Preface

This manual contains detailed solutions to all of the exercises of the text College
Algebra, twelfth edition, by R. David Gustafson and Jeff Hughes.

Many of the exercises in the text may be solved using more than one method, but it
is not feasible to list all possible solutions in this manual. Also, some of the exercises
may have been solved in this manual using a method that differs slightly from that
presented in the text. There are a few exercises in the text whose solutions may vary
from person to person. Some of these solutions may not have been included in this
manual. For the solution to an exercise like this, the notation "answers may vary" has
been included.

If you are a student using this manual, please remember that only reading a solution
does not teach you how to solve a problem. To repeat a commonly used phrase,
mathematics is not a spectator sport. You MUST make an honest attempt to solve
each exercise in the text without using this manual first. This manual should be
viewed more or less as a last resort. Above all, DO NOT simply copy the solution
from this manual onto your own paper. Doing so will not help you learn how to do
the exercise, nor will it help you to do better on quizzes or tests.

I would like to thank Paul McCombs from Rock Valley College and Samantha Lugtu
of Cengage Learning for their help and support. This solutions manual was prepared

using EXP 5.1.

This book is dedicated to John, who helps me to realize that mathematics cannot
describe everything in life.

May your study of this material be successful and rewarding.

Michael G. Welden
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EXERCISES 0.1

Exercises 0.1 (page 13)

1.

5.

13.

17.

21.

25.

27.

29.

31.

33.

3s.

37.

39.

41.

43.

46.

49.

set 2.  subset

decimal 6.  variable

composite 10. rational

negative 14. 0

om +5 -2 18. Commutative,
Multiplication

two 22. half-open

Every natural number is a whole number,

soN C W. | TRUE

The rational number % is not a natural

number, so Q ¢ N.

Every whole number is an integer,

soW C Z. | TRUE
AUB:{a,b,C,d,e,f,g}

ANC ={a,c, e}

9 -

6 = 0.5625; | terminates
3

= 0.272727...; | repeats

natural: 1,2,6,7
integers: —5, —4,0,1,2,6,7

irrational: \/5

even: —4,0,2,6 47. odd:
“— 00—
2 3 4

44. prime: 2,7

11.
15.

19.

23.

26.

28.

30.

32.

34.

36.

38.

40.

42.

-5,1,7

50.

union 4. intersection
2 8. even
decimals 12. <

r+ (y+2) 16. yx

interval 20. no

positive 24. distance

Every rational number is a real number,

0QC R [TRUE

Every integer is a rational number,

02.C Q. [TRUE]

The real number \/5 is not an integer,

soR ¢ Z
ANB={d, e}

BUC ={a,c,d,e, 1, g}

3
— = 0.375; _terminates
8

5

i 0.416666...;

whole: 0,1,2,6,7

rational: —5, —4, —2,0,1,2,2.75,6, 7
45. composite: 6

o 2
48. negative: —5, —4, —3



51.

53.

55.

57.

60.

63.

66.

69.

71.

73.

EXERCISES 0.1

52. ¢ O—0—0—0—0—0—0

11 13 17 19 -2 -1 0 1 2 3 4
54.
4 -3 -2 —1 8 6 -4 -2
56. <@ 4 @ >
=5 -3 -1 1 3 0.7 1.75 31
x>2-(2,00) 58. z<4-(—00,4) 59. 0<z<5-(0,5)
Y ( ’ : ) > ——)—
2 4 0 5
—2<r<3-(-2,3) 61. x> —-4- (—4,00) 62. r<3-(—00,3)
——)— Y ( » ¢ ) »
-2 3 —4 3
—2<x<2-[-22) 64. —4d<z<1-(-4,1] 65. x<5- (—00,5]
-2 2 —4 1 )
x> —1-[-1,c0) 67. -5<x<0-(-5,0] 68. —-3<z<4-[-3,4
‘ [ » — (—— —[—)—>
-1 -5 0 -3 4
2<r<35[-23 70. A<z <444
-2 3 —4 4
6>x>2-2<2x<6-][20 72. 3>x>-2--2<x<3-[-23]
< 1 ) < 1 )
A [ J | 4 A | [ J |4
2 6 -2 3
x> —=5andx < 4- (=5, 00) N (—00, 4)
(=5, 00) — >
-5
(—o0, 4) ¢ ) >
4
(=5, 00) (1 (—00, 4) 4 Fmmmme) —
-5 4



EXERCISES 0.1

74. x> —3andz < 6 [—3, 00) N (—00, 6)

-3, 00) —
—3

A 4

v

(*OO, 6) ]

P N
v

)

6

-3, 50) N (s, 6) [=—)
-3 6

75. x> —8andz < —3- [-8,00) N (—00, —3]

-8, 00) —] )
-8
(—o0, —3] ¢ ] 4
—3
(=8, 00) (1 (—00, 3] 4| | —
—8 -3

76. = >landz < 7- (1,00) N (—00, 7]

(1, 50) —( )

1 -
(=00, 7] ¢ | >
7
(1, 00) N (=00, 7] ‘_(_]_’
1 7

77. x< —2o0rx>2-(—00,—2)U(2,00) 78. < —5o0rz>0—- (—o0, —5]U (0, o)

—— ——

-2 2 -5 0

79. z<—-lorx >3- (—o0,—1]U][3, c0) 80. z< —-3orx>2-(—00,—-3)U[2, )

— ——

-1 3 -3 2
81. Since 13 >0, [13] = 13. 82. Since —17 < 0, |~17| = —(—17) = 17.
83. Since 0> 0, [0 = 0. 84. Since 63 > 0,63 = 63.
—163] = —(63) = —63

85. Since —8 < 0,|—8| = —(~8) = 8. 86. Since —25 < 0, |—25| = —(—25) = 25.

R



87.

89.

91.

93.

9s.

97.

99.

101.

103.

105.

107.

109.

111.

113.

EXERCISES 0.1

Since 32 > 0, |32] = 32.
—|32] = —(32) = —32

Since m — 5 < 0,
|m—=5|=—(r—5)=—-71+5=5—m.

m—m| =10 =0

Ifx > 2,thenxz + 1> 0. Then
e+ 1] =z+1.

Ifz <0,thenz —4 < 0. Then
|z — 4] = —(z — 4).

distance = |8 — 3| = |5| =5
distance = |-3 — (—8)| = 15| =5

Since population must be positive and
never has a fractional part, the set of
natural numbers should be used.

Since temperatures are usually reported
without fractional parts and may be either
positive or negative (or zero), the set of
integers should be used.

change = |—7 — 15| = |—-22| = 22
The change is 22° F.

—a will represent a positive number if =
itself is negative. For instance, ifx = —3,
then —z = —(—3) = 3, whichis a
positive number.

The statement is always true.

The statement is not always true.
(For example, let a = 5 and b = —2.)

False. There are 5 integers: —2, —1, 0, 1,
and 2.

88.

90.

92.

94.

96.

98.

100.

102.

104.

106.

108.

110.

112.

114.

Since —6 < 0, |—-6] = —(—6) = 6.
~1-6/=~(6)= 6

Since8 — 7> 0,8 —7| =8 — .

Since 2w > 0, |27| = 2.

Ifx < —2,thenx + 1 < 0. Then
|z + 1] = —(z+1).

If x > 10, then x — 7 > 0. Then

e =7 =2-T7.

distance = |12 — (=5)| = |17] = 17
distance = |—20 — 6| = |—26| = 26

Since the subdivisions on a ruler are
measured in fractions of an inch, the set of
rational numbers should be used.

Since the financial condition of a business
is usually described in terms of dollars and
cents (fractional parts of a dollar), the set of
rational numbers should be used.

change = |—20 — (—7)| = |-13| = 13
The change is 13° C.

Every integer is a rational number because
every integer is equal to itself over 1.

The statement is always true.

The statement a < b > ¢ could be
interpreted to mean that a > ¢, when this
is not necessarily true.

725 . .
False. — is not a rational number because

the denominator cannot equal 0.



EXERCISES 0.1

115. False. oo is not a number at all.

117. True. (You cannot find an element in the

1.

5.

13.

15.

17.

19.

21.

23.

25.

27.

29.

32.

3s.

119. False. There are eight subsets. 120. True.
Exercises 0.2 (page 25)
factor 2.  natural 3. 3,2z 4.  exponential
scientific, integer 6.  Answers may 7. xMat = g™t 8. (™)' =g
vary.
(xy)" = z"y" 10. x—:L =z"" 1. 2°=1 12. 27" = %
X X
132=13-13 = 169 14. 10*=10-10-10 = 1,000
—52=—-1-5-5=-25 16. (—=5) = (=5)(=5) =25
d3=4-z 2w 18. (4z)° = (4z)(4z)(4x)
(=5z)* = (—=bx)(=5z)(—5z)(—5z) 200 —62°=-6-7-x
—8zt=-8- -1z 22. (—8xz)" = (—8x)(—8z)(—8z)(—8z)
Trxr = Tz’ 24. —Syyyy = -8y
(—z)(—z) = (—=1)(-1)2* = 22 26. (2a)(2a)(2a) =2-2-2-a® = 8a®
(36)(3)(—3t) = (3)(3)(=3)t> = —278 28, —(2b)(2b)(2b)(2b) = —1-2-2-2-2-b"
= —16b"
rrryy = 23Y° 30. aaabbbb = ab* 31. 2.2° =10.648
7.14 = 2541.1681 33, —0.5 = —0.0625 34, (~0.2)" = 0.0016
2203 — 243 — 5 36. Pyt =yt =47 37. (22)3 — 23 _ 6
(t6)7 — 467 — 442 39. (y5y2)d _ (y7)3 =y 40. (a*aS)at = aa* = a3

38.

41.

1st set that is not in the 2nd set.)

116. True.

118. True. (You cannot find an element in the

1st set that is not in the 2nd set.)

42. (B3)'(#)" = 1210 = 122



43.

45.

47.

49.

51.

54.

57.

59.

61.

63.

65.

67.

69.

71.

73.

EXERCISES 0.2

(a2)3(a4)2 — q8a8 = gl4
(3x)® = 3323 = 2723

(2%y)” = (22)’y? = 2By

(—z)’ =1 52, 42%=4-1=
0 1
2" =-2-1=-2 55. =z =~
z
y 2y 3 =y = E
()" = (@) " = a?
7
T 73 _ .4
E =T =T
o 21-17 4
a17 = a =a
2
(552) ! 4-3 1
2 o - T rT®
3\ 3 (m3)3 9
(F) T2 b
-2 _
(a*) _ a_ﬁ — 0 53— = i
aa? a3 ad

46.

48.

50.

58.

60.

62.

64.

66.

68.

70.

72.

74.

(a2)4(a3)3 — a8ad = g7
(—29)" = (=2)"y" = 16"

(x324)6 _ (x3)6(24)6 — 18,2

_ 4 —4 _ 1

W) =0 =y't=7
Y

5
;—2 =72 =43
t13
= 13=1 _ 49
595 _ﬁ_ 12-4 _ 8
@ st

3

t4
(r) = () = () =
7“97"*2 _ 7”_66 _ 5(6) _ 12
(r=2)”

N 42

! _ Y _ ¢ _p

£) Tt
(55733?2)2 ( 71)2 x? ~11 1
(z22-5)7" - (z3)% T



75.

77.

78.

79.

80.

81.

82.

83.

84.

85.

87.

89.

91.

92.

93.

94.

