Precalculus Functions and Graphs 13th Edition Swokowski Solutions M anual
Full Download: https://alibabadownl oad.com/product/precal cul us-functions-and-graphs- 13th-editi on-swokowski-sol utions-manual

Precalculus Functions and Graphs

THIRTEENTH EDITION

Jeffery A. Cole

Prepared by
Jeffery A. Cole

/'¢ CENGAGE

Australia  Brazil « Mexico e Singapore ¢ United Kingdom e United States

This sample only, Download all chaptersat: AlibabaDownload.com



https://alibabadownload.com/product/precalculus-functions-and-graphs-13th-edition-swokowski-solutions-manual/

- 2 CENGAGE

© 2019 Cengage Learning ISBN: 978-1-337-55235-6

WCN: 01-100-101
Cengage Learning

ALL RIGHTS RESERVED. No part of this work covered by the 20 Channel Center Street
copyright herein may be reproduced, transmitted, stored, or Boston, MA 02210

used in any form or by any means graphic, electronic, or USA

mechanical, including but not limited to photocopying,
recording, scanning, digitizing, taping, Web distribution,
information networks, or information storage and retrieval
systems, except as permitted under Section 107 or 108 of the
1976 United States Copyright Act, without the prior written
permission of the publisher.

Cengage Learning is a leading provider of customized
learning solutions with office locations around the globe,
including Singapore, the United Kingdom, Australia,
Mexico, Brazil, and Japan. Locate your local office at:
www.cengage.com/global.

Cengage Learning products are represented in
Canada by Nelson Education, Ltd.

For product information and technology assistance, contact us at

Cengage Learning Customer & Sales Support, To learn more about Cengage Learning Solutions,
1-800-354-9706. visit www.cengage.com.
For permission to use material from this text or product, submit Purchase any of our products at your local college store or
all requests online at www.cengage.com/permissions at our preferred online store www.cengagebrain.com.

Further permissions questions can be emailed to
permissionrequest@cengage.com.




Preface

This manual contains solutions/answers to all exercises in the text Precalculus:
Functions and Graphs, Thirteenth Edition, by Earl W. Swokowski and Jeffery A. Cole. A
Student’s Solutions Manual is also available; it contains solutions for the odd-numbered exercises
in each section and for the Discussion Exercises, as well as solutions for all the exercises in the

Review Sections and for the Chapter Tests.

For most problems, a reasonably detailed solution is included. It is my hope that by
merely browsing through the solutions, professors will save time in determining appropriate

assignments for their particular class.

I appreciate feedback concerning errors, solution correctness or style, and manual style—
comments from professors using previous editions have greatly strengthened the ancillary package

as well as the text. Any comments may be sent directly to me at jeff-cole@comcast.net.

I would like to thank: Marv Riedesel and Mary Johnson for accuracy checking of the
new exercises; Andrew Bulman-Fleming, for manuscript preparation; Brian Morris and the late
George Morris, of Scientific Illustrators, for creating the mathematically precise art package; and
Laura Gallus, of Cengage Learning, for checking the manuscript. I dedicate this manual to Carly,

Eli, and Mason, my grandchildren.

Jeffery A. Cole
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To the Instructor

In the chapter review sections, the solutions are abbreviated since more detailed solutions
were given in chapter sections. In easier groups of exercises, representative solutions are shown.

When appropriate, only the answer is listed.

All figures have been plotted using computer software, offering a high degree of
precision. The calculator graphs are from various TI screens. When possible, we tried to make

each piece of art with the same scale to show a realistic and consistent graph.

This manual was prepared using EXIP: The Scientific Word Processor.
The following notations are used in the manual.

Note: Notes to the instructor/student pertaining to hints on instruction or conventions to follow.

{} { comments to the reader are in braces }

LS { Left Side of an equation }
RS { Right Side of an equation }

= { implies, next equation, logically follows }

& {if and only if, is equivalent to }

° { bullet, used to separate problem statement from solution or explanation }
* { used to identify the answer to the problem }
§ { section references }

v { Example: V2 means “for all 2 }
R — {a} { The set of all real numbers except a. }
{ therefore }

QI-QIV { quadrants I, II, III, IV }
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Chapter 1: Fundamental Concepts of Algebra

1.1 Exercises

(a) Since = and y have opposite signs, the product xy is negative.
(b) Since 22 > 0 and y > 0, the product 2>y is positive.
(c) Since z < 0 {x is negative} and y > 0 {y is positive}, the quotient z is negative.
Y

Thus, — + x is the sum of two negatives, which is negative.
Y

(d) Sincey >0andz <0,y —x > 0.

