xt-q 2. Let x represent the number of units of Writing paper i

duced daily. Let y represer: the number of ity o
newsprint produced daily. Write the objective Tonerig,
that models total daily Dproft.

In Exercises 46-55, graph the solution ser of each system of b- The manufacturer is bound 0y the tollowing oS ain g
inegualities or indicate that the system has no solurion. " Equipment in the factory allows for making at Tmogt

200 units of paper.(writine paper and DEWSDTING) i, 4
46. 3xr+2v =4 47. 8x — yp=4 day. =S N Jina
Zx+ y=6 etk Ry * Regular customers Tequire at least 10 umits of Wiiting
paper and at least 80 units of newsprint daily.
48. y < x B.x+y=6 Write a system of inequalities thar models these coDstrainis
=2 y=2x -3 - ; Chiuae .
Y ¢. Graph the inequalities in part (b). Use only the first Quad-
rant, because x and y must both be positive. (Suggeszion-
50. 0=sx=3 3l 2x+ y< 4 Let each unit along the x- and y-axes represent 20.)
>2
4 Eaty2 6 d. Evaluate the objective function at each of the three yer.
' tices of the graphed Tegion.
52. X+ 32 =16 38 2+=<9 _
. . 2 ey r2 e e. Complete the missing portions of this statement The
o 1 ') =X i ' - - EEE
) B =Feard company will make the greatest profit by producing
. units of writing paper and units of newsprint each
4. y > 12 3.y=0 day. The maximum daily profit is $__ .
x+y<8b. 31*:"2}-'24 ’ )
; 6 x— y=3 61. A manufacturer of lightweight tents  makes two models
S - ; whose specifications are given in the following table:
56. Find Lhﬁ-vflu& oI the objective Tunction z = .2x-+ 9y at each ; Cutiing Time Assembly Time
comner of the graphed Tegion snown., What is the maximum per Tent per Tent
value of the objective function? What i the minimum value Model A 0'9 T 0.8 hott

of the objective function?

L Model B 1.8 hours 1.2 hours

On a monthly basis, the manufacturer has 1o more than 864
hours of labor available in the cutting department and at
most 672 hours i the assembly division. The profits come io
$25 per tent for model A and-$40 per tent for model B. How
many of each should be manufactured monthly to maximize
the profit?

'n Exercises 57-59, graph the region determined by the
-onstraints. Then find the maximum valye of the given
hjective funciion, subject to the constraints

7. Objective Punction z=82x#+3y
Constraints x=0,y=0
x+ y=3§
3x+2y=6
. Objective Function Z=x+4y
Constaints I=x=50=<y=7
x+y=3
. Objective Function Z= 5S¢+ 6y
Constraints x=0,y=(



Chapter 5 Review Exercises -

LAL3)} 2 {23} 3 {2.-3)} 4@
c. (240,108,000): This means the company will breal
8 12ftbysft 9. $80 per day for the

5 {ny)Br-6y=12} 6 a Clx)=460000+200x R(x) = 450x
even if it produces and sells 240 desks. 7. Japan: 73.6 yr; Switzerland: 72.8 yr
Toom, 360 per dav for the car 10. 5 apples and 2 avoridgs 1. {(0,1,2)) 12 {(2,1,

B.y=32-4x+5 14 a (0,3.5), (15, 5.0),(33,38) b.c= 35,225 +15h + ¢ = 5.0:108% + 33p + ¢ =38
15. Labrador retrievers: 147; 'Golden retrievers: 33; German shepherds: 46 16 ﬁ + ;_?f_:?)- 17. = E 7 + = _:: 3
2 3 1 2 5 4 4 2 6 =623 3
T = 19. - 20, + - 2L =" 22,
52 x+2 x-—1 x=2 (x-—2) =1 x-2 (x-2) S(x=2)  5(xF+1) x—3
45 X dx 4xr+1 2x~2

= g m 24, m + m 25. {(q, 3), (1, o)} 26. .{fﬂ, 1), (-3, 4)} 27. {(a, -1}, (-1, 1)}
28. {(3, V&), (3, —VE), (=3.V8), (=3,-VB)}  29. {(2,2) (-2, -2))

006,02} 3 {(-3,-1),01,3) = {(i

15, {% _%) (o, 1;} 3.4 =30 (-2,-3),3,2),(-3,2)) 35 {3:1),(3,~1),(=3,1), (-3, -1)}
* = 46 and =28orx = 50and y = 20

EEE
Bl
Tt

It 2y =6
x+y=6

51. no solution

4 yl=16
Ty

il ?); %; (1, 0): 2; maximum value: 10; minimum value; 2

57. 58.