EXERCISES 0.2

3x5y’3 -2 B 6x’5y3 2 B 2y3y3 2 B 2y6 2 B 4y12

653 - 3ady3 T\ 1255 R 20

12z*4y3z’5 3 B 3yty° 3 B 30 3 B 27y
4ty =325 T\t ) T \ 8,10 ) T 24,30

(8’22’33;)71 B 823y~ ! B 6423y~ B 64232 6427

(5y22’2)3(5yz*2)71 TOBSyb2 6.5 1y"122 T B2Pat T 255yl 250

(m—2n3p4)*2(mn—2p3)4 _ m4n—6p—8 3 m4n—8p12 _ mSn—léLpéL _ m8m5p4p13 _ m13p17
(mn,2p3)74(mn2p)*l m74n8p712 . m71n72p71 m75n6p713 n6n14 ’I’LZO
5(62 + (9 — 5)] 5[36 + 4] 5[40] 200
4(2 - 3) 4(-1) 4(1) 4
6(3—(4—77° 6[33-(=3)°] 6[3-9 _6[-6] -36 18
—5(2—-4%)  —5(2—16) —5(—-14) 70 70 35
= (-2 =4 86, —a?=—(-2"=-1-4=—4
= (—2)" = -8 88. —1P=—(—2)=—-1.(-8)=38
(—x2)* =[-1-(-2)-3]> = 6* = 216 90. —z2°=—1-(-2)-33=2.27=54
—(222%)  —[(-2)?-3%]  —[4.-271] -108 _ 1
22 — 2 32 — (2 9-0 9
22— 3[(-27-0] 94-0) 94) 36 3
#z (=2)%3) (-8)38) 24 24 2

522 — 3z = 5(—2)" — 3(0)*(3) = 5(4) — 3(0)(3) = 20 — 0 = 20

3z —2)+2y—2)* =3(=2—-3)" +2(0 — 3)° = 3(=5)" + 2(—3)* = 3(25) + 2(-27)
=75+ (—54) =21



9s.

96.

97.

99.

101.

103.

105.

107.

109.

111.

113.

115.

116.

117.

118.

EXERCISES 0.2

—3x73272 - —123 -z _ =3 _ -3 -3 3

622273 222232 225 2(—2)° 2(-32) —64 64
(—52%27%)°  250%2% 5! 5a®  5(-2)° 5(-8) —40 40

5rz? brz?  wz 28 3 8l 81 81

372,000 = 3.72 x 10° 98. 89,500 = 8.95 x 10*
—177,000,000 = —1.77 x 10* 100. —23,470,000,000 = —2.347 x 10
0.007 =7 x 107 102. 0.00052 = 5.2 x 10~
—0.000000693 = —6.93 x 1077 104. —0.000000089 = —8.9 x 10~
1,000,000,000,000 = 1 x 10'? 106. 0.000001 =1 x 107°
9.37 x 10° = 937,000 108. 4.26 x 107 = 4,260,000,000
2.21 x 107° = 0.0000221 110. 2.774 x 1072 = 0.02774
0.00032 x 10* = 3.2 112. 9,300.0 x 10~* = 0.93
—3.2 x 1073 = —0.0032 114, —7.25 x 10* = —7,250

(65,000)(45,000)

(6.5 x 10%)(4.5 x 10%)

x 104472 = 11.7 x 103

250,000

(0.000000045)(0.00000012)

2.5 x 10°

(6.5)(4.5)
2.5

45,000,000 -

(0.00000035)(170,000)

=1.17 x 10" x 10?
=1.17 x 10*
(45 x 107%)(1.2 x 1077) _ (4.5)(1.2) « 10(-9+T)-T
4.5 x 107 4.5
=12x107%

0.00000085

(0.0000000144)(12,000)

(1.44 x 1078)(1.2 x 10%)

(35 x 10 )(L7x 10°) _ 35)(LT) LD

8.5 x 107 8.5
=0.7 x 10°

=7x107' x10° =7 x 10*

10(78)#»475

600,000 -

(144)(L2)
6 x 10° 6

=0.288 x 107°
=288x 107! x 107" =2.88 x 1071



EXERCISES 0.2

(45,000,000,000)(212,000) _ (4.5 x 10°)(2.12 x 10°) _ (45)(212) 105 ()

119. = -
0.00018 1.8 x 104 1.8
=5.3x 10"
120. (0.00000000275)(4,750) _ (2.75 x 1079)(4.75 x 10%) _ (2.75)(4.75) « 10(-0+3-11

500,000,000,000 5 x 1011 5
=2.6125 x 1077

331x10*cm  1m  60sec  (3.31 x 10*)(6 x 10') .
. . = = m/min
1 sec 100 cm 1 min 1x 102
3.31)(6
= B3D)(6) 1)( ) x 10172 m/min

= 19.86 x 10° m/min
= 1.986 x 10* m/min

121. 3.31 x 10* cm/sec =

122. V = lwh = (6,000 mm)(9,700 mm) (4,700 mm) = (6 x 10%) (9.7 x 10*) (4.7 x 10*) mm®
= (6)(9.7)(4.7) x 10> mm?
= 273.54 x 10 mm®
= 2.7354 x 10" mm*

123. mass = 1,000,000,000(0.00000000000000000000000167248 g)
= (1x10%)(1.67248 x 107 g) = 1.67248 x 10 ¥ g

30,000,000,000 cm 1 mile 60 sec 60 min
1 sec 160,934.4 cm 1 min 1 hr
(3 x 10'9)(6 x 10')(6 x 10%)

124. 30,000,000,000 c/sec =

- ile/h
1.609344 x 10° mile/hr
(3)(6)(6) 1041415
= WO 0 5 mile/h
1.609344 e

~ 67.11 x 10" mile/hr = 6.711 x 10° mile/hr

125. 10-10-10-26 - 26 - 26 = 103 - 26%; 10° - 26° = 17,576,000 = 1.7576 x 107

126. Earth:n =3 Mars: n =4
d=9,275200[3(2""%) +4]  d=19,275200[3(2""?) +4]
= 9,275,200[3(2°7%) + 4] =9,275,200[3(2*7%) + 4]
= 9,275,200 [3(2") + 4] = 9,275,2003(2?) + 4]
= 9,275,200[10] = 9,275,200[16]
= 92,752,000 ~ 93,000,000 = 148,403,200 ~ 148,000,000
9.3 x 10" mi 1.48 x 10° mi
127. polar radius = 6.356750 x 10° km 128. polar radius = 3.941185 x 10° mi
equatorial radius = 6.378135 x 10° km equatorial radius = 3.9544437 x 10° mi



129.

131.

133.

135.

137.

139.

141.

143.

145.

147.

149.

150.

x’nxQ — xn+2
m .2 m+2

T — z — xm+273 — xmfl
3 x3

xm+1$5 — $m+l+d — xm+4

In the expression —z*, the base of the
exponent is z, while in the expression

(—z)", the base of the exponent is —z.

Answers will vary.

22

1 11 11411

r T

v’ = %010 =
Y10

y40

False. 0° is undefined.

1
False. ™" = —

8

272

True. (27! = 4,272 =)

EXERCISES 0.2

X
130. — =a2""*
x3
x3m+5 .
132. > _ x3m+072 — x3m+3
X
134. an73a3 anf3+3 = a"
5 5
136. (—)” = (—1)% - 2% = —g

138.

140.

142.

144.

146.

148.

32 x 10? is not in scientific notation because
32 is not a number between 1 and 10.

11211 = 1128 = 11°

(6zyz)° = 6525520

110 x 365 x 31,500,000 = 1.1 x 10 x 3.65 x 10? x 3.15 x 107
= 12.64725 x 10!
= 1.264725 x 10" x 10" = 1.264725 x 10'2

8 x 365 x 80 = 8 x 3.65 x 10% x 8 x 10!

= 233.6 x 10°

=2.336 x 10® x 10% = 2.336 x 10°

Exercises 0.3 (page 39

0 2.  positive
al/? 6. |a
£

10.

10

True.
. 1
False. (z +y) " = EFwL
T, (-2 = — 4, (-2)* = |
not 4. (697, (6'3)°
7 a
V/ ab 8



11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

3s.

37.

—81M = (3 = —3

1/4 _

(10,000)"* = (10%) 10

27\ '/* 31" 3
(3)-[)]-
(764)1/2 = not a real number

16a = |(4a =4|a
o\1/2 211/2
1/4
16a’ = |(2a =2|a
43174 4
15

(—320%)""° = [(—2a)"] " = —2a

o 211/3
(—2166%)"/% = {(—61)2)3} = —6b?

16a* Lz 4a2\? i 4a?
(25172) - (5—b> )
i
- 5[p|
Ny 211/3
100025\ [ 102251
2713 N 3y
7710:02
-,

43/2 — (41/2)3 _923_3§

~16%2 = —(16'?)" = —(4)° = 64

EXERCISES 0.3

12.

14.

16.

18.

20.

22,

24,

26.

28.

30.

32.

34.

36.

38.

11

]L/3 — (23)1/3 —9
16\ /4 2\
&)"-[]"-
1/3

) AG] -

(1,024)"/° = (49)"° = 4

o] Do

—641/3 = — (43" = 4

(~125)"% = [(=5)"]"* =

5
(25a1)"* = [(5&)2} 512 = 5a?
(—64a%)"® = [(—40)"]"* = —4a
(64%)""° = [(20)°] " = 2lal

1/4

(256t%)"/* = {(4#)4} — 42| = 42
o\ 0 A1V u

<_W> - [(_W) } T

492 \'/? 7\ |
<100z4> B <10z2> _‘10;;2
7lt|
1022

82/3 — (81/3)2 —92_ 4

(87 = [(-8)] = (-2 =4



39.

41.

43.

45.

47.

49.

50.

51.

53.

54.

5S.

56.

57.

58.

EXERCISES 0.3

~1000%3 = —(10001%) = —(10)?
= —100
11

-1/2 _ _ -
64 Co641/2 8

6473/2 = % = —1 5 = 1 1
643/2 (641/2)5

8~ 512

gep_ L1 1
(91/2)°

=95 =

(=2}

|
()"~ ()" [

1/2

(5) =) (TG
]4"<§>4“&5

40. 1003 = (100'/2)” = 10 = 1,000

1 1
1/2 _ _
25 = i —

42.

go32— L 1 1 _ 1

44. = — :
493/2 (491/2)d

73 343

. 1 1
-2/3 _ _
(=27) - (_27)2/3 - 2

46.

48.

16

(100sH)"? = 1001/2(sH)"/? = 1082 52, (64uS0®)"? = 6413 ()P (%) = duv
10,5\"1/5 _ 1 _ 1 _ 1
(32y72) - (32y1025)1/5 - 321/5(y10)1/5(z5)1/5 T 222
_ 1 1 1
625040%) " = - -
(625476°) (625a4b8)/* 6251/4(at) A (p8)/1 Bab?

3/5 ; "
(21097) /5 _ 30/5915/5 = 6,3

(64a6b12)5/6 — §45/6430/6360/6 _ (641/6)5a5b10 — 9545p10 — 39,5p10

N34 ouya - 6 —
(r55%) A _ 24/ —A8/4 _ 6,12 _

-2/3 —2/3 _ _
(_&nglz) /3 _ (—8) 2/3,, 18/3y 24/3 _

1
76512

L5 L1
ot T 2y T

12



59.

60.

61.

62.

63.

65.

67.

69.

71.

73.

75.

77.

79.

81.

82.

83.

84.