[2] (a) Since z and y have opposite signs, the quotient — is negative.
Y

(b) Since x < 0 and y? > 0, the product 2 is negative.

(c) Sincex—y<0andxy<0,xx—_yy > 0. (d) Sincey >0andy —z >0, y(y —x) > 0.

[3] (a) Since —7 is to the left of —4 on a coordinate line, —7[< | —4.
(b) Using a calculator, we see that T ~ 1.57. Hence, 5[> ] 1.5.
(c) v/225[=]15 Note: /225 +# +15

[4] (a) Since —3 is to the right of —6 on a coordinate line, —3[> ] —6.
(b) Using a calculator, we see that 7 ~ 0.79. Hence, 5[ <]0.8.
(c) v/289[=]17 Note: /289 # +17

[5] (a) Since - =0.09 = 0.0909..., % [>10.09. (b) Since = 0.6 = 0.6666..., 5[ > ] 0.666.
(c) Since 2 = 3.142857 and 7 ~ 3.141593, Z[> ] 7.

[6] (a) Since 1 =0.142857, 1[<]0.143. (b) Since 2 = 0.83 =0.8333..., 2[>]0.833.
(c) Since /2~ 1.414, /2[>]1.4.

(a) “x is negative” is equivalent to x < 0. We symbolize this by writing “x is negative < x < 0.”
(b) yis nonnegative < y >0 (c) gislessthanorequaltonm < ¢g<m
(d) disbetweendand?2 & 2<d<4 (e) tisnotlessthanb < t>5
(f) The negative of z is not greater than3 < —z <3

p

1
(g) The quotient of p and ¢ is at most 7 < . <7 (h) The reciprocal of w is atleast 9 < - 9

(i) The absolute value of x is greater than 7 < |x| > 7

Note: An informal definition of absolute value that may be helpful is

itself if itself is positive or zero

[something| = { —(itself ) if itself is negative

© 2019 Cengage Learning. All Rights Reserved. 1
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2 1.1 EXERCISES

(a) bispositive < b>0 (b) sisnonpositive < s<0
(c) wis greater than or equalto —4 < w > —4
(d) cisbetween and 3 & : <c<g (e) pisnot greater than —2 < p < —2

(f) The negative of m is not less than —2 < —m > —2

(9) The quotientof r and sisatleast <« £ 1 (h) The reciprocal of f is at most 14 < % <14
(i) The absolute value of z is less than 4 < |z| < 4
9] (a) |-3—4|=|-7 = —(=7) {since =7 < 0} =7
(b) |-5|— 2| = —(-5)—2=5-2=3 (€ 7|+ -4 =T+ [-(-4)]=7+4=11
(@) |~11+1]| =|-10] = —(~10) {since =10 < 0} = 10
(b) [6] = [-3[=6—[-(-3)]=6-3=3 (€) 8] +[-9[=8+[-(-9)]=8+9=17
@) (=5)[3—6[=(=5)|-3] = (=H)[-(=3)] = (-5)(3) = —15
(b) [-6]/(=2) = —(=6)/(-2) =6/(-2) = -3 € [-7[+[4]=—(-T)+4=T7T+4=11
@ ([6—-7=@)-1]=D)[-(-1)]=(4)(@1) =4
(b) 5/[-2] =5/[-(-2)] =5/2 € -1+ [-9==(-1)+[-(-9)]=1+9=10
(a) Since (4 — 7) is positive, |4 — 7| = 4 — .
(b) Since (7 — 4) is negative, |7 — 4] = —(7 —4) = 4 — .
(c) Since (\/5— 1 5) is negative, [v/2 — 1.5‘ - ,(\/5 - 1.5) —15-/2.
(a) Since (\/5 ~1 7) is positive, | /3 — 1. 7‘ V31T,
(b) Since (1 7~ \/3) is negative, f‘ —(1.7 . \/5) — /3171,
© [s-sl=l5-%l=l-%l=-(%) =%
(@) d(A,B)=|7—3|= 4 =4 (b) d(B,C) =|-5—17|=|-12| = 12
(c) d(C,B) =d(B,C) =12 (d) d(A,C)=|-5-3|=|-8/=8
(@) d(A,B)=|-2—(-6)[ =4[ =4 (b) d(B,C) =[4—(-2)|=[6]=6
(c) d(C,B) =d(B,C) = (d) d(A,C) = |4 —(—6)| = 10| =10
(@) d(A,B) =1 —(-9)|=[10[=10 (b) d(B,C)=[10-1[=[9] =9
(c) d(C,B)=d(B,C) =9 (d) d(A,C) =10 —(=9)| = [19] = 19
(18] (a) d(A,B) = |-4 -8 =[-12| = 12 (b) d(B,C) =|-1—-(-4)|=[3]=3
(c) d(C,B) =d(B,C) = (d) d(A,C)=|-1-8/=|-9=9
Note: Because |a| = |—al, the answers to Exercises 19-24 could have a different form. For example, |—3 — x| > 8 is

equivalent to |z 4 3| > 8.

