STUDENT SOLUTIONS MANUAL

BEGINNING ALGEBRA




STUDENT SOLununy mANUAL
ot Guarlew

 BEGINNING ALGEBRA

K. Elyn Martin-Gay

PEARSON
e

Prentice
Hall




Editor-in-Chief: Chris Hoag

Senior Acquisitions Editor: Paul Murphy
Associate Editor: Elizabeth Covello
Supplement Editor: Christina Simoneau
Executive Managing Editor: Vince O'Brien
Production Editor: Allyson Kloss

Supplement Cover Manager: Paul Gourhan
Supplement Cover Designer: Joanne Alexandris
Manufacturing Buyer: Ilene Kahn

AT VRYOINE © 2005 Pearson Education, Inc.
Pearson Prentice Hall
Prentice Pearson Education, Inc.

ISEVIMM Upper Saddle River, NJ 07458

All rights reserved. No part of this book may be reproduced in any form or by any means. without permission in
writing from the publisher.

Pearson Prentice Hall" is a trademark of Pearson Education, Inc.

The author and publisher of this book have used their best efforts in preparing this book. These efforts include
the development, research, and testing of the theories and programs to determine their effectiveness. The author
and publisher make no warranty of any kind. expressed or implied. with regard to these programs or the
documentation contained in this book. The author and publisher shall not be liable in any event for incidental or
conscquential damages in connection with, or arising out of, the furnishing, performance, or use of these
programs.

Printed in the United States of America

109 8 7 6 5 4 3 2 1

ISBN 0-13-144492-1

Pearson Education Ltd.. London

Pearson Education Australia Pty. Ltd.., Svdney
Pearson Education Singapore, Pte. Ltd.
Pearson Education North Asia Ltd., Hong Kong
Pearson Education Canada, Inc., Toronto
Pearson Educacion de Mexico, S.A. de C.V.
Pearson Education—lJapan, Tokyo

Pearson Education Malaysia, Pte. Ltd.



Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Appendix A

Appendix B

Appendix D

Appendix F

Table of Contents

29

88

133

187

225

262

326

366

422

424

425

427



Chapter 1

Exercise Set 1.1

Answers will vary on Exercises 1-19.

Exercise Set 1.2

1.

3.

11.

13.

15.

17.

19.

21.

23.

25.

217,

7>3

6.26 =6.26

0<7

-2<2

32<212
44,300 > 34,611
True, since 11=11.

False, since 10 is to the left of 11 on

the number line.

False, since 11 is to the left of 24 on

the number line.

True, since 7 is to the right of 0 on

the number line.
30<45

8<12

524

15-#-2

29.

31.

33.

35.

37.

39.

41.

43.

4s.

47.

49.

535 represents an
altitude of 535 feet.
—8 represents 8 feet below sea level.

—34,841 represents a population
decrease of 34,841.

350 represents a deposit of $350.
—126 represents a withdrawal of $126.

1993
1993,1994
837=>818

The number 0 belongs to the sets of:
whole numbers, integers, rational

numbers, and real numbers.

The number —2 belongs to the sets of:
integers, rational numbers,

and real numbers.

The number 6 belongs to the sets of:

natural numbers, whole numbers, integers,

rational numbers, and real numbers.

The number 2/3 belongs to the sets of:

rational numbers and real numbers.

The number —+/5 belongs to the sets of:

irrational numbers and real numbers.



Chapter 1: Review of Real Numbers SSM: Beginning Algebra

51. False. Rational numbers may 85. 60
be non-integers.
87. —12<-10
53. True
89. Answers may vary.
55. True
Mental Math 1.3
57. True
L3
59. False. An irrational number may not be 8
written as a fraction {
2y —
59. False. Irrational numbers are real. 4
61. —10>-100 3. 2
7
63. 32>52
4, =
65. E 2 ﬁ
3 3
5. numerator, denominator
67. -51<-50
6. U
69. |—5| > —4 since 5 > —4 7

71. |_1l = |1| since 1=1 Exercise Set 1.3

1. 33=3-11
73. |-2| <|-3] since 2 <3
3. 98=2.7-7
75. |0 <|-8| since 8 <8
5. 20=2-2-5
77. —0.04 > -26.7 7 75-3.5.5
79. The sun is brighter since —26.7 < —0.04.
9. 45=3-3-5
81. The sun is the brightest since —26.7 is
to the left of all other numbers listed. 11. 2 = 2 =1
4 2.2 2