EXERCISES 0.3

]al 2/3 (78)2/3a12/3 (72)2a4 Aa*
(125()9) T 1252/3p188 T B2p6  25h6
1624 \¥* 16342124 233 8g
(625y8> C6253/4924/4 536 1256
275 \ P £1000s2\** 10002352/ 102 1008
1000s'2 o\ 278 Co2mBp123 g2t gpd
32m10\ 0/ —243p\P (—243)Y°p305 (—3)%mS  9nf
243015 —\32m!0 322/5m20/5 2mt T 4am?
a2/ A5 B 6/5 T 6 26/74:3/7 B i/? _ o
all5 all5 - Cop2TeST T T T
VA9 =T =7 66. /81=+92=9
V125 = /5 =5 68. /—64=/(—4)" = —4
V=125 = /(=5)* = — 70. /—243 = {/(=3)° = -3
SO 322 21, 26 Ayt
100,000 10 ) 625 5/ 5
V3622 =/ (62)* = |6x| = 6|z| 74, —\/25y% = —/(5y)* = —|5y| = —5|y|
Voyt =1/ (3y2)% = 352 = 342 76. \/a'b® =/ (aQb“)2 = |a®b*| = a®b*
V8P =/ (2y)° = 2 78. /—2729 = {/(=323)" = —
i Thy® xy > |x|y 5/al%5 5] (a%b ’ ~a’h
12 Zd T 80. el ) T e
VB-V2=V1/2-V2=2V2-V2=12

V5 —2V/27 = \/251/3 - 2,/9/3 = 5/3 - 2(3)\/3 = 5\/3 -
V100221/2 4+ V4922/2 = 102y/2 + T2/2 = 1721/2

V20022 + /982 =

6v/3= /3

V12843 — a\/162a = v/64a2\/2a — a\/811/2a = 8a\/2a — 9a\/2a = —a+/2a

13



EXERCISES 0.3

85.  2/48y° — 3y\/12y% = 21/16y*\/3y — 3yv/4y2\/3y = 2(4y°) /3y — 3y(2y)\/3y
= 8y*/3y — 65°/3y = 2°\/3y

86.  y\/112y + 4/1755% = y/16/Ty + 4v/2592 /Ty = y(4)/Ty + 4(59)\/Ty
= 4y\/Ty + 20y+/Ty = 24y/Ty

87. 2v/81 +3v/24 = 2/27/3 + 3/8v/3 = 2(3)/3 + 3(2)/3 = 6+/3 + 6v/3 = 12V/3
88. 3./32 - 21/162 = 3\/16\/2 — 2\/81\/2 = 3(2)/2 — 2(3)v/2 = 61/2 — 61/2 =0
89. /76820 4 /4825 = v/25624\/3z + v/ 1624\/3z = 42v/32 + 22/32 = 62/32

90. —2v/64y? + 3/486y2 = —2v/32/202 + 3v/243/2y% = —2(2)/ 2y + 3(3)/ 242
= 422 + 9V = 572

91.  /8x2y — /2y + /5022y = V4a2\/2y — /2y + V/ 2522/ 2y
= 221/2y — /2y + 521/2y = 62/2y

92.  32/18z + 2223 — /7223 = 32/9V 2z + 2V 22/ 22 — /36222
= 3x(3)\/£+ 2:0\/2_ - 6:0\/%
= 9x\/g+ 2:0\/2_ - 6:0\/% = 5:0\/%

58, /Tyt + Ty — /g’ = /5Ty + 9T — T T
=2y 2zy + y/ 22y — 3y~/2xy = 0

94. /51275 — /3225 + /1,2502% = /2562422 — V162422 + v 62524/ 22
:4z\4/2_—2:p Y 2z+5:1:\4/%: 71:\4/%

3 3 V3 33 6 6 5 65
95, —(—=—-—F4==——=1/3 9., —=_—_.Y=E_-V-
GV s Y TV VRT3
g7. 2 _ 2 VT _2/r 05, & _ 8 VY_8WY
CVE Ve e VYV VY
o 2 _ 2 VA_2V4_2V4_ o oad _ad Y3 4dY3_ 4d/3
CV2 V2 Vi B2 Vo Ve VB Ve 3

101 Sa_ ba V5a?  bav/ba®  bav/ba® 52
" /25a /250 /542 /12543 Ba

14




102

103

104.

105.

106.

107.

109.

110.

111

112

EXERCISES 0.3

T 7 .\3/602 B v/ 6¢2 B 7/ 6¢2
T /36c  /36c 6c2  \/216¢3 6e
20 2 . v/ 27a? B 2b+v/ 2702 B 2b+v/ 2702
" V/3a2 V3a2 V21a2  V/81at 3a
FVE A VT
20 V2 V2 Vo 2y
5 2_u4 B v/ 2ul B Y ud~ 2u . Y/ 302 v 6ur?  uv/ 6uv?
W You Vo /302 V218 v
3_3_55_ V —3s7 Y —s3v/ 352 327“_—53 7“82__8\3/67“82
42 g2 v/ 4r? Vor /s
VW5 Vs 5 1 108, VY _ VY VY
1010 5 105 25 303y
VO _ Vo VB _Wer 3 1
3 3 V3 393 393 3
Vieb? V162 4b  V64bd  4b b
16 16 Y4b  16y/4b 1640 44
Vi6bs  Viebs v o VB0 2b b
" 64a 64 /202 64av/202  64ay/202  32a/202
3¢ Bz VBx VBr o 3 3z 3

113.

114.

€T

VBT VBT Var VTl VoV19r 3V19: V192

7 7
1_Vi V1
%3 ar
JL_ Vi, V1
16 /2 /16




EXERCISES 0.3

15 \/? o [E_VE oVE VT Ve V2 Ve V2 V2
2 V32 8 V2o B2 VB V2 V2 V2 VB2 V2
VI V|
TV Vi Ve
Voo Vo Vo
T4 > TR
22z 4\/%+ 20 V2
8 8 8 8
o, [T T VT VIS5 VR B VDD
4 32 500 4 /32 /500 W4 20 /32 /2 /500 /2
V2 5 2y 52y
T Ve Yoo
V2 V2 V2
~ 2 Y4 T
_10(*/2_ 5¢/2y 232y 132y
20 20 20 20

117. /9 =9V =3/ =321 =312 = /3

118. /27 = 27%/6 — (33)/° = 336 — 312 — \/3

119. /1626 = (1628)/1 = (2426)"/"" = 24/1056/10 = 92/5,3/5 — (223)"/° = /4

120. /2729 = (272°)"° = (3329)"/% = 33/629/6 = 31/243/2 = (32%)"/% = /32 = /32

121. s = /120 = \/4/30 = 21/30 inches 122. s = /2000 = v/1000v/2 = 10+/2 inches
123, /2/2 = 21/2.21/3 — 93/6 . 92/6 — \/93/92 = /8/4 = /32

124. /3¢/5 = 312513 = 33/652/6 = /33\/52 = \/27/25 = /675

ps V395 VG V8 Vi VT
V2 22T 2R g /16
V125

e V2_2P_2h vy Vi Vi V500 /500
" /5 B2 536 125 5

\/g 51/2 53/6 \U/ﬁ = /125 T 125 - \(715,625

127. Ifa'/™ = z, then 2" = a. However, if n is 128. V! = |z|. Since |z| = x if x > 0, then

" 3 4
even, " cannot be negative. Vet = zifz > 0.



129.

131.

132.

133.

135.

137.

139.

EXERCISES 0.3

1/n 1/n n
. . . . [z T T T
To rationalize a denominator means to write ~ 130. ,// — = (—) = = \/_
Y

. . . . Yy yl /n /1y
an equivalent fraction with a denominator

equal to a rational number.

T —m/n xfm/n :Cfm/n :Cm/n,ym/n ym/n (ym)l/” ym 1/n lym
(5) = yfm/n = yfm/n ’ x'rn/nym/n = xm/n = (xm)l/n = (ﬁ) = ﬁ
Consider the case when n is even, m is odd and x is negative. Then
2™ = (zY/")" = (/)" Thus, \/ must be a real number for the expression to be defined.

(—16)"/" is undefined. g 134. (1024)1° = (2110 =2 ¢

9 —12/19 9 12
0~/ — . d 136. (—1)"1/1 = ( 71) =1 f
V-1=-1.h 138. /238 = Vad{/z = z{/z. b

1 1 87 36 87 86 e ‘
o o, V12 V- 2

Exercises 0.4 (page 52)

1.

12.

15.

18.

21.

22,

23.

monomial, 2. degree, 3.  trinomial 4.  binomial
variables variables

one 6. zero 7. like 8.  degree
coefficients, variables 10. 3\/_ —2 11. yes, trinomial, 2nd degree
yes, binomial, 3rd degree 13. no 14. no

yes, binomial, 3rd degree 16. yes, monomial, Sth degree  17. yes, monomial, Oth degree
no 19. yes, monomial, no degree 20. yes, none, 3rd degree

(3 — 32%) + (5a® — 8x) = 2° — 3% + 52 — 8x = 23 + 52 — 3% — 8v = 62° — 32% — 8w

(2x4—5:p3) + (7$3—$4+2:c) =922 — 5% + 72 — 2t + 22
=2t — ' =53+ T+ 2 =2t 4+ 22° + 22

W +2°+7) = (" =20 = 7) = + 2+ T +2° + 7
=y =" +2° + 2P+ T+ T =4+ 14

17



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

EXERCISES 0.4

(BtT =72 +3) — (Tt =3 +7) =3tT — T +3—-7t" + 3> -7
=31 Tt TP+ 3+ 3 - T=—4t" -4’ —4

2(2* + 32— 1) = 3(¢® + 22 — 4) + 4 =2(2%) + 2(3z) + 2(—1) — 3(2%) — 3(2z) — 3(—4) + 4
=202 +62—-2—-322—6zx+12+4
=222 —322+62—6x—24+12+4=—22+14

5(z® — 8z + 3) +2(32° 4+ 5x) — 7 =5(2) + 5(—8xz) + 5(3) + 2(32?) + 2(5z) — 7
=52 — 40z + 15+ 622 + 10z — 7
=52° + 622 — 40z + 10z + 15 — 7 = 52° + 62° — 30z + 8

8(t* — 2t +5) +4(t* — 3t + 2) — 6(2¢* — 8)
= 8(t?) +8(—2t) + 8(5) + 4(t*) + 4(—3t) + 4(2) — 6(2t*) — 6(—8)
=8> — 16t +40 + 41> — 12t + 8 — 12¢> + 48
= 8t% + 4t? — 12t% — 16t — 12t + 40 + 8 + 48 = —28t + 96

—-3(2* —2) +2(2* + 2) + 3(2* — 22) = —3(2*) — 3(—x) + 2(2?) + 2(2) + 3(2*) + 3(—22)
=323 + 32+ 2%+ 220 + 32° — 62
=33 4+37+202+ 32+ 22 — 62 =227 — x

(P —1) = (y+2) —yy—2) = y(v*) +y(—1) — v’ () —¥*(2) —y(2y) — y(-2)
=y —y—y -2 — 2> +2y
=y -y’ -2 -2 —y+2y= -4’ +y

—4a*(a+1) +3a(a* —4) — a*(a +2)
= —4a*(a) — 4a*(1) + 3a(a®) + 3a(—4) — a*(a) — a*(2)
= —4a® — 4a® + 3a® — 12a — a® — 2a®
= —4a® + 3a® — a® — 4a® — 24> — 124 = —2a® — 6a® — 12a

zy(z — 4y) — y(2* + 3zy) + 2y(2x + 3y)
= wy(z) + zy(—4y) — y(2*) — y(3zy) + zy(2z) + xy(3y)
= 2%y — dxy? — 2%y — 3zy® + 22%y + 3z
= 2%y — 2%y + 222y — day® — 3xy® + 3xy® = 22y — 4wy’

3mn(m + 2n) — 6m(3mn + 1) — 2n(dmn — 1)
= 3mn(m) + 3mn(2n) — 6m(3mn) — 6m(1) — 2n(4dmn) — 2n(—1)

= 3m’n + 6mn® — 18m*n — 6m — 8mn’ + 2n

= 3m’n — 18m*n + 6mn? — 8mn? — 6m + 2n = —15m?*n — 2mn? — 6m + 2n
2223 (4ayt) = 2(4)2’zyPyt = 82°%y” 34. —15a3b(72a2b3) = —15(72)a3a2bb3
= 30a°b*

18



35.

36.

37.

38.

39.

40.

41.

43.

45.

47.

49.

51.

53.

54.

5S.

56.

57.

EXERCISES 0.4

—3m*n(2mn?) (f%) =(-3)(2) (%

=) -0

mmenn n = Em n =

>7" r’rsiss? = —3r°s"

—4rs(r? + s%) = —drs(r?) — 4rs(s®) = —4rds — 4rs’

6u’v(2uv? — y) = 6u’v(2uv?) + 6uv(—y) = 12uv® — 6ulvy

6ab’c(2ac + 3bc® — dab’c) = 6ab’c(2ac) + 6ab*c(3bc?) + 6ab*c(—4ab’c)
= 12a’b*c* + 18ab’c® — 24a’b*c?

2 mn?

—T(4mn —6m? — 8) = —T(4mn) — T(—6m2) - —(-8)

= —2m’n® + 3m3n® + 4mn?

(a+2)(a+2)=a*+2a+2a+4
=a’+4a+4

(a—6)* = (a —6)(a—6)
=a® — 6a — 6a + 36
=a?—12a+ 36

(x+4)(z—4) =24+ 47— 16
=2> - 16

(x—3)(x+5) =a>+52—3x—15
=2 +22—15

(u+2)(3u—2) = 3u® — 2u+ 6u — 4
=3u? +4u—4

(52 — 1)(2z + 3) = 102 + 152 — 2z — 3
=10z + 13z — 3

42.

44.

46.

48.

50.

52.