A=xzand B="7,s0d(A, B) =|7—z|. Thus, “d(A, B) is less than 2” can be written as |7 — x| < 2.

© 2019 Cengage Learning. All Rights Reserved.
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1.1 EXERCISES 3
d(A,B) = ‘—\/5—1:‘ = ‘f\/ifm‘ > 1
21]d(A,B)=|-3—2| = [-3—2[>8 22]d(A,B)=]4—x| = |4—2|<5
23] d(A,B) = |z —4] = |z—4]<3 24] d(A,B) = |z — (-2)| =z +2| = |z+2[>4
Note: In Exercises 25-32, you may want to substitute a permissible value for the variable to first test if the expression

inside the absolute value symbol is positive or negative.

[25] Pick an arbitrary value for z that is less than —3, say —5.
Since 3 + (—5) = —2 is negative, we conclude that if z < —3, then 3 + z is negative.
Hence, |3 +z| = -3+ z) = —z — 3.

[26]Ifz > 5,then5 — 2z < 0,and |5 — 2| = —(5 — ) = = — 5.
[27]Ifz < 2,then2 — 2z > 0,and |2 — 2| =2 — z.

(28] Ifz > —7,then 74+ 2 > 0,and |7 + 2| = 7 + .

[29]Ifa < b,thena —b < 0,and |a — b| = —(a —b) = b — a.
[30] Ifa > b, thena — b > 0,and |[a — b| = a — b.

[31] Since 22 + 4 > 0 for every =, |2 + 4| = 2% + 4.

[32] Since —2> — 1 < 0 forevery , | -2 — 1| = —(—2> — 1) = 2% + 1.

b b
B3 LS = T = 00y B0y ([ZIRS (which is b+ a).
b b
BajLs = LTI _ DL 9y [=]Rs.
a a a
b+c b ¢
LS = =—4 - RS.
[35] =t -[=]
a+c a c .,. a c
[36] LS = - Z]RS (whichis £ + ).
S= b~ b ya by ZIRS (whichis T+ )
1 b
LS:(a+b)+c:%-—:bg. RS:a+(b+C):a+—:a-%:%. LS[#]RS
& (& &

[38]LS=(a—b)—c=a—-b—c. RS=a—(b—c)=a—b+c. LS[Z]RS
a—-b —(b—a)
LS = = =-1 RS.
b—a b—a EI
LS = —(a+b) = —a — b[£]RS (which is —a + b).
(a) On the TI-83/4 Plus, the absolute value function is choice 1 under MATH, NUM.
Enter abs(3.2"2-  /(4.27)). ‘3.22 - \/4.27‘ ~ 8.1736

(b) \/(15.6 —1.5)% + (4.3 — 5.4)* ~ 14.1428

3.42 —1.29
[42] (a) =———"" ~ (.2515 b) =3 ~ 31.0063
@ r 3201 (b) =

© 2019 Cengage Learning. All Rights Reserved.
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4 1.1 EXERCISES

1.2 x 103
3.1 x 102 4 1.52 x 103
Note: For the TI-83/4 Plus, use 1.2E3/(3.1E2 + 1.52E3), where E is obtained by pressing .

(b) (1.23 x 107%) + /4.5 x 103 ~ 67.08 = 6.708 x 10

~ 0.6557 = 6.557 x 107"

(a)

(@) /]3.45 — 1.2 x 10%] + 10° =~ 334.7 = 3.347 x 10?
(b) (1.79 x 10%) x (9.84 x 10?) = 1,761,360 ~ 1.761 x 10°

2
Construct a right triangle with sides of lengths \/5 and 1. The hypotenuse will have length (ﬂ) +12= \/§

Next construct a right triangle with sides of lengths \/§ and \/5 The hypotenuse will have length
2 2
\/ <\/§) + (\/5) = /5.

Use C = 27r with r = 1, 2, and 10 to obtain 27, 47, and 207 units from the origin.

The large rectangle has area = width x length = a(b + ¢). The sum of the areas of the two small rectangles is

ab + ac. Since the areas are the same, we have a(b + ¢) = ab + ac.