83. 20<25



SSM: Beginning Algebra

13, 10_2-5_2
15 3.5 3
18, 2.2
7 7
17. E:——2.3.323
30 2-3.5 5
19. 1 3_ 13 3
24 222 8
21 23_23 _1
34 3.2.2 2
3, 1.7 112 1223 23 6
212 2 7 2.7 7 7
420 4 1 2.2 1
g 1.5 _ 75 _ 1t _1
10 21 2-5.3-7 23 6
71 251 551 25
29, 2——="——="—"—="—"
93 9 3 3.3.3 27
31. Area :£.§= 11-3 = 1
12 5 2.2.3.5 2.2:5
“HS mi
20 o
g 41 4-13
"5 5 5 5
35 i.{.l—ﬁ_l—é—l
"5 5 5 5

Chapter 1: Review of Real Numbers
17 10 17-10 7 7 1

T T T 21 37 3
g0, 23, 4 _23+4 27 _3-33
' 105 105 105 105 3-5-7
_33_9
5-7 35

41, L _ 73 _21
10 10-3 30
43. 2_22_4
9 9.2 18
45, 2 _44_16
5 5 0
2 3 27 33 14 9 23
47, S+ ===
3 7 3.7 3 1 21 21
49, 713 _(1_43 6_43 63
15 5 15 5 15 5-3
_43-18_25_ 2
15 15 3
g 2o 33 92 13 10 35
22 33 223 33.2 66 66 66
53 2_1—1_2__2—12__5—1
5 5 5 5 5
3 5 10 3 5 10-3-5
58 1l———a————— =
10 10 10 10 10 10
_2_2 1
10 25 5

The unknown part is %



Chapter 1: Review of Real Numbers SSM: Beginning Algebra

138123823

3
5. leswm=e =
4 8 8 42 8 8 8

79. (1,52 3 11_33 112 9+22

3
2773727372332 7%
I

6

1
The unknown part is % = 5

1 1.2 18 1.9 1.3 2.2 2 5,5_223 52 53
59, 1-—————= 81. ———+4+—=
2 6 9 18 29 63 9-2 396 323 92 63
18-9-3-4 2 1 _12-10+15 17
- 18 18 9 18 18
The unknown part is 1 1 1 3 3 1
9 83. 5+4—+4—+152+152+10—
8 8 4 "4 2
10 5 _10+5_15_3.5_5 40 33 33 126 126 84
61. —+—= — === =ttt —t—+—
21 21 21 21 3.7 7 8 8 8 8 8 8
_ 40+33+33+126+126+84
10 5 107 5 70 5 65 = g
63. ———=——-——=—-"—=—
3 21 3.7 3.7 21 21 21 42
23_23 2 )
65. 35735 5 =553feet
67. %+%=i.2:%i=% gs 43412.19,7_19:5 7:4_95+28
4 7 ' AT ST A ST a5 5.4 20
o, 54 _5+4 9 33 3 =12 62 meters
"12712 12 12 3.4 4 2 2
2 15 2 1542 17 87. Answers may vary.
7. S+ =—+7= -y
33 3 3 3
g9, 51 ol 11 17 114 17 _44-17
7 1 7 13 7 4 74 7 2 "8 2 8 24 8 8
8 4 8 4 813 2-4.13 26 mill g2 ilas
8 8
7 14 7 36 7-2-18
75. —*+—=—"r—= =1 7
18 36 18 14 18-2.7 91. 5—0areinthephysicalsciences

p B2 B2 A 1
" 105 105 105 105 21-5 5



SSM: Beginning Algebra

4 7 7 7 21 3

93 1795750750 100 100 100
100 44 7.2 72 7T
100 25-4 50.2 50-2 100
21 3
100 100
100-16-14-14—7-21-3
- 100
25 1
100 4

% are in the biological and

agricultural sciences

95. 906 _11L were Old Navy stores.

3678 613

_ 1714 7
289 2:2-4.9 36

Calculator Explorations 1.4
1. 5° =125

3. 9° =59,049

5. 2(20-5)=30

7. 24(862 - 455)+89 = 9857

o 4623+129
" 36-34

=2376

Mental Math 1.4
1. multiply

2. Add

=— sq ft

Chapter 1: Review of Real Numbers

3. Subtract

4. divide

Exercise Set 1.4

1.3 =3-3-3-3-3=243

3.

1

r—

13.

15.

17.

19.

21,

23.

25.

27.

{

3’ =3.3.3=27

’=1111-1=1

2

3

|

Q-
I35

7' =7-7=49

(4 =(4)-(9)=16

(12)° =(12)-(1.2) =1.44

5+6:2=5+12=17

4-8—6-2=32-12=20

2(8-3)=2(5)=10

2+(5-2)+4* =2+3+4* =2+3+16=21

5.3 =5.9=45

]

2

1 2 1 1 1

43 6 12 6 6 6



Chapter 1: Review of Real Numbers

31.

33.

35.

37.

39.

41.

43.

N
o

9—

N‘
=N

2[5+2(8-3)]=2[5+2(5)]=2[5+10]
=2[15]=30

19-3-5 19-15 4
6-4

6-4 2

6-2[+3 |4+3 443 443
8+2-5 8+2.5 8+2.5 8+10
7
18

3+3(5+3) :3+3(8)=3+3(8)

3% +1 3% +1 9+1
_3+24 _2_7
9+1 10

6+8-2/+3* 6+[6]+3" 6+6+3

18-3 18-3 18-3
_6+6+49 21 3.7
18-3 15 3.5

s

No; since in the absence of grouping
symbols we always perform
multiplications or divisions before
additions or subtractions in any

expression.

45.

47.

49.

51.

33,

5S.

57.

59.

SSM: Beginning Algebra

a. (6+2)-(5+3)=8-8=64

b. (6+2)-5+3=8-5+3=40+3
=43

c.6+2-5+43=6+10+3=19

d. 6+2-(5+3)=6+2-8=6+16

=22
Lety=3
3y=3(3)=9
Letx=1andz=5

z_ 5 _35_
S5x 5(1) 5
Letx=1

3x-2=3(1)-2=3-2=1

Letx=1landy=3
2x+3y[=[2(1)+3(3)|=[2+9 =|11|=11

Lety=3
59* =5(3)" =5(9) =45

Letx=12, y=8andz=4

x 12
—+3y=—+3(8)=3+24=27
S tIy=Tt (8)=3+

Letx=12and y =8.
¥ =3y+x=(12)" =3(8)+12

=144-24 +12
=132



SSM: Beginning Algebra

61.

63.

65.

67.

Letx=12, y=8andz =4
iz (12)'+4 14444
Y42z (8) +2(4) 64+8

_148 _37
72 18

Evaluate 16¢° for each value of .

r=1;16(1)" =16(1) =16
1=2;16(2)" =16(4) = 64
1=3;16(3)" =16(9) =144

t=4;16(4)" =16(16) = 256
Time ¢ Distance 16¢°
(in seconds) (in feet)
1 16
2 64
3 144
4 256
Letx=5
3x-6=9
3(5)-6=9
15-6=9
9=09, true

5 is a solution of the equation.

Letx=0
2x+6=5x-1
2(0)+6:5(0)—1

0+6=0-1
6 =-1, false

0 is not a solution of the equation.

69.

71.

73.

75,

77.

79.

81.

83.

85S.

87.

Chapter 1: Review of Real Numbers

Letx=28
2x—-5=5

2(8)-5=5

16-5=5
9 =35, false
8 is not a solution of the equation.

Letx=2
x+6=x+6

2+46=2+6
8 =8, true
2 is a solution of the equation.

Letx=0
x=5x+15

(0)=5(0)+15

0=0+15
0=15, false
0 is not a solution of the equation.

x+15
x=5
3x+22
1+2=9+3
3#4+2
S+x=20

13-3x=13



Chapter 1: Review of Real Numbers SSM: Beginning Algebra

89, 12 _

l 3. —6+(—8) =-14
x 2

5. 8+ (—7) =1
91. Answers may vary.

93. (20-4)-4:2=(16)-4+2=64:2=32 - 14+2=-12

95. Let/=8andw=26 9. -2+(-3)=-5

20+2w=2(8)+2(6)=16+12=28m. —9+(=3)=-12

97. Let/ =120 and w =100
Iw = (120)(100)=12,000 sq.ft.

13. -7+3=-4

15. 10+(-3)=7
99. Let P =650, T =3, and / =126.75

I 12675 12675

— = = =0.065=6.5% 17. 5+(-7)=-2
PT ~ (650)(3) 1950 ’ =)

19. -16+16=0
101. Let m =228
4.00+0.07m =4.00 + 0.07(228) 21. 27+ (—46) =-19
=4.00+15.96
=$19.96 23. —-18+49 =31
101. Answers may vary. 25. —33+(-14)=-47
Mental Math 1.5 27. 63+ (—8.4) =-21
1. negative
29. |-8|+(-16)=8+(-16)=-8
2. positive
3.0 31. 117+(-79) =38
4. negative
. 33. —9.6+(—3.5)=—13.1
5. negative
6. 0
35 2,2 2 1
8 8 8 4

Exercise Set 1.5

1. 643=9



SSM: Beginning Algebra

37.

39.

41.

43.

45.

47.

49.

51.

a3,

5.

57.

39,

14 7 4 3

7.1 7
16 44 16 16 16

16 4

7 3 7
—_ | —=|=——] -
10 5 10

S1549+(-2)==6+(-2) =8
“214+(-16)+(-22) = -37+(-22) =59
“23416+(-2) =7 +(-2) =9
5+(-10)|=}-5| =
6+(-4)+9=2+9=11

[-17+(-4) ]+[-12+15]=[-21]+[3]
=18

9+ (~12)|+|-16| =|-3|+16 =3+16 =19

~1.3+[0.5+(-0.3)+04]
=-1.3+[02+04]

= —1.3+[O.6]
=-0.7
-15+9=-6

The high temperature in Anoka was —6".

-1312+658 = -654
You are 654 feet below sea level.

61.

63.

65.

67.

69.

71.

73.

75.

77.

79.

81.

83.

Chapter 1: Review of Real Numbers

(-1411) +(-567) + (-149)
=(-1978)+(-149)
=-2127

The total net income

was —$2127 million.

5+(-5)+(-2)=0+(-2)=-2

Her score was 2 under par.

The opposite of 6 is — 6.

The opposite of —2 is 2.

The opposite of 0 is 0.

Since |-6| is 6, the opposite of |-6| is —6.

Answers may vary.

-|-2|=-2

-lo]=-0=0

_‘_z'___%
3 3

Answers may vary
Letx =—4
x+9=5
(—4) +9=5
5=35, true

—4 is a solution of the equation.



Chapter 1: Review of Real Numbers SSM: Beginning Algebra

85. Lety=-1 13. 7-(-4)=7+4=11
y+(—3):—7
(_1)+(_3)l__7 15. 6—(-11)=-6+11=5
-4 =-7, false

17. 16—(-21)=16+21=37
—1 is not a solution of the equation.

87. July 19. 9.7-16.1=9.7+(~16.1) = 6.4

89. October 21. —44-27=-44+(-27)=-T1

91. [(-9.1)+14.4+88]+3=[53+88]+3 23, 21-(-21)=-21+21=0
=[14.1]+3=47

The average was 4.7° F. 25. 2.6-(-6.7)=-2.6+6.7=4.1

93. —a is a negative number. 27. _i_(_ijz_i+i=£
11 11 11 11 11
95. a+a is a positive number.
1 3 1 3 1-2 3-3
B s T s ) 62 e
Exercise Set 1.6 ' '
__£+(_2]__1_1_
1. ~6—4=—6+(—4)=—10 12 12 12
3. 4-9=4+(-9)=-5 31. 8.3—(-0.62)=8.3+0.62=8.92
5. 16—(-3)=16+3=19 33. 8-(-5)=8+5=13
11 1 1) 1.3 ( 1-2) 35. —6—(-1)=—6+1=-5
7o ———=— 4| - |=—— | ———
2 3 2 3; 23 3~2
3 2) 1 37. 7-8=7+(-8)=-1
=4 —— | =—
-3

39. —8-15=-8+(-15)=-23

9. -16—(-18)=-16+18=2
41. Answers may vary

11. 6-5=-6+(-5)=-11

10



SSM: Beginning Algebra Chapter 1: Review of Real Numbers

43. —10—(-8)+(-4)-20 61. Let x=-5, y=4, and ¢ =10.
= —10+8+(—4)+(-20) |x|+ 2 -8y =|-5|+2(10)-8(4)
= -2+ (~4)+(-20) = -6 +(-20) = -26 =5+2(10)-8(4)=5+20-32

=25-32=25+(-32)=-7
45. 5-9+(—4)-8-8

=5+(_9)+( ~4)+(- 8) +(-8) 63. Let x=-5 and y=4.
=—4+(-4)+(-8)+(-8) doss S0} 945 M 27 7
= —8+(~8)+(-8) =—16+(-8) = 24 y+6  4+6 4+6 1 55

65. Let x=-5 and y=4.

47. 6-(2-11)=—6—(-9)=—-6+9=3 Vx4t —(=5)=16+5=21

49. 3*-8-9=27-8.9
=27-72=27+(~72) =45

67. Let x=-5 and ¢t=10.
r=(-10)_|5-(-10)]_|-5+19

51. 2-3(8-6)=2-3(2)=2-6=2+(-6) =4 20 2(10)  2(10)
W _s_5 1
53. (3-6)+4> =[3+(-6)]+4* =[-3]+4’ 2(10) 20 4.5 4

=[-3]+16=13 69. The change in temperature is the

difference between the last temperature
55. -3+ [(8 —11)=(-2- 9)} and the first temperature.

= —2+[(8+(—1 1))-(-2+(-9))] 5644 = —56+(~44) = 100
=-2 +[ ~1 1):| =-2+ [(—3) +1 1] The temperature dropped 100°.
= ——2+[8] =6 ,
71. Gains: +2
Losses: —5,-20

57. |-3|+2° +[4—(-6)]=3+2" +[-4+6]

3422 1[2]=3444[2]=7+[2] =9 2+(-5)+(-20)=-3+(-20)=-23

Total loss of 23 yards
59. Let x=-5 and y=4.

73. —475-94 = 475+ (~94) = —569
x—y=—5—4=—5+(—4)=—9

He was born in 569 B.C.

11



Chapter 1: Review of Real Numbers

75.

77,

79.

81.

83.

8S.

Rises: +120

Drops: —250,-178

120 +(-250)+(-178)
=-130+(-178) =-308

The overall vertical change was a drop
of 308 feet.

19,340 —(-512)=19,340+512
=19,852
19,852 feet higher

y=180-50=180+(-50)=130
The supplementary angle is 130°

x=90-60=90+(-60)=30
The complementary angle is 30°

Letx=-4
x-9=5
—4-9=5
—13 =35, false

—4 is not a solution of the equation.
Letx=-2
-x+6=—x-1
(-2)+6=—(-2)-1
2+6;2+(—1)

8 =1, false
-2 is not a solution of the equation.

12

SSM: Beginning Algebra

87. Letx=2
—x=13==15
=2 =13==15

~2+(-13)=-15
—-15=-15, true
2 is a solution of the equation.

89. The change in temperature is the
difference between the given month's
temperature and the previous month's.

F: -23.7-(-19.3)=-23.7+19.3 =44
Mr: -21.1-(-23.7) =-21.1423.7=2.6’
Ap: -9.1-(-21.1)=-9.1+21.1 =12
Ma: 14.4—(-9.1)=14.4+9.1=23.5°

Jn: 29.7-14.4=29.7+(-14.4) =153
Jy:33.6-29.7=33.6+(-29.7) =3.9°
Au: 33.3-33.6=33.3+(-33.6)=-0.3"
$:27.0-33.3=27.0+(-33.3)=-6.3°
0:8.8-27.0=8.8+(-27.0)=-18.2°

N: -6.9-8.8=-6.9+(-8.8)=-15.7

D: -17.2-(-6.9)=-17.2+6.9=-10.3°

91. October

93. True: answers may vary.
95. True: answers may vary.
97. 4.362—-7.0086 = —2.6466
Calculator Explorations 1.7

1. —38(26-27)=38



SSM: Beginning Algebra

3. 134+25(68-91)=—441

~50(294 .
5. 220(2%4) 133
175 - 265

7. 9° —4550 = 54,499
9. (-125)° =15,625

Mental Math 1.7
1. positive
2. positive
3. negative
4. negative
5. positive
6. negative

Exercise Set 1.7

1. —-6(4)=-24
3. 2(-1)=-2
5. —5(~10) =50
7. -3-4=-12
9. -7.0=0

11. 2(-9)=-18

13

13.

15.

17.

19.

21.

23.

25,

27.

29.

31.

33.

35.

37.

39,

41.

Chapter 1: Review of Real Numbers

_2(_§J=ﬁ=ﬁ=&=2
40 9 9 36 312 3
5(-1.4)=-7.0

-0.2(-0.7) =0.14

—10(80) =800

4(-7)=-28

(-5)(-5)=25
2(_ij=_ﬁ=_£

3009) 39 27
-11(11) =-121

_20(5)_ 20-5 100 1

25(16)" 25-16 400 4

D) (=3)(-9)

(
=-2(3)(-5) = 6(-5) =30

(-2)(5)~(-11)(3) =-10—(-33)
=-10+33
=23

(=6)(~1)(=2) = (-5) =-12+5=-7
True

False