(y—5)(y—5) =y’ —5y—5y+25
— 42— 10y + 25

(t4+9)% = (t+9)(t+9)
=t +9t+ 9t + 81
=12+ 18t + 81

(z+N(z—T)=2>—T2+72—49
=22-49

(z4+4)(2—6)=2>—62+42—24
=2 —22-24

(4 +1)(2z — 3) = 82% — 122+ 2x — 3
=8z — 10z — 3

(4o —1)(2x —7) =8z2° — 282 — 22 + 7
=827 — 30z + 7

(30 — 20)* = (3a — 2b)(3a — 2b) = 9a? — 6ab — 6ab + 4b> = 9a® — 12ab + 4b>

(4a 4 5b)(4a — 5b) = 1642 — 20ab + 20ab — 25b? = 16a> — 25b2

(3m + 4n)(3m — 4n) = 9m? — 12mn + 12mn — 16n? = 9Im? — 16n>

(47 4 35)” = (47 + 3s)(4r + 3s) = 1612 4 12rs 4 12rs + 95% = 1612 + 24rs 4 952

(2y — 42)(3y — 2x) = 69> — 4oy — 122y + 82 = 6> — 162y + 822

19



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

EXERCISES 0.4

(=22 + 3y)(3z + y) = —62° — 22y + 9zy + 3y = —62% + Twy + 3y°
9z — y) (2% — 3y) = 92° — 2Tzy — 2%y + 3y* = 92° — 2%y — 2Tzy + 3y°
(8a” + b)(a + 2b) = 8a® + 16ab + ab + 2b*

52 4 2t)(22 —t) = 52% — 5tz + 2t2% — 2t> = 523 + 2t2% — 5tz — 22

(

(y — 22%) (2 + 3y) = 2%y + 3y — 22* — 62%y = —22* — 52’y + 392
(\/3+3x)<2—\/5x) = 21/5 — 50+ 62 — 3v/52% = —3v/52% + z +21/5
(\/§+x)(3+\/§z> =324 22+ 3¢+ /222 = V222 + 52+ 3v/2

(3z—1)"= Bz — )3z —1)(3z — 1)
= (92" -3z —3z+1)(3z — 1)
= (92% — 6z +1)(3z — 1)
9x2(3x) +92%(—1) — 62(32) — 62(—1) + 1(3z) + 1(—1)
=272% — 92 — 1822 + 62 + 3z — 1 = 272° — 272> + 9 — 1

(22 — 3)° = (22 — 3)(2x — 3)(2z — 3)

= (42® — 62 — 62+ 9)(2z — 3)

= (42® — 122+ 9)(2z — 3)

4902(290) + 42%(—3) — 122(2x) — 122(—3) + 9(22) + 9(—3)

82 — 122% — 242* + 36x + 18z — 27 = 82° — 362° + 54x — 27

(3z 4+ 1)(22% + 4a — 3) = 3z(22°) + 3z(4a) + 32(—3) + 1(22°) + 1(4z) + 1(—3)
= 6% 4 1227 — 92 + 22% 4 4o — 3 = 62° + 142® — 52 — 3

(22 —5)(2* — 32+ 2) = 22(2?) + 22(—32) + 22(2) — 5(2°) — 5(—32) — 5(2)
=22% — 62 + 42 — 52 + 152 — 10 = 22 — 112> + 192 — 10

(3z + 2y) (22* — 3zy + 4y?)
= 3z(22%) + 32(—3zy) + 3z (4y?) + 2y(22%) + 2y(—3zy) + 2y(4y?)
= 62° — 922y + 122y* + 42’y — 621> + 8y = 62° — b’y + 6xy” + 8y°

(4r — 3s) (2r® + 4rs — 25?)
= 4r(2r?) + 4r(4rs) + 4r(—2s%) — 3s5(2r?) — 3s(4rs) — 3s(—25%)
= 8r% + 161%s — 8rs® — 6r’s — 12rs* + 65° = 8% 4+ 10r%s — 20rs® + 65°

2yn(3yn 4 yfn,) — 2yn(3yn) + 2yn( 7n) — 6yn+n 4 Qyn+ n) _ 6y2n 4 2y — 6y2n 4+ 9

20



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

EXERCISES 0.4

3a7n(2an 4 3&“71) — 3a7n(2an) + 3a7n(3an71) — 6a7n+n, 4 9a7n+n71 — 6&0 + 9&71

9
=6+~
a

75$2nyn (2$2ny7n 4 3$72nyn) — 75$2nyn (2x2ny7n) o 5I2nyn (3x72nyn)
_ 1Ox2n+2nyn+(fn) -1 5$2n+(72n) y7L+7L

— 710$4ny0 _ 15$0y2n — 710:.54” o 15y2n

72a3nb2n (5a73nb _ ab72n) — 72a3nb2n (5a73nb) _ 2a3nb2n (7(1[)72”)
_ _1Oa3n+(73n)b2n+l + 237 +1 b2n+(72n)

— 710a0b2n+1 + 2a3n+1b0 — 710b2n+1 + 2a3n+1
(xn _|_ 3)(xn _ 4) — ZE”ZE” _ 41’” + 3$n _ 12 — x?n _ xn _ 12
(a" —5)(a" — 3) = a"a" — 3a" — 5a" + 15 = a*" — 8a" + 15

(2r" =T)(3r" —2) = 2r"(3r™) — 2r"(2) — 7(3r") + 14
=672 — 4" — 217" + 14 = 672" — 257" + 14

(42" +3)(32" + 1) = 42™(32") + 42" (1) + 3(32") + 3
=122 442" 492" +3=122""+ 132"+ 3

2172 (xl/Qy + :cyl/2) = 2512y 4 g 2y l/2 = 3202 o g3I201/2 — gyt g3/21/2
abl/?(a1/2b1/2 + bl/?) _ ab1/2a1/2b1/2 + ab1/2b1/2 — a3/2b2/2 4 ab?/? —_ a3/2b + ab
(a1/2 n b1/2) (a1/2 _ bl/?) = al/2qV/2 _ gl /2p1/2 4 gl/2p1/2 _ pl/2p1/2

=a?? - =a—b

(xs/z +y1/2) _ ($5/2 +y1/2) (xs/z +y1/2) — 3/2,3/2 Jrzd/2y1/2 +xs/zyyz +y1/2y1/2
=282 ¢ 2x3/2y1/2 + y2/2
=234 2:E3/2y1/2 Ty

9 5 \/§+1_2(\/§+1) _2(\/§+1)_2(\/§+1)_

\/5—1_\/5—1'\/§+1_<\/§)2712_ 3-1 2 =V3+1

V5+2 Vh+2 52 <\/g)2_22 54 1

1 1 52 1(\/3—2)7 5,27\/5,2:\/_

21



85.

86.

87.

88.

89.

90.

91.

92.

EXERCISES 0.4

50 s .\/7_2:3:10(\/?22>:3z(ﬁ2>:3z(ﬁ2):$(ﬁ_2>
Vi+2 VT2 T2 (\ﬁ) _ 92 -4 s

14 4y V243 14y(\/5+3) 14y(\/§+3>
\/533:\/533'\/5%: <ﬁ>2_32: s = w(V2+3)

viyi_ o) _ofesvi)

x—\/gzx—\/g.x-s-\/g_ﬁi(\/gy 22— 3

2y — /7 y(2y—\/7) y<2y—\ﬁ)

y Y
2+7T 2+ VT 2y— T (Qy)2_<\/§>2 A2 — 7

yHV2 g+ V2 g+ V2 (v+v2)(v+v2) P 2/2+2

y-V2 y-V2 y+V2 y2_<\/§2 Yyt =2

x—\/g_x—\/g.x—\/g_(xf\/g)(zf\/@_w2—2x\/§+3

r+vV3 z+3 -3 x2—<\/§)2 = 22— 3

VE-VE VB 1eVE_VERVE-VE-(VE) Bi i B

1-v3 1-v3 1+3 12,(\/5)2 - 1-3
VBB

—2
(V3 Vi Vi)
:\/§+3—¢25—ﬁ

2

VE-VE_ BB 1-yE VA VE VA (VD) B G B
1+v2  1+v2 1-v2 12_(\&)2 = 1-2
VRV T
—1
(V3 Vo VE+2)
Vo VE- Vi

22



EXERCISES 0.4

o VITNT_ VP VI T VBT JAAVE o2y

VRN RN RN R CENG (Vo) = (Vo) Ty

04 \/5+y:\/%+y.\/ﬁ+y:\/4_w2+y\/ﬁ+y\/ﬁ+y2:2w+2y\/%+yz’

" V2w—y V2r—y 2z ty (@)Z,ZF 2z —y?
(\/5)2—12 21 1

o V2+1 V241 V2
. -5

2

17 p— p—
1

2<\/§— 1) 2(\/5— 1) 2<\/§— 1)

o6 Va3 Jo-3 Ja+3 (Vo) -3 w9
' 3 3 Vz+3  3(Vxz+3)  3(Vz+3)

2

g7 YT V3 _y—V3 oyt V3 yL(\/g) _ ¥-3
Cy+V3 V3 o y+VB B HuV3 V9 2429343
o VIVI_ i aedi W (Vi)

Va+r Vb Jat Vb Vat Vb Vet Vab+Vab+ ViR a+2y/ab+b

% \/er — Vo _Vrr3—r Vers+Ve (Vats) - (V)
) 3 Ve+3+yz  3(/x+3+ /7

_ r+3—x

B 3(\/x+3+\/5)

- 3 - 1

S 3(Va+3+z) Vrt+3+a

o, VITR-VE_ITR- VI IRy (V2R - (VE)
T VEreE a(yarie )

2+h—-2

n(Varh+2)
h( /2+h+\/§> \/2+h+\/§
36ab? 2a
101. — 92a271p36 = 941p~3 = ==
18ab® ¢ b?
—45r%5°t 5 9.6 5-2,3-8 5 43,75 55
102, s = =37 s U = oS = o

23



103.

104.

105.

107.

108.

109.

111.

113.

115.

EXERCISES 0.4

162y 2" 2 6-9,4-6_9-0 2 329 22°
—24299620 BRI 332
32mOnip? _ 16m6 6,4-T,2=2 _ 16m0 3.0 _ 16
26mSn’p? 13 13 1303
523y 4+ 1523y* _ 53y 1523 106 9Imin? — 6m3n? _ Imin 6m3nt
10223 © 10223 10223 ) 12m3n? N 12m3n?  12m3n?
. 3y 3mn®  n
2y 2 4 2
242°y" — 362%y° + 122y _ 24257 7 36z%y° 12zy _ 2_y3 3y 1
60574 6025yt 60x5y*  60xPyt 5 5z Hriy?
9a’b* + 27a%b* — 18a%0®  9a®b* | 274%b*  18a%V®  « L3
18a2b” 184207 © 18a%b7  18a2b7 203 203 b!
3T + 110. z+ 3
r+3|3 2+11x+ 3z +2 32> + 11z + 6
32+ 9z 32>+ 2z
2z 46 9z 4 6
20+ 6 9z +6
0 0
T— T+ 3= 112. 2x —
2x — 5222 — 192+ 37 r—7 z719:c+3
2562 — 5z 2£E — 14z
— — bx+35
14z 4+ 37 5 a5
~ldz+ 35 L)
5 0
202+ 204+ 2+ 114. o — x4 3+ 5
r—1|22°+ 02240+ 1 20 —7122° — 922 + 13z — 20
22 — 222 223 — 72?
222 + 0z + 1 — 222+ 13z — 20
222 — 2z — 2%+ Tz
20+ 1 6z — 20
20— 2 6 — 21
3 1
z— 3 116. r— 24+
2 +x—1[a3 —21‘274:c+3 2 —32* — 227 —4x +5
3 + x°— 3 — 3z
— 322 -3z +3 —2:2 - r+5
— 32> -3z +3 — 212 +6
0 T - -1
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EXERCISES 0.4

117. o~ 24 D
23— 2|2 + 02t — 22° — 322 + 02+ 9
x° — 222
223 — 224+ 02+9
— 223 +4
- +5

119. ot 4+ 2% + 422+ 8z + 16
z—2[2° + 02 + 023 + 022 + Oz — 32
x® — 22t
2z* + 023
224 — 43
423 + 0x2
423 — 822
8z + Oz
8z2 — 16z
16x — 32
16z — 32
0

121. 622+ x— 12

118. 2—- 24 P

233
23— 3|2 + 02t — 22° — 322 + 02+ 9
z° — 322
— 223 + 0z +9
— 23 46
3
120. 2 - 224+ z— 1
x+1|$4+0x3+0x2+0x—1
4+ o
— 23 4 022
— 3= P
% + 0z
2+
— -1
— xz—1

622 + 11z — 10 [362* + 7223 — 12122 — 1422 + 120

362 + 662° — 602°

6z — 61z2 — 142z

62° + 1122 —

— 722 — 132z + 120
— 722 — 1322 + 120

122. 6224+ 1lz— 10

0

622 4+ — 12 [362t + 7223 — 12122 — 1422 + 120

362t + 62° — 7222

66:Ef5 — 4922 — 1422
6625 + 1122 — 132z

— 6022 — 10z + 120
— 6022 — 10z + 120

0

123. Area = length - width = (z + 5)(z — 2) ft* = (2 — 22 + 5z — 10) ft? = (2° + 3z — 10) i

1
124. Area = 3 base - height

1
2%+ 3z — 40 = 5 (@ +8) - height

2(2” 4 3z — 40) = (z + 8) - height
222 + 62 — 80 = (z + 8) - height
22 + 6z — 80

= height
718 ce

20— 1

0
z+ 81222+ 62— 80

222 + 16z
— 10x — 80
—10x — 80
0

The height is (2z — 10) ft.
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125.

127.

128.

129.

130.

131.

133.

135.

136.

137.

138.

139.

140.

EXERCISES 0.4

d 32+ 19z + 20

Volume =1 -w-h 126. t = — = 3ot 4
. r xT

= (12 — 22)(12 — 22)z 1n:3 s+ 5
= (144 — 48z + 4x2):c in.? 3x 4+ 4 (322 + 192 + 20
— (1442 — 482” + 42°) in 32° + = —

. p X
= (42° — 482° 4 144z) in? 152 + 20
0

t=x+5

(a+b+c)P=(a+b+e)a+bte)=ala+b+c)+bla+b+c)+cla+b+c)
=a®>+ ab+ ac+ ab+ b% + be + ac + be + 2
=a® 4+ b%+ % + 2ab + 2be + 2ac

(a+b+c+d’=(@+b+ct+dlatbtctd
=ala+b+c+d)+bla+b+c+d)+cla+b+c+d)+dla+b+c+d)
=a’ 4 ab+ ac + ad + ab 4 b + be + bd + ac + be + ¢ + ¢d + ad + bd + cd + d*
=a?+ b2+ + d® + 2ab + 2ac + 2ad + 2bc + 2bd + 2cd

Answers may vary.

Multiply the numerator and denominator by the conjugate of the numerator (\/_ — 2).

Check the formula witha =1 and b = 2. 132. Check the formula with @ = 3 and b = 4.
False. Some polynomials are trinomials. 134. True.

True. (122 — 5y)* = (12 — 5y)(12z — 5y) = 1442? — 60y — 60xy + 251>
= 1442 — 1202y + 254>

False. (62 + y)® = (62 + y)(6x + y) = 3622 + 6y + 6zy + y* = 3622 + 122y + 1
False. (v1/3 — 6) (42'/3 4+ 7) = 42?3 + 721/3 — 24213 — 42 = 4277 — 17213 — 42
False. (z73 4 5)(x ™ = 5) =2 % — 503+ 5273 - 25 =276 —25 = & — 25

Profit = Revenue — Cost = (2” 4 200z) — (—200z + 500) = 2” + 200z + 200z — 500
= 2% + 400z — 500

Use the answer to #139.
2% + 400z — 500 = (100)2 +400(100) — 500 = 49,500 =- False.
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EXERCISES 0.5

Exercises 0.5 (page 63)

1.

3.

11.

13.

15.

17.

18.

19.

21.

23.

24,

25.

27.

29.

31.

33.

factor 2.  integer, prime

ar + br = z(a+b) 4. -y =(z+y)(r-y)

2+ 2y + P =(+y)z+y) =@+y)’ 6 P-22ay+yf=@-yl-y =@-y’°

2y’ =z +y) (@ —ay+y’) 8. o'—y’=(-yE’+ay+y’)
30— 6=3(z—2) 10. 5y—15=5(y—3)

8z% + 4a3 = 422(2 + x) 12. 9y° + 6y* = 3y*(3y + 2)

Tz%y? + 1423y? = T2%y%(1 + 22) 14. 25y%2 — 15y2% = 5y2(5y — 32)
alz+y)+blz+y)=(x+y)(at+d) 16. bz —y)+alz—1y)=(z—y)(b+a)

da+b—12a* — 3ab = 4a + b — 3a(4a + b) = 1(da +b) — 3a(4a + b) = (4a + b)(1 — 3a)

P Hdrtaytdy=x(z+4)+yx+4)=(z+4)(z+y)

42 —9=(22)" =32 = (22 +3)(2x —3)  20. 3622 —49 = (62)° — 72 = (62 +7)(6z —T7)
4—9r2 =22 - (3r)° = (24 3r)(2 — 3r) 22, 16— 4922 = 42 — (72)” = (4+ Tz)(4 — Tx)
81zt — 1= (922)° — 12 = (922 + 1)(922 — 1) = (922 + 1)(3z + 1)(3z — 1)

81—t =92— (22" = (94 22)(9— 22) = (9+ 22)(3+ 2)(3 — z)

(x+2)?—25=(z+2)" — 5 26, (x—y)P—9=(z—y)’—3
— e+ 2+5)@+2-5) — -y +3)a—y—3)

2+ 8416 = (x+4)(x+4) = (x+4)° 28. a?—12a+36 = (a —6)(a —6) = (a — 6)°

b2 —100+25=(b—5)(b—5)=(b—5)" 30. 2+14y+49=y+7y+7)=y+7)’°

m? 4+ 4mn + 4n® = (m + 2n)(m + 2n) 32. 7% —8rs+ 165> = (r — 4s)(r — 45)
— (m+20)° (s
1222 — 2y — 6y = (4 — 3y)(3z + 2y) 34. 822 — 10xy — 3y = (4z + y)(2z — 3y)
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35.

37.

39.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

EXERCISES 0.5

22 +10x+21:a=1,b=10,c =21 36. 22+ T7x4+10:a=1,b=7¢=10

key number = ac = 1(21) = 21 key number = ac = 1(10) = 10

22410z +21 =2® 4+ Tx 4+ 3z + 21 2?4+ Tz + 10 = 2% + 5z + 2z + 10
=z(x+7)+3@x+7) =xz(x+5)+2(z+5)
=(z+T7)(z+3) =(z+5)(z+2)

2?2 —4dr—12:a=1,b=—4,c=—12 38. 22—2x—63:a=1,b=—-2,¢=—63

key number = ac = 1(—12) = —12 key number = ac = 1(—63) = —63

2 —dx —12 =22 — 6z + 22 — 12 22— 22— 63 =2 -9z + Tz — 63
=z(x —6)+2(z — 6) =z(x—9)+7(x—-9)
=(z—-6)(z+2) =@-9)(z+7)

6p° +Tp—3:a=6,b="7c=-3 40. 4¢>—19¢+12:a=4,b=—19,¢c =12

key number = ac = 6(—3) = —18 key number = ac = 4(12) = 48

6p> +Tp—3=6p>+9p—2p—3 4¢*> —19¢ + 12 = 4¢°> — 3¢ — 16q + 12
=3p(2p+3) — (2p+3) =q(4g—3) —4(4q - 3)
=(2p+3)Bp—1) =(4¢-3)(¢—4)

B33 =B+ =0+ - )7+ 7] =0t+7)(t*— Tt +49)

485 =1 + (25)° = (r 4 25) [r? — (r)(2s) + (23)2] = (r+2s)(r* — 2rs + 4s?)

125" + 2162° = (5y)° + (62)* = (5y + 62)[(5y)* — (5y)(62) + (62)°]
= (5y + 6z) (25y* — 30yz + 3627)

27y% +10002° = (3y)* + (102)* = (3y + 102)[(3y)* — (3y)(10z) + (102)*]
= (3y + 102)(9y* — 30yz + 1002)

828 — 27 = (22)° — 3% = (22— 3)[(22)* + (22)(3) + 3?] = (22 — 3)(422 + 62+ 9)
125a° — 64 = (5a)® — 4% = (5a — 4)[(5a)* + (5a)(4) + 4?] = (5a — 4)(25a> + 20a + 16)
343y* — 2 = (Ty)’ — 2* = (Ty — 2) [(Ty)* + (Ty)(2) + 2°] = (Ty — 2)(49y* + Tyz + 2*)

27y — 5122° = (3y)° — (82)" = (3y — 82)[(3y)” + (3y)(82) + (82)°]
= (3y — 82)(9y” + 24yz + 6427)

3abe + 6ab’c + 9abc? = 3abe(a + 2b + 3c)

531323 + 252%y? 22 — 1252yz = Sayz(x?y?2? + Sryz — 25)
32+ 322 —x—1=32%(z+ 1) — Lz +1) = (z+ 1)(32* — 1)
dz +6zy — 9y — 6 =22(2 + 3y) — 3By +2) = 3y +2)(2z — 3)
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53.

54.

5S.

56.

57.

59.

60.

61.

62.

63.

65.

67.

69.

71.

73.

74.

75.

76.

77.

EXERCISES 0.5
2tzy + 2ctx — 3ty — 3ct = t(2xy + 2cx — 3y — 3¢) = t[2z(y +¢) — 3(y+ )] = t(y + ¢)(2z — 3)
2ax + 4ay — bx — 2by = 2a(r + 2y) — b(z + 2y) = (z + 2y)(2a — b)
ax+br+ay+by+az+bz=z(a+b)+yla+b)+z(a+b)=(a+bd)(z+y+2)

62%y° + 18xy + 32%y* + 9z = 3z (2xy” + 6y + 2y® + 3) = 3z [2y(zy* + 3) + 1(2y* + 3)]
=3z(zy* +3)(2y + 1)

= (y—2) =+ —2)lr—(@y-2] 58 Z—(y+3)’=[z+y+3)z—(y+3)
=@@+y—2)(r—y+2) =(z+y+3)(z—y—3)

-y’ —(@+y’=le-y+@@+le-—y)-@+yl=@-y+z+y)c-y—z-y)
— (20)(~2y) = —4zy

(20 +3)* — (2a — 3)* = [(2a + 3) + (2a — 3)][(2a + 3) — (2a — 3)]
=(2a+3+2a—3)(2a+3—2a+3) = (4a)(6) = 24a

ot —yt= (@)~ (1) = (@ + 7))@ — D) = (22 + )z + y)(z — )
A8l =(22)" -9 = (224 9)(22 - 9) = (22 + 9)(2* —3%) = (22 + 9)(2 + 3)(2 — 3)

322 —12=3(2>—4) =3(z +2)(z — 2) 64. 32’y — 3ay = 3zy(a® — 1)
=3zy(x+1)(z—1)

18zy* — 8z = 2z (9y* — 4) 66. 272" — 12 =3(92% — 4)
=2z(3y+2)(3y — 2) =3Bz +2)(3z—2)
22 — 22 + 15 = prime 68. 2°+ x+ 2 = prime
—15+ 2a + 24a” = 24a” + 2a — 15 70. —32— 68z + 92° = 92” — 68z — 32
= (6a+5)(4a — 3) = (92 +4)(z - 8)
62% + 292y + 35y* = (3 + Ty)(2z + 5y) 72. 102? — 17zy + 6y* = (5 — 6y) (22 — y)

12p* — 58pq — 70¢> = 2(6p> — 29pq — 35¢*) = 2(6p — 35¢)(p + q)

3z% — 6zy — 9y* = 3(2% — 22y — 3y?) = 3(z — 3y)(x + y)

—6m? + 47mn — 35n% = —(6m? — 47mn + 35n%) = —(6m — 5n)(m — Tn)
—14r% — 11rs + 15s? = —(14r? 4+ 11rs — 15s?) = —(7r — 5s)(2r + 3s)

—62° + 232” + 352 = —u(62” — 23 — 35) = —w(6z + 7)(x ~ 5)
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78.

79.

80.

81.

83.

85.

87.

89.

91.

92.

93.

94.

95.

96.

97.

98.

99.

EXERCISES 0.5
~y* —y* + 90y = —y(y* +y — 90) = —y(y + 10)(y — 9)
6z — 112° — 352% = 22(62% — 11z — 35) = 22(22 — 7)(3x + 5)

120 + 1722 — 72° = =723 + 1722 + 120 = —2(72® — 172 — 12) = —x(x — 3)(Tz + 4)

' +22% — 15 = (22 +5)(2* - 3) 82. ' —22—6=(2-3)(z*+2)
a —2a" — 3 = (a" — 3)(a" + 1) 84. a +6a" + 8 = (a" +4)(a" +2)

a2 — T 42 = (32" — 2)(22" — 1) 86. 927" 4+ 92" +2 = (32" +2) (32" + 1)
4z — 9" = (22")° — (3y")? 88. 8z — 22" — 3 = (42" — 3)(22" + 1)

— (an + 3yn)(2$n _ 3yn)

10 2n 11yn — 6= (5yn + 2)(2yn _ 3) 9. 16 4n 25y2n y2n(16y2n _ 25)
v [(4y")* - 5°]
y2n(4yn + 5)(4 _ 5)

223 + 2000 = 2(2* 4 1000) = 2(z° + 103) = 2(z + 10)(2? — 10z + 100)
3y + 648 = 3(y® + 216) = 3(y° + 6%) = 3(y + 6)(y* — 6y + 36)

(z+y) —64=(x+9)° -4 =[x +y) —4[(x+v) +4(z +y) + 4]
= (z+y—4)(2® + 22y + y* + 42 + 4y + 16)

@—y)’+2T=(@—-9)°+3 =[x —y) +3][(x —v)* - 3z —y) + 3]
=(z—y+3)(z* — 22y +y* — 3z +3y+9)

64a’ — 5 = (8(13)2 — (y3)2 = (8@3 + y3) (8@3 — y3)
(2a +y) (4&2 — 2ay + yz) (2a —y) (4a2 + 2ay + yz)
= (2a+ y)(2a — y) (4a® — 2ay + v*) (4a® + 2ay + y?)

@+ = (@) + (1) = (@ + 0 (@)} =@ + (17)°)=(a? + 1) (a' — 0202 + b')
ad—b3+a—b=(a—0b)(a®>+ab+b?)+ (a—b)l=(a—0b)(a®+ab+b*+1)
(@®—y*) =5(a+y)=(a+y)la—y) —5a+y) = (a+y)la—y—5)

64° + 0 = (42%)° + (17)° = (4% + ) ((102)° — 22 + (4)°)
= (4x2 + yQ) (16:E4 — 4x2y2 + y4)
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EXERCISES 0.5

100. 22+ 62+ 9 — 225y = (2 + 3) (2 + 3) — 225y° = (2 4+ 3)” — (15y)°
= (2434 15y)(2+ 3 — 15y)

101, 22 — 62 +9 — 144y* = (z — 3)(z — 3) — 144y? = (z — 3)* — (12y)°
=(z—3+4+12y)(z — 3 —12y)

102. 224+ 22 -9y +1 =2 +22+1 -9y = (z+ 1)(z + 1) — 9y°
=(@+1)7 =By’ =(+1+3y)(z+1-3y)

103. (a+0)* —3(a+b)—10=[(a+b)—5][(a+b)+2] = (a+b—5)(a+b+2)
104. 2(a +b)* —5(a+b) —3=[2(a+b) +1][(a+b) —3] = (2a+2b+1)(a+ b —3)
105, 26+ 723 —8 = (23 +8) (2 — 1) = (. + 2)(2* — 2z + 4)(z — 1) (z® + z + 1)

106. 25 — 132* + 3622 = 2%(2* — 1322 + 36) = 2%(2? — 9)(2® — 4) = 2% (z + 3)(x — 3) (v + 2)(z — 2)

107. x4+z2+1:z4+2x2+17502 108. z'+ 32> +4=a+42+4— 27
:(x +1)(w —l—l) =(w2+2)(x2+2)—x2
= (2? +1) :(;p2+2)2—x2
:(x +1+:v)(x —I—l—x) :(x2+2+x)(x —|—2—x)
(z +x+1)(:c —erl) :(IE +x+2)(:c —z+2)
109. z* 4 722416 = 2* + 822 + 16 — 22 110. o' +22 + 9=y + 61> +9 — 4¢°
=(x2+4)(x2+4)—x2 = (y*+3)(y* +3) —4y°
= (22 +4)" - = (> +3)" — (2)°
= (2? +4+w)(x +4—1) = (v +3+2y)(y +3—2y)
= (2" +2+4) (" —z+4) = +2y+3)(y* —2y+3)

11 4a* +1+3a2 =4a* + 40>+ 1 —a® = (20 +1) (2a® + 1) — a® = (2a® +1)" — @
= (2a2+1+a)(2a2+1—a)
= (2a’+a+1)(2a> —a+1)

12, o'+ 25+ 62% = 2 + 1022 + 25 — 42 = (2> +5) (22 + 5) — 4a® = (2* +5)° — (22)°
= (z2+5+2z)(x2+572x)
= (x2+2x+5)(x2—2:6+2)

4 4, 4 .

113. V= gwr‘f - gmg 114. f =144 — 16¢*
. . _ 42

= %ﬂ'(r‘f —3) =16(9—1*)

%71’(1"1 —19)(r? +rirg +13) =166 +4)E3 1)
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EXERCISES 0.5

115-118. Answers may vary.

119.

121.

123.

125.

127.

129.

131.

132.

133.

134.

135.

137.

138.

139.

140.

3r+2=2(%+%)=2(3z+1) 120. 52 -3 =5(% - ) =5(z - 2)
P?420+4=2(5 +%+4) 122, 322 - 20 -5 =3(% - 2 - %)
22(%x2+x+2) 23(%‘2—%%— %)
atb=a(2+) =a(1+2) 1240 b=b(s 1) =b( - 1)
T+ 22 = g1/? (x171/2 + xl/Q’l/Q) 126. 23/2 — 21/2 — xl/?(x3/271/2 - x1/2’1/2)
= zl/Z(:pl/Q +1) =22z —1)
\fy \/_a 3b
2:c+\/§y_ﬁ< 128. /3a—3b=/3
Vit Vi B
= Va(Var ) = V3 (a—V30)
3/2 _ 3/2p _ ab’/? _a3/2b 2 — a_b2 b
ab a’’“b ab( i b 130. ab®>+b=1>b"" = 1+b

= ab(b1/2 - a1/2)

P4 —6+ay—2y=(x+3)(z—2)+ylx—2)=(z—

202 + 52 +2—ay—2y=2x+1)(z+2) —ylz+2) =

=b""(ab® + 0%

2)(x+3+y)

(x+2)2z+1—-y)

a'+2a* +a*+a+1=d*(a*+2a+1)+a+1=d*(a+1)(a+1)+1(a+1)
=(a+1)[a*(a+1)+1]
=(a+1)(a®+a*+1)

a'+a* -2 +a—-1=d*(c®*+a—-2)+a—-1=da*(a+2)(a—1)+1(a—1)

a —

(
=(a—

1)[a*(a+2)+1]
1)(a® 4 2a* +1)

True. 136. False. 252222 + 36 is the sum of
two squares and is thus prime.

False. p*¢*r® + 64 = (pqr)”® + 43 = (pgr + 4)(p*¢®r* —

4dpqr + 16)

True. 2723 — 125¢° = (3z)* — (5y)* = (3x — 5y) (922 + 152y + 25¢2)

True.

False. It can be factored for these values of k: 7, 8, 12,

32
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Exercises 0.6 (page 73)

EXERCISES 0.6

1. numerator 2.  denominator 3. ad=bc 4. zero
ac ad atc a—c
5. o 6. ° 7. ue 8. 5°
2 2
5 STl o, B2
3y 6y 42 1622
8z - 6y = 3y - 162 322 - 1602 £ 442 - 12y
48xy = 48zy 48z # 48y*
EQUAL NOT EQUAL
25zyz 9 50a’be 15rs% 9 37.5a3
11. = 12. =
12ab%c  24xyz 4rs? 10a?
2
25xyz - 24xyz 2 19ab%c - 50abe 15rs® - 10a® = 4rs” - 37.5a
6002%y*2* # 600a’b*c? 150rs%a® = 150rsa®
NOT EQUAL EQUAL
13 7a%b _a-Tab _a @_i 14 35p3q2_5q-7p3q_@ 7p3q_5_q
© 2lab?  3b-Tab 3b Tab  3b T49ptq  Tp-Tpdq  Tp Tpdq  Tp
4xr 2 4 - 2 8x -5y 4 —5y-4 =20y 10
15. = .2 — = 16. —2. - = = S —
7 5a 7-ba  3ba 2z y?  2z-y? 2122 yz
j7, Sm . Sm _Sm 10n_S0mm 16 o 15 5p _ Isp 164 _ 240 _
" 5n T 10n  5n 3m 15mn " 8 " 16¢2 8 —b5p —40pg
3z 2z 3z+42z 5z =z Ta 3a Ta—3a 4a a
19. —+—= =_—=- 20 ———= =7 =7
o¢ + o¢ 5¢ 5¢ ¢ 4b  4b 4b b b
11 1522y 7 2y - 1422y - 222y 2 8rst? Trst? - 15rst? _rs
T 7a?b3 Ta?b3  Ta?b3  a?b3 To1smA? T 15mA2 15mAt2 mA
23 20 -4 2@x-2) 2 24 =16  (z+4)(x—4) x+4
T2 —4 0 (24+2)(z-2) z+2 T 22 -82+16 (x—4)(z—4) z-—4
25 4-2* (2+x)2-2) w42 25-2> (5+x)b-2) x-5
T 22-52+6 (z-3)(z—-2) x-3 224+102+25 (z+5)(z+5)  x+5
27 62 + 22 — 12z z(62*+2—12) z(22+3)(3z—4) 3z—4
Todxd 4+ 4a? -3z z(da 44z -3) x(22+3)2r—1) 221
28 6z —5a® — 622  2%*(62® — 5 —6)  2?(20—3)(3z+2)  x(2x —3)(3z +2)

223 — Ta2 — 15z z(220% — Tz — 15)

x(2z 4+ 3)(x — 5)

33

2z + 3)(xz — 5)



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

EXERCISES 0.6

3-8 B x3 — 23 (z—2)(a®+204+4) 2*+2z+4
2+ar—2r—2a z(zt+a)—2x+a)  (r+a)(z—-2) = z+a
ry+2r+3y+6  ay+2)+3@y+2) (y+2)(z+3)  y+2

x4 27 N z3 4 33 C(z+3)(22—3z+9) 22-3z+9
x?—1 x? C(r+1)(z—-1) x? x(r—1)

x 22 4+2x+1 x (z+1)(z+1) z+1
y-2y+1  y+2 -V -1H  y+2  y-1

y vty -2 y W+2)y-1 vy

3224+ Tx+2 -z Br+1)(x+2) zz—-1) x-1

242 3x2+x  a(z+2) x(3x+1) x

P+ 22°+zx—-3  z(z+1) (2z+3)(z—1)71
222 + 3z 22—-1  x22+3) (z+D(x-1)

x2+z.z271 _z+l) (@+1)(=z-1) 756(2134’1)2

r—1 z+2  x-1 T+2 oz +2

> +52+6 x+2 (x+2)(z+3) x+2 B x4+ 2

224+6z+9 22—-4 (z+3)(z+3) (@+2)(z—2) (z+3)(z—2)

2x2+32éx2+1672x2+32 2 2(2*+16) 2 1
8 2 8 2416 8 2 +16 2

??+z-6 22—4 2’+2-6 22-9 (z+3)(z—-2) (z+3)(z—23)

22—6x4+9 22—9 22—-6x+9 22—-4 (z—-3)(x—3) (z+2)(z—2)

 (z+3)

(2 —-3)(z+2)
22+z—20;22—25_22+z—20 z2—5  (2+5)(z—4) z—5
2—4 T z-5  22-4 2225 (2+2)(z—2) (2+5)(z—5)

_ z—4

(24 2)(2—2)
ax—&—bx—l—a—i—b; 2 —1 _ar+br+a+b 2 —2x+1
a?+2ab+0b2 T x2—2x+1 o+ 2ab+ b2 2 —1

zla+b)+1a+d) (z—-1)(z-1)
(a+b)(a+D) (x+1)(z-1)
_(a+b)(z+1) (z-1D(x—-1) =x-1

(a+b)(a+b) (x+1)(xz—1) a+bd

34



EXERCISES 0.6

30 +52 -2 6%+ 13x—5 32 +5r—2 20 45

4. 3 +222 223 +522 a3 +222 622+ 1325
_Br-D(x+2) 2’2z +5) _
2% (z + 2) Bz —1)(2z +5)
g, TABr+12, 27-2-3  2’+13r+12 82°—14r+5
©o8x?—6r—5 8?14z +5 8P —6x—5 22?-x-3
(x4 12)(z+1) (4x—-5)2rx—-1) (x+12)(2z—-1)
T (z-5)2z+1) (2z-3)(z+1) (2z+1)(2z—3)
2+ T7r+12 22 -3x—-10 23 —42°+ 3z
43. 3_ 2 T2 )
-2t —6r z¢+2x-3 x*—2-20
_ (@+3)(z+4) (@-5)(z+2) z@@-3)(z—1)
2z -3)(z+2) (x+3)(z—1) (z-5)(z+4)
44 r(z—-2)—-3  zz+1)-2 _ 2 —2r—3 . 22+ —2
Cox(z+7)=3x—-1) z(x-T)+3(x+1) 22+Tr—-3z+3 22—-Tr+3x+3
7x2—2z—3 D
T 22 44r+3 2—4w+3
_(z=3)(=z+1) (@+2)(z—-1) =z+2
(@ +3)(z+1) (-3)(z—1) x+3
45 2?2 —2x—3 3-8 22 +6x+5 _ 2 —2r—3 .330—8.7902—33:5—10
T 2122 —50x—16 -3 " 722 —-33z—-10 2122 -50x—16 x—-3 22+ 6x+5
_ (z=3)(x+1) 3-8 (Tx+2)(x—5)
T (Tz+2)Bz—8) -3 (z+5)(z+1)
_r—5
T+5
46 x3+27;<x2+4x+3;x2+x—6):x3+27;<x2+4x+3.x2—3x+9)
T4 2+2x 22— 3x+9 x?—4 x4 2z 224+ —6
2427 ((+3)(x+1) 2?—3z+9
_:1:24_< z(z +2) '(x+3)(xz))
2427 | (z+1)(2* -3z +9)
T2 —4 7 z(e+2)(z—2)
~ (z+3)(a?—3z+9) x(zx+2)(x —2)
T (+2)(@x-2)  (z+1)(@®—-3z+49)
~ x(z+3)
ozt
47, 3 w+2:3—|—x+2:x+5 48. 3 +w+2:3+w+2:x+5
z+3 x+3 z+3 z+3 z+1 z+1 z+1 x+1
49. e 4 :496—4:4(:10—1):4 50. 6z 3 :690—3:3(2:5—1)
r—1 =z-1 z—1 z—1 r—2 x-—2 T —2 T —2



EXERCISES 0.6

2 1 -2 1 -1 3 2 3 -2 )
) 57z+z75:x75+z75::c75 52 -6 6-z -6 -6 -6
3.2 _ 3a-1 2w+l _ 30-3 . 2042
r+1 -1 (z+D)(xz-1) (z—-D+1) (z+)(x-1) (@-1D(@+1)
or — 1
S (r+D)(z—-1)
3 L 3(x—4) r(x+4)  3x-—12 n 2?2 +4x
r+4 -4 (2+4)(x—4) (r—-4)(z+4) (z+4)(z—4) (z—4)(z+4)
2t 4 Tr— 12
(v +4)(z—4)

a+3 n a _ a+3 n a
a2 +7a+12  a>—16 (a+3)(a+4)  (a+4)(a—4)
1

B a+4+(a+4)(a74)

1(a—4) a
C(a+4)(a—4)  (a+4)(a—4)
a—4 a
T+ da—4) et da—1)
B 2a — 4 _ 2(a—2)
C(a+4)(a—4) (a+4)(a—4)
a 2 - a 2
a2+a—2+a2—5a+4_(a+2)(a—1) (a—4)(a—1)
_elad) 2t
(a+2)(a—1)(a—4) (a—4)(a—1)(a+2)
- a’ —4a 2a+4
(a+2)(a—1D(a—4)  (a+2)(a—1)(a—4)
_ a’—2a+4
 (a+2)(a—1)(a—4)
x I x - x 1(z—2)
2—4 42 (@+2@-2) z+2 (@+2@@-2) (=+2)(z—2)
T T —2
T @+2)@-2) (z+2)(z-2)
2
C(z+2)(z—-2)
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58.

59.

60.

61.

62.

EXERCISES 0.6

b2 4 b2 4 b2(b) 4(b - 2)
b2—4 02420 (b+2)b—2) bOb+2) bb+2)D0—-2) bb+2)(b—2)
B b 4b — 8
Tbh(b+2)b—2) bb+2)(b—2)
b —4b+38
T +2)(b-2)
3xr—2 x 3xr—2 T
2+204+1 22—1 (@+D@E+1) (@+D-1)
_ Br—-2)(z-1) x(x+1)
4+ D(z+1)(xz—-1) (z+)(z-1)(x+1)
_ 32?2 — 5z +2 22+
4+ Dz+D(x-1) (@+D+1)(z-1)
2% — 6x + 2 2(x? — 3z + 1)

S @)@+ )E-1) (z+ 1) (x-1)

2t t+1 2t t+1 2t(t) (t+1)(t —5)
2-25 245t (t+5)(t—5) t(t+5) t{t+5)(t—5) t{t+5)(t—5)
- 2t 2 —4t—5
T t(t+5)(t—5) t(t+5)(t—5)
2+ 4t +5

CHt+5)(t—5)

2 1 2 3 1
y2*1+3+y+1 - (y+1)(y*1)+f+m
_ 2 3y+ Dy —1) 1y —1)
S D-1)  y+)-1)  +y-1)
2 3y2—3 y—1

D1 GrDw-1  G+rOE-1
3 Hy-2  (By-2)(y+1)  3y—2

W+y-1) @+hHly-1) y-—1

4 1 2 4 1

Sy s el A N () R
C2(t+2)(t—2) 4 1(t+2)
It +2)(t-2)  (t+2)(t-2) (t+2)(t-2)
2t — 8 4 t+2

G+2(-2)  (+2(-2 (+20-2)
22—t —6 (2t+3)(t—2) 2t+3
t+2)(t—2) (t+2)(t—2) t+2
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63.

64.

65.

66.

67.

EXERCISES 0.6

1 3 3z —2 1 3 3z —2
x72+:1:+2_ 2 —4 z—2+:c+2_ (z+2)(z—2)
1(x +2) 3(x—2) 3z —2
(z—2)z+2) (+2)(z—-2) (z+2)(xz—2)
_ T+ 2 n 3z —6 B 3z — 2
(w+2)(x2— 2) (:cl—&—Q)(x—Q) (z+2)(x—2)

S (w+2)(z—2) x+2

x 5 33r—1) = 5 9z — 3

r—3 x+3 x2—9 _x—37x+3+(x+3)(x—3)
_ z(r+3)  5(z—3) n 9x — 3
(x—3)z+3) (z+3)(z—3) (z+3)(z—3)
z* + 3z 5z — 15 9z — 3

T3 -3) (@13)@-3 @ @+3)@-3)
P47 +12  (x+3)(z+4) z+4

C(z+3)(z—-3) (z+3)(x—3) z-3
1(z — 3) 1(z — 2) z—3
(@2)@3)%3)@2)) 21
z—3
B <<xz><x3>+<
_ 2r—5 .x—3: 2x —5
C(z—-2)(z—-3) 22 2x(z — 2)

(:vil ; xiQ) +xi2 - ((:c—lﬁ-(glc)(x?Q) B (xi(;);rxlj-l)> ' zf

( T —2 B r+1 >.z2
A\ +D(x—-2) (z+1)(z—2) 1
-3 r—2 =3

T @4+ D@E-2) 1 z41

1 n 1 T —3
r—2 x—3 2z

hey)

3z T 3z+1 3z T 3z +1

r—4 z+4 16—22 z—-4 z+4 (Ad+z)d—1)
3z T 3z +1
x74_:1:+4+(x+4)(:c74)

3z(z+4) z(@—4) n 3x+1

S (w—4)(z+4) (+)r—4)  (r+4)(z—4)
_ 322 + 122 22— dx 3z +1
T aAd@—4) @ -9 Grd@-1
2274+ 19x+ 1
(v +4)(z—4)
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68.

69.

70.

71.

EXERCISES 0.6

Tz n 3z +3:071 Tz Jrf?):c+ 3z —1
r—5 5—2 22-25 x-5 x-5 (z+5)(z—05)
4z 3z—1
= +

x—5 (x+5)(zx—05)

_ dx(xz+5) n 3x—1

(x=5)(z+5)  (z+5)(x—5)

4% + 20z 3z—1 - 4% + 237 — 1

(x+5)(x—=5) (x+5)(x—5) (r+5)(x—>5)

1 2 1
x2+3z+2_x2+4:1:+3+:c2+5z+6

B 1 2 1

T @i er]) @@t @r2)@i3)

_ 1(x +3) B 2(z+2) n 1z +1)
(+2)(z+1)(x+3) (@+3)(z+1)(xz+2) (x+2)(z+3)(x+1)

- T+ 3 20+ 4 r+1

T @ D@13 @r2@rD@+3) @@t D@t3)
r+3—-2x—4+x+1 0

(@ +2)z+D)(z+3)  (z+2)(z+1)(z+3)

-2 n 2 _ 22 — 2y 2 n -2 _ 2z — 2y

vy oz -oG-2 y-o z-z G-o-2)
2z —x) —2y-=x) 222y
y—a)(z—2) (-2)y—2) (Y—2)(z-2)
_ 2z — 2z " —2y+2z 22— 2y
—o)z—z) (y-2)z-2) y-2)(z-2
2220 —-2y+2x—22+2y 0

=0

(y —2)(z - ) Cy-2)(z-2)

3x — 2 422 +2 322 -25
Zro-20 2£-25 216
3x—2 42”42 N 322 — 25
(x+5)(z—4) (z+5)(z—5) (z+4)(z—4)
Bz —2)(z=5)(z+4) (A2*+2)(z-4)(z+4)
(z+5)(x—4)(z—5)(z+4) (z+5)(z—5)(z—4)(z+4)
(32? — 25)(z + 5)(x — 5)

(x+4)(z—4)(z+5)(z—5)
323 — 52 — 58z + 40 B 4t — 6222 — 32

(z+5)(z—)(z—5)(z+4) (@+5)x—x->5)(z+4)
3zt — 10022 + 625

_|_
(x4+5)(x—4)(z—5)(z+4)
continued on next page...
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EXERCISES 0.6

71. continued
B 3z3 — 5% — 58x + 40 7 4t — 6227 — 32
(@ +5)(z—4)(z—5)(z+4) (v+5)(z—4)(z—5)(x+4)
N 3z' — 10027 + 625
(x+5)(z—4)(x—5)(z+4)
~ 3a® — 52” — 58z 4 40 — 4a! 4 6227 + 32 4 32" — 1002” 4 625
B (x+5)(x—4)(z—5)(z+4)
_—a' 432 — 4327 — 58z + 697
(x+5)(x—4)(z—5)(z+4)
7 3T+ 2 T +4 o1
o822 —10r—3  6x2—1lx+3 4dr+1
-~ 3z 42 z+4 1
(A +1)(2z-3)  Br-1)(2z-3) 4dx+1
Bz +2)3x—1) (x+4)(4z+1) 12z -3)3z-1)
x4+ 12z -3)Br—1)  (Bx—-1)2z—-3)dr+1) (do+1)2z—3)3z—1)
-~ 922 + 3z — 2 + 4 + 17z + 4 B 622 — 11z + 3
(A +1)2z-3)Br—1)  (da+1)2z-3)Br—-1) (do+1)2z—-3)(3z—1)
922430 — 2442 + 170 +4— 62" + 11z —3 72° + 31z — 1
B (4z +1)(2z — 3)(3z — 1) -~ (dz+1)(2z —3)(3x —1)
3a 2 3t? 2 2
5 3 6 3a b b 9 3t t 3t° 18
. o du b S B e, UL LW
e b b b 6ac 2c w 9z 1Bz 9z 1
2 2 2 3u’y 2 2
7. 321)b:3ab+a—b:3ab-2—7:81a 76. i:3uv%3ﬂ:3uvlizg
% 1 27 1 ab 3uv 4t 1 ¢ 3uv 4t
z—y _ _ —
7. zfibx:x y.y-xr_r-Yy, ab _ 1
— ab ab ab  y—=x
s S 2?5246 a?—9 aP—bw+6 2y
) ’;T;;’ N 22y 22y 2x2y 2 -9
(z—3)(z—2) 22%y _x—2
N 2x%y (x+3)(x—3) x+3
S B (R N ORe! O e
Coowy o ayley) a?y? oy
0. — W ___wly) 2y’ __oy Ty
R xy(u+g) xy(u)—l—:lcy(H) 1ly+ 11z 1l(y+=x)

Y
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81.

83.

84.

85.

86.

88.

89.

90.

91.

EXERCISES 0.6

brb_m(ie) _w@em() o iob w(ion)  m() -n()

T 1 1,1 -

) T B ) T ()
Ytz _y-z
= vt

. : 3a 4a? 3a a®

e _ 4;;2 B abx(T - T) B abz () 7‘””(7) _ 3a’z —4a’  a*(3z — 4ab)

Pta abe(G+g)  aba(p) +aba(l) 0 artb o ardd

- 2 T 2 2z

- _y<1 :u)_y(l) y(y)_zﬁ—wy_ yly—=) -y

2 1 ofa2 1 o2 2(1 _IZ*yZ_($+y)($*y)_x+y

7 y v ) — v ()

2z 2(2z) 227 3xy xy(3zy) 3z%y?
1 3 = N = 3 87 1 T = . = ;
-2 2(1-3) Z(lg —2(2) Ty xy(l — E) zy(l) — xy(r—y)
_ 2z 302y
z—3 =
zy—1
c—3+1  w(@-34+1)  2?-3z+1  2’-3z+1 _

—%—$+3_x(f%fx+3)_flf:p2+3x —(22 =3z +1)

3x z(3z) 3z?

o+ 1 et ) @

20 +4 522 +4) 102 +20  2(52° +10)  52° 410
2+4 " 5(2+4) 0 10+4z  2(5+22) 542

e @+ -1GE - ) | @429 -)() - @+ 2@ -1 ()
L+ @+)e-1)E+ ) @+2)E-D)(E) + @+ -1) ()
_ (@=1)(x) - (=+2)(2)
(z-1)@)+ (z +2)(z)

2P—rx—2x—4 22 —3x—4

:3x—3+x2+2x_x2+5$—3
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EXERCISES 0.6

0y atih  @-3@-2(E+l)  @-3@—2(2) +@ -3 —2)(L)
e =3 -2)(5 %) (@-3)-2)() - (@-3)(-2)(%5)
_ (@=2)22) + (z - 3)(1)
(z—=2)(3) — (z = 3)(z)
_2x2—4x+x—3
32 —-6—22+ 3z
72z273x73772x2—3z—3
224 6x—6  a2—6x+6
o L 1 a) @ S T ()
Cl4at 14E (141 2+ iyt T Ll 1,1) y+z
I( ) Y x Y I’y(i+y) Y
05 Br+2) ' +2 -1 Fst @42 -D(E )
(x+2)" 21 (z+2)(z—1)(-)
_ @)@ -D(E5) + @+ 2@ - 1))
r—1
(z-1@)+ (= +2)(2)
rz—1
_3r—-3+2x+4 Sr+1
o rz—1 -1
g, 20@-3" -3+ - @32 (5 - o)
. 1 - = 1 =
(z—3)"(z+2) I (w—3)(x+2)<m)
(x4 2)(2z) — (x — 3)(3)
N 1
=22 +42—324+9=222+2+9
g, L hk@ ki ks kb
- - = = —
Bth kk(E ) kk(E)+kk(E) TR
1 RiRyRs(1) RiRyR;
%8. IR UOTINS N 1 1 Y 1 1 1
Ry Ry Ry R1R2R3<R_1 + Ry + R_z) RlRZRd(E> + RIRQRJ(E) + RlRZRd(E>
RiRyR3

" RoRs + RiRy + RiRs
99-104. Answers may vary.

a ¢ _a dyc b _ady be _ adtbe
105. 7+ 5 = it =% T = b

106. Letz =

o . ¢ c_a Le.d _a d
g+ . Thenz- ¢ =¢,andw- S ¢ =72 Thus,

Skl
\
aule
Il
8
Il
B



EXERCISES 0.6

107 T _ T _ T A 3x 3z
Cltge 1+ 14 x((”) Cl+g o 3(1+5) 34w
T x(5
108 ab _ab ab _ab 2ab _ 2ab
T245h 24 S 5 ‘153’3 2+ %224 %) 4+3a
a aly
1 1 1 (x+ 1)1 z+1 z+1
109 - M) 1+5 @+ )(1+.2) otliz 22+l
1+ ﬂ 1+ m z+1 z+1
110 y y oy @y+2y) 28+ 2
. 7 = = 2 . =
2+577 2+ y(2)2 2455 (2y+2)(2+ 2%) (2y+2)(2) + 2y
y y(2+2) :
_ 2yl +1)
dy+4+42y
_2yw+1D) _yly+1)
23y +2) 3y +2
111. False. The denominator can never equal 0. 112. True.
113. False. :—ﬂ = 1 for all values of x 114. False. ;%Z = —1 for all values of =
exceptz = —7. exceptr = 7.
3 3 3
- — — 1
PRI et ) NP C k) N C k) SN SO Y
(y — ) [—(z —y)] (1) (z—y) -1
254+ 25 T T 5 5 S5 y H x dy+dz
116. False. =— 4+ —=—=14+—. 117. False. -+ - =—-> 4 - — = ——,
ame 25 25+25 +25 asex—l—y T y+y T Ty
1 1 1 10x —1
118. False. 10 — — = —0 R 0z . 119. The domain is the set of all real numbers
T 1 T T
except x = 6.
120. The domain is the set of all real numbers.
Chapter 0 Review (page 76)
1. natural: 3,6, 8 2. whole: 0, 3,6, 8
3. integers: —6,—3,0, 3,6, 8 4. rational: —6, —3, 0, %, 3,6,8
5. irrational: 7, \/5 6. real: —6,-3,0,1%,3,7, V5,6, 8
7. prime: 3 8. composite: 6,8
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11.

13.

15.

17.

18.

20.

22,

23.

24,

25.

27.

29.

30.

32.

CHAPTER 0 REVIEW

even integers: —6, 0, 6, 8 10.
Associative Property of Addition 12.
Associative Property of Multiplication 14.
Commutative Property of Multiplication 16.
Double Negative Rule
19.
11 13 17 19
-3<z<h 21.
——
-3 5
(727 4]
— (——
-2 4
(=00, 2) N (=5, )
(—o0, 2) : ) —
2
(=5, 00) ¢ ( »
=5
(=00, 2) N (=5, ) ‘_(_)_’
-5 2
(=00, —4) U [6, 0)
—4 6
Since 6 > 0, |6] = 6. 26.
Since 1 — /2 < 0, 28.
’17\&’:7(17&) —V2-1.
distance = |7 — (—5)| = |12] = 12
—5a® = —5aaa 31.
3ttt = 3t3 33.

44

odd integers: —3, 3
Commutative Property of Addition
Distributive Property

Commutative Property of Addition

10 12 14

r>0o0rx < —1

=

Since —25 < 0, |—25| = —(—25) = 25.

Since \/g— 1>0,

’\/§f1’:\/§f1.

(=5a)* = (—5a)(—5a)

(—20)(3b) = (—2)(3)bb = —6b>



34.

36.

38.

40.

42.

43.

44.

45.

46.

47.

49.

51.

52.

54.

56.

CHAPTER 0 REVIEW

n2nt = p2+d = b 35 (ps)Q = p¥2 = pf
1\ 3 433 12
3,204 _ o3yd, 24 12,8 a _ (@)
(") = (") (y°) =27y 37 (ﬁ)—(ws—b—a
3 3 3
(m~*n)* = (m~ 1)2:7717"—L 39. (2 CY () @)
mb ) 2 2p? (2p?)?
5 2\ 2 3\ 2 6
@ 55 3_ 1 a A b
FC T i (z?) —<$)—a

—a? —ay? = —(=3)" = (=3)(3)% = —(+9) — (=3)(9) = —9 — (—27) = —9 + 27 = 18
6750 = 6.750 x 103 48. 0.00023 = 2.3 x 10~*
4.8 x 102 = 480 50. 0.25 x 1072 = 0.00025

(45,000)(350,000) (4.5 x 104)(3.5 x 10°) 4.5 x 3.5 x 10* x 10° _ 15.75 x 10°

0.000105 n 1.05 x 104 o 1.05 x 104 "~ 1.05 x 104
=15x 10"
=1.5x 10"
1/3
27\ /? 3\° 3
12172 = (112)/% = 11 = =<
(11%) 53 125 5 5
(322°)"° = 3215(2%)"° = 22 55. (81ah)'" = 811/4(a)* = 3|
(—10002%)"* = (~1000)"/% () 57 (—252%)"" = (—25)12(a2)"?
= —10x2 = not a real number
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58.

60.

61.

62.

64.

66.

67.

68.

70.

73.

76.

78.

79.

80

CHAPTER 0 REVIEW

~1/2 1/2
(x12y2)1/2 _ ($12)1/2(y2)1/2 _ $b|y| 59, (‘T_lz) _ (y_4) — y_2

y4

230503 13 —c/3 i3 9/3\1/3 3\1/3
c—2/3 T\ s = (=)= (=) = —c

-1/2 1/2 1/2 1/2
a g\ e N e\ e\ RTINS
2972 T\ g3 | 2n =\ ar = (@) =(a") " =a

1 1 11
6423 = (641/3)° = 42 = 16 63. 2= = = —_
( ) 3235 (3215 2% 8

16 3/4 RGN (161/4)3 28 s 32 2/5 o3 (321/5)2 2 4

81 S8 gyt 327 "o\ 243 24325 (943157 329

8\ rar\¥P omB (273)° 32 ¢
(2_7> N (?) T8 g2 22 4

16\ 625\t 628t (6259)° 50 125

625 -\ 16 C16 (e 28

a/2,a/3 3a/6,,2a/6 5a/6
3N2/3 2/3, 3\2/3 _ 9 ptpt _pp _ b _ L daf6 _
(—21623)7° = (=216)*°(2*)"° = 362 69. Al = T = e =P 6= p
9 V9 3
V36 =6 1. —\/49 = -7 0 T e S
25 \/25 5

21 21 3 ,

= = 74. a2yl = Va2 /y! 75. 3 =
Vizs = Y125 5 oy vy v

= |zly
Jmint /mivnt m?n| 77, @ a0 a0 adb?
P ype ’ > NE ¢

V50 + V8= V25v2+ V42 =52+ 22 =72
V1243 -2 = V4/3+ V3 - V93 =2V/3+V/3-3V3=3/3-3/3=0
W*@:m@fﬁﬁz%ﬂx&cfx@:x%
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CHAPTER 0 REVIEW

g, VI _ VT V5_ V35 g, S _ 8 V2_8/2 8/2
RVERRVERRVE VB VB V2 Vie 4
-2V2
g3 L _ L V4 V4 Va4 a1 2 2 V5 2v5 25
CV2 V2 VA s 2 S VB VB Vs Vi 5
g, V2_ V2 V2 2 g6, VO _V5 V55
T VO VG '5_5\/3_5\/_\/_
g7 V2T _ 22 2 _ 2 g SV7r _ 3V7r V4922 3734308
3 3 V22 32 2 2 Yagr 2/4922
2l
2/ 4922
89. 3rd degree, binomial 90. 2nd degree, trinomial
91. 2nd degree, monomial 92. 4th degree, trinomial

93. 2(z+3)+3(r—4)=2r+6+3x—12=52—6

94. 32%(x—1) — 2x(x+3) — 2*(x + 2) = 32° — 322 — 222 — 62 — 23 — 22° = 22% — T2 — 62
95. (3z+2)(3x+2) =92° + 6z + 6z +4 = 92" + 12z + 4

96. (3z+y)(2z — 3y) = 62% — 9zy + 22y — 3y = 