@ = Sanin=2 = (_)()(>(_7>_7
1 2 117 2 1/17 24 1/577 577
T8 g (f”Z*g) =3 (E*g) :§<E+ﬁ) ﬁ(m) ~ 108
(a) Since the decimal point is 5 places to the right of the first nonzero digit, 427,000 = 4.27 x 10°.
(b) Since the decimal point is 8 places to the left of the first nonzero digit, 0.000 000 093 = 9.3 x 1075,
(c) Since the decimal point is 8 places to the right of the first nonzero digit, 810,000,000 = 8.1 x 10%.
(a) 85,200 = 8.52 x 10* (b) 0.0000054 = 5.4 x 107
(c) 24,900,000 = 2.49 x 107
[51] (@) Moving the decimal point 5 places to the right, we have 8.3 x 10° = 830,000.
(b) Moving the decimal point 12 places to the left, we have 2.9 x 1072 = 0.000 000 000 002 9.
(c) Moving the decimal point 8 places to the right, we have 5.64 x 108 = 564,000,000.
[52] (a) 2.3 x 107 = 23,000,000 (b) 7.01 x 1072 = 0.000 000 007 01
(€) 1.25 x 10'° = 12,500,000,000

Since the decimal point is 24 places to the left of the first nonzero digit,
0.000 000 000 000 000 000 000001 7 = 1.7 x 1072,

9.1 x 10731 = 0.000 000 000 000 000 000 000 000 000 000 91

[55] It is helpful to write the units of any fraction, and then “cancel” those units to determine the units of the final
186,000 miles 60 seconds 60 minutes 24 hours 365 days 12 .
. . : -1 year = 5.87 x 107" mi

second 1 minute lhour 1 day 1 year

answer.
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1.2 EXERCISES 5

(a) 100 billion = 100,000,000,000 = 1 x 10™

(b) d ~ (100,000 yr) (5.87 x 1012 %) =5.87 x 10" mi

1.01 grams
1.01 grams _o: _
oy e Latom = oo 01678 x 107 g = 1678 x 107 g
mole

(2.5 million)(0.00035%) = (2.5 x 10°)(3.5 x 107%) = 8.75 ~ 9 halibut

24 fi 60 ds 60 minut
rames seconds IInYEes | 48 hours = 4.1472 x 10° frames

second 1 minute 1 hour

2 x 10" calculations 60 seconds 60 minutes 24 hours

- 60 days = 1.0368 x 10'® calculati
second 1 minute 1 hour 1 day ays X calculations

(a) 1 ft> = 144 in? so the force on one square foot of a wall is 144 in®> x 1.4 1b/in? = 201.6 Ib.

(b) The area of the wall is 40 x 8 = 320 ft?, or 320 ft*> x 144 in?/ft> = 46,080 in’.
The total force is 46,080 in? x 1.4 Ib/in? = 64,512 Ib.
Converting to tons, we have 64,512 1b/(2000 1b/ton) = 32.256 tons.

(a) We start with 400 adults, 150 yearlings, and 200 calves {total = 750}

Number of Adults = surviving adults + surviving yearlings

= (0.90)(400) + (0.80)(150) = 480
Number of Yearlings = surviving calves

= (0.75)(200) = 150

Number of Calves = number of female adults

= (0.50)(480) = 240

(b) 75% of last spring’s calves equal the number of this year’s yearlings (150), so the number of calves is 200.
The number of calves is equal to the number of adult females and this is one-half of the number of adults,
so the number of adults is 400.

90% of these (360) are part of the 400 adults this year.

The other 40 adults represent 80% of last year’s yearlings, so the number of yearlings is 50.

1.2 Exercises

O e C R CHRCHREHES

Note: Do not confuse (—z)* and —z* since (—z)* = z* and —2* is the negative of z*.

2 (-3 = 27—
270 3 9

@ 92 o3 g
3 2 8 ) ) .
Note: Remember that negative exponents don’t necessarily give negative results—that is, 272 = ¥ =3 not — 3

20402 140 1
Izl = — =
240 2 2
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6 1.2 EXERCISES
5] —2'+37=-16+5=-F+5=—7% B (-9)'-2'=%-5=0=
5 3 .
92 = (/9) =37 =28 8 16791 =1/16%" =1/(V/16) =1/2° = L
3 2
B (-0.008)”* = (v/=0.008) = (~0.2)" = 0.04 = 1} = %
(0.008)"%/% = 1/(0.008)%* = /(\/o 008 ) —1/(0.2)> =1/(0.04) = 2

[11] (§2*)(162°) = (4 - 16)2'*® = 8a*
(=3z72)(4z") = (=3 - 4)z 2™ = —122?