(3,0 (5,0

=0, y=0

Isr<=s
I+y=4§ b=sy=<7
Ir+2y=4 rty=3

Maximum is 24 at x = 0, y = g, Maximumis 33 atx = 5, y = 7,
60. a. z = 500x + 350y

b. X+ y=200;z=10; y = 80

{10, 190) d. (10, 80): 33,000 (10, 190): 71,500 (120, 80): 88,000
i e. 120; 80; 88,000 .
]
(120, 80
(10, 50) )
x4y =200
2r4dpz=6 =10,y =80

Maximum 5 44 atx = y=4,
- 480 of mode] A and 240 of modal B

—1)}

36. 8mand 5m 37. (1, 6),



In Exercises 1-6, write the first four terms of each sequence whose

general term s grven.

n+2
1. a,=Tn—-4 2. r_z,,'—'(-l)nn_l,_l
X 1 4a_(*1)"+1
. L= R T n
=) 2
5 a1'=9a31dan=,, forn=2

2lp—1
6. ﬂ,l = 4a_ﬂdan - 25."_1 + 3{01‘}1 = 2
401

7. Evaluate: m ;

In Exercises 89, find each indicated sum.

5 4 .
8 T @F-3) 8. > (—1)FH
=1 i=0
In Exercises 10-11, express each sum using summation notation.

Use i for the index of swmmation.

10142:3048 nergefr o +1®
3 4 5 17

In Exercises 1215, write the first six ferms of each arithmetic

sequence.

12, m="74d=4 13. a3 = —4,d=—3

4. oy =2,d=—35 15. apyy = n + 501 = 2

In Exercises 16-18, find the indicated term of the arithmetic
sequence with first term, &1, and common difference, d.

16. Find agwhen a; = 5,d = 3-

17. Find aj, when a; = =8, d =—2

18. Find a,, when a; = 14, d=-4

In Exercises 19-21, write a formula for the general term (the nth

term) of each arithmetic SequUENCE. Do not use a recursion
formuda. Then use the formula for a, 10 find ayy, the 20th term of

the sequence.

19. —7,-3,1,5,... 20, gy = 200,d = —20

21, @y = @pg — 50173

2. Tind the sum of the first 22 terms of the arithmetic sequence:
5,12,19,26,....

3. Find the sum of the first 15 terms of the arithmetic sequence:
—6,-3,0,3,.... ,

94, Find3 + 6 + 9 + --- + 300, the sum of the first 100 positive
multiples of 3. .

In Exercises 25-27, use the formula for the sum of the firstn
terms of an arithmetic sequence 10 find the indicated sum.

16 25

25. > (3i +2) 26. 21 (—2i +6)
=1 i
0

27. __‘2(—57:)

Il
=

28. The graph shows the percentage of in-home dinners in the
United States having various items as a side dish from 1993
through 2004.

Percentage of U.S. In-Home Dinners
Having Various Items as a Side Dish

Percentage with Item as a Side Dish

i j

] i
2000 2002 2004

i i
1994 1996 1998
Year

Source: The NPD Group

In 1993,31.5% of home dinners had vegetables as a side dish. |
On average, this decreased by approximately 0.54% per year
since then.

a, Write a formula for the nth term of the arithmetic
sequence that describes the percentage of dinmers that
included vegetables n years after 1992.

b. Use the model to predict the percentage of dinners that
will include vegetables by the year 2010.

c. Repeat parts (a) and (b) for the change in another one of
the items from 1993 to 2004.

9. A company offers a starting salary of $31,500 with raises of

$2300 per year. Find the total salary over a ten-year period.

30. A theater has 25 seats in the first row and 35 rows in all. Each

successive row contains one additional seat. How many seats
are in the theater? ’

In Exercises 31-34, write the first five terms of each geometric
Sequence. P

3 [t

b3l

3 gy =8 r==2 32. a0 =35,1r=

3.4, =167 = -—% 3. @y —-San_i,all= =1
In Exercises 35-37, use the formula for the general term (the nth

term) of a geometric sequence to find the indicated term of each
sequence.

35. Find a; when gy = 2,7 = 3.

36. Find ag when a; = 16,7 = %

37. Find as when a; = —3,r = 2.

In Exercises 38—40, write a formula for the general term (the nih
term) of each geometric sequence. Then use the formula for a, 10
find ag, the eighth term of the sequence.

38. 1,2,4,8,... 39. 100,10, 1,5, ..
40. 12,—4,%,-%,. ..

41. Find the sum of the first 15 terms of the geometric sequence:
5,—15.45, =135 -



In Exercises 4343, use the formula for the sum of the first n
terms of a geometric sequence to find the indicated sum.
5 7

46 9-.-371+—,1;-.~ 47. 2 — +-l———1-{
3 2 4
48 —6—:4—--—-E—-
3 2

In Exercises 50-51, express each repeating decimal as a Fraction in-

lowest terms.
50. 0.8 51. 047

Lh

2. Projections for the U.S. population, ages 85 and older Eﬁ-
shown in the following table.

| Vear | 2000 ; 2010 | 2020 | 2030 | 2040 | 5057

| Projected Population | | —r—— =0

| i ! -  sge :
in millions | 2 | > i| &3 | e | 162 &

Actual 2000 pupu_i;:ﬁnn_
Source: U.S. Census Bureay

2. Show that the US population, ages 85 and older, is
projected to increase geometrically.

b. Wﬂtcl the general term of the geometric sequence
describing the U.S. population ages 85 and older, in mil-
lions, » decades after 2000.

¢ Use the model in part (b) to project the US. Population
ages 85 and older, in 2080, '

o]

53. A job pays $32,000 for the first year with an annual increase
of 6% per year beginning in the second year. What is the
salary in the sixth year? What is the total salary paid over this
six-year period? Round answers to the nearest dollar. '

54. You decide to deposit $200 at the end of each month mnto an
account paying 10% interest compounded monthly to save
for your child’s education. How much will you save over 18
years?

55. A factory in an isolated town has an annual payroll of .
$4 million. It is estimated that 70% of this money is spent
within the town, that people in the town receiving this
money will again spend 70% of what they receive in the
town, and so on. What is the total of all this spending in
the town each year?

In Exercises 01—62, evaluate the given binomial coefficient.
Ly 90

61. J 62. ( )

‘ ( 8 2

In Exercises 63-66, use the Binomial Theorem to expand each

binamial and express the result in simplified form.

6. Bx+ 1) 64. (x* = 1)*
(x + 20)° 66. (x — 2)°

7y
04

= orcises 67-68, write the first three teyms i each binomial
s ng the result in simp lified jorm.

68. (x —3)°

In ‘
pYpansion, expresst
i} 8
S TR
&1 (2 +3)
-+ indicated in each expansion.

- Exercises 6970, find the 1e1 il
i 70. (2 — 3)% fifth term

6. (x + 2); fourth term

In Exercises 71-74, evaluate each expression.
7L oF5 . 72. oFs
73. §Cs 74. 153Gy

In Exercises 73-81, solve by the method of your choice.

75. A popular brand of pen comes in red, green, blue, or black

* ink. The writing tip can be chosen from extra bold, bold,
regular, fine, or micro. How many different choices of pens
do you have with this brand? '

76. A stock can go up, go down, or stay unchanged. How many
possibilities are there if you own five stocks?

77. A club with 15 members is to choose four officers—president,,
vice-president, secretary, and treasurer. In how many ways
can these offices be filled?

78. How many different ways can a director select 4 actors from
a group of 20 actors to attend a workshop on performing in
rock musicals?

79. From the 20 CDs that you've bought during the past year,
you plan to take 3 with you on vacation. How many diiferent
sets of three CDs can you take?

80. How many different \;va}’s can a director select from 20 male
actors and cast the roles of Mark, Roger, Angel, and Colling
in the musical Rent?

§1. In how many ways can five airplanes line up for departure on
a runway?

The table shows differences in political ideology, by education, for
a random sample of U.S. voters. (The ratios for each group’s

ideologies are sourced from voting patterns in the 2000 U.S elec-
tion. The frequencies shown are hypothetical.) Use the data to solve
Exercises 82-87. Express probabilities as simplified fracrions

Liberal | Moderate | Conservative
High School only 7 35 13
| College 10 15 20

Find the probability that a randomly selected person from this
group

82. is liberal.

83. 1s not conservative.

84. is moderate or conservative.

85. is conservative or attended college.



i6. Among people with a conservative ideology, find the proba-
bility of selecting a person who attended high school only.

i7. Among people who attended college, find the probability of
selecting a person with a liberal ideclogy.

n Exercises 8889, a die is rolled. Find the probability of

i8. getting a number less than 3.

9. getting a number less than 3 or greater than 4.

n Exercises 90-91, you are dealt one card from a 52-card deck.
“ind the probability of

0. getting an ace or a king.

1. setting a queen or a red card.

n Exercises 92-94, it is equally probable that the pointer on the
pinner shown will land on any one of the six regions, numbered

through 6, and colored as shown. If the poinier lands on a
orderline, spin again. Find the probabilitv of

2. not stopping on yellow.

3. stopping on red or a number greater than 3.

4. stopping on green on the first spin and stopping on a number
less than 4 on the second spin.

Red

5. A lottery game is set up so that each player chooses five dif-
ferent numbers from 1 to 20. If the five numbers match the
five numbers drawn in the lottery, the player wins (or shares)
the top cash prize. What is the probability of winning the
prize
a. with one lottery ticket?

h. with 100 different lottery tickets?

. What is the probability of a family having five boys born in a
row?

- The probability of a flood in any given year in a region prone
to floods is 0.2.
a. What is the probability of a flood two years in a row?

h. What is the probability of a flood for three consecutive

vears?

¢. What is the probability of no flooding for four consecu-
tive years?



Chapter § Review Exercises

- 4 = 2 ) i 1 £
1l oa=3a=10ha=174a =24 2. a1=—§;a3=3;33= i;ag—g 3. a]=1;a3=1;a3=5;a¢_:%
§ o =gy = e wdop oo L S o =%a=in=%a=s 6 oa=4a=1La=25=5 16 § 95
1= 5 d.JS, & o= onia =, = =40 : .
. 15 10 . i a
9. =20 10 F‘l 5 S ifor 2(:‘+ 3 127,11,15,19,23,27 15, —4, -9, —14. 19, —24,-29 14, % 1% o,—;—,—1

15. —2,3,8,13,18,25  16. 2,=20 1T ay=-30 18 a,=-38 19, a,=dn—=1Liap=69  20. a, = 220 — 20r; azy = —180
2la, =8 —Smay =92  22.1727 23.225 24.15150 25 440  26. —300  27. —2325
28. a. @, = 32.04 — 0.54n b. 22.32% ¢ potatoes:a, = 1927 — O’P?n 14.41%; salads: @, = 13.99 — 0.29r;8.77%; bread: a, = 10.06 — 0.26x:

538%  29. 5418500  30. 1470seats 31 3,6,12,24.48 32, %% % ilg }2 33.16,-8,4,~2,1 34, —1,5, —25,125, —625
35.0,=1458  36.4=> Fa=-8 Boa=2Ya=18 394 =100 L (i T—
9 A 110 100,000
1y 4 12 . 341 27 4 18
=12 —= = —— 41. 36.1 42, 3195 et 5. = 47, = i
40. a 1( 3) = s 1. 17,936,135 : 43. 19530  44. —258 45 i .46 5 S
™ Ty 59 83 11.6 16.2 22.7
49. 2 = s o D2 A ST mlAtm a4l g e g g 28l =42(1.4)" 62.0 mil
9. 20 30 3 51 % 52. a e 1%15_9 ' 33 14,11’ 1 162 14 b. a, (1.4) c. 62.0 million
53. $42,823;5223,210 54, $120,113 55 $92million
&
1)1 + - Skl + Sk
56. 535 =2 )“2 1J;sk:5+10+15+ +5fc=:'—fz—1—);5;.__l:s+10+15+ 5k +1) = 3 71) s} =St
can be obtained by adding 5(k + 1) to both sides of S,..
4‘_‘1 _ Fin k..]_qk_'l 2 ¥ A i ;;_4k+1_1_ . - k
57. 8501 ~—3——Sk + 4+ 45 e L gl o 3 Sl T4+ 4+ g =~ S+ can be obtained by adding 4

1o both sides of $,.
58. 5:2=201)%8:2+6+ 10+ - + (4k — 2) =282 +6+104 - + (4k +2) = 22 + 4k + 2; §..; can be obtained by
adding 4k + 2 to both sides of 5.

= D[2(1) + 7] : 4 ; +
59.&1-3:1(1 l)lﬁ‘} _7;3,::1-3+2-4-3-5+~--Lk(;LLZ) et DEEHT).

6 ;
+ +2)(2k +
(et Ltk 62)( 2t al, ; Sp+qcan be obtamca by adding (k + 1)(k + 3) to both sides of S,.

(0 AP ;...'lS afactor of 6; 5i: 2 is a factor of &% + 5k; §,.. ;: 215 a factor of i + 7k + 6; 5,_, can be obtained from Sy by rewridng i + Tk + 6
as (1% + 5k) + 2(k + J)

Spepl 3+2-4+3-5+ - +(k+1)(k+3)=

61. 165  62. 4005  63. +12x% + 6x + 64 X' — 435+ 6x* — 4P+ 1 65 5+ 10x*y + 40277 + 80x%y° + 80xy* + 324
66. 2% — 1237 + 602 — 16025 + 24057 — 192x' + 64 G7. 20 + 24510 £ 299,22 & ... 68. 2 - 272 + 32457 — - @9, 80x?
70. 4860 1. 336 72, 15,120 73. 56 74. 78 75. 20 choices 76. 243 possibilites T7. 32,760 ways 78. 4843 wavs
7. 11d0sets 80 116280 ways L 120ways 82 - g3 0L gg BB g 29 L 13 o2 o2 s0. 2
, q g " g : T U] 109 50 33 ) 3 3
90 = 9L 122 932 gl g5, i< . 2. 004 b0
= = ; - § S Tsw “ags %3 000 b0 c 04096