Ll (Al

2 5

. . L . . 3
[13] A common mistake is to write 22> = 20, and another is to write (22)” = z°.

The following solution illustrates the proper use of the exponent rules.

2 3 2 2. 342 5 c
( 95()2(;33 ) _ ( 32)«;3 _ 6936 — 6256 — ! = 6
T z x z
3
'y s,
4xty? 4ot 2@
%a5)(—3a2)(4a7) = % (=3)-4-a®HT = 201

A05) () (<98) = (=) - (-9) -2 = g

62%)” 62032 o ‘ 3625 36
(2;132;3 . (33:2)0 = ﬁ - 1 {an expression raised to the zero power is equal to 1} = 8—x6 =g =
X €T X
. 2 .
By a0 B 127 12
N3 (5y%) = 12 B R
() y y y
12 11
(3u™?) (dutv™?) = 1263 (D) = 12411072 = U—Z
. . —220
(22y23) (=222 (aBy~2) = —222F1H3y1=2,3+2 = _9y6,-1,5 — £
Yy
‘ 4
21] (8;r4y )(1 ’5y2) = 4zt Oy = gyl = -
22 40”0 (5a”b\ _ 200> 2040 10a'P6°7%  10a
a’b? )\ 2b* ) 2a3b2tt 26305 1 T

_9 -2 2 6
<;x4y3> _ <%) (z4)_2(y*3)72 _ <%) o8y5 = 328,56 = 9%’

5 ZC7 587
(_meQ) (_3> ( 32%5 10) <8_y3> = —41’12y7

3y

. s o1 81
[25] (3%)"(4”) " = 8"y 47y O =810 5 =
503 _ 27a8
(=3a’b7°)" = —27ab"° = — e
(§ 6
oA -3\"2 _ [ oy-2.-86_ 5 _ S
27] (—2rts73) " = (-2)""r S_(72)27~8_47’8
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1.2 EXERCISES 7
(222y —o)(Gx—3y)(l -1 3) =4z 2y =

oy
f . 20
(5x?y~3) (4o Py*) = 2022 Py = 20073y = x—sy

(—27‘25)5(37“_153)2 = (—32r19s°)(9r—25%) = —288r8s!!

10,8

3250 2
[31] <%> {remember that 2° = 1, cancel z} = Z_Gy = 9x10y8_(_6) = 9x10y14

32] (4a%)" (_Q—“bgf (256a°b") ( ;) = 640"’
[33] (=5a%/?) (2a/?) = =5 - 2aB/P0/2) = —10a"/? = 8a’
[34] (—627/7) (22%/°) = —6 - 22(/D+(/5) = —12215/5 = —1243
[35] (32°/%) (82%/3) = 3 - 8z ®/O+(W/0) = 2429/ = 2423/
(

[36] 8r)1/3 (2T1/2) (2T1/3) (2T1/2) — 4p(2/6)+(3/6) — 44:5/6

—4

—-2/3 _ a 1 1 1

(270) 7 = 272 PaT = o = ('* 27)2 . 3l 94
\ a

-6
(2524)—3/2 —o532,-122 _ 2 _ 1 _ 1

253/2 (\/275>326 5320 12526

8

(82/3)x1/6 = 8 ~4/9)+(1/6) — g3/0 — 5
z1/?

(321/2) (—227/%) = —62(1/2+6/2 = _6g?

N

P 2 « b
L\ (e (V) @D gy
= = = = — = 4[1’;2 4
(g0 y—OC/3) Yt Yt Yy

-1/2 -3 1/2 —4 \ 3/4 -3 -3
T 16 4 c c c 1
= =P (m) = =3

16122 a3y2 a3y <\4/8_1)3d6 33d6 27c3dS
~1/3 —1/3, a\—1/3 o _
( 6 3) / (xG) / (ys) / 221

zy — _rYy _ 4/3 —3/2 1/6 _ (8/6)=(9/6)+(1/6) _ 0/6 _ 0 _
T I G B ) B ! ara e =a af=a"=1

Vil ty = (x4+y)”4 VAP = @ )
@9] | /T—i—b 1/3 _ —|—b)2/3 /a+\f:(a+b1/2)1/2
@\/W: x2+y2 ? Note: a2+ £z +y

_93/2> _ —y? _ 7y11/2
Y13 Yl

52 /T - (- )
(@) 42%? = 42'2'/? = 42, /z(b) (437)3/2 = (4:r)1(4:c)1/2 = (42)' 4120\ 2 =4z . 2. 412 = 8z+\/z
@ 4+2°2=d+2l2'? =4+ 2\/z (b) 4+2)?=U+2)@d+2)=U+2)/ai+z
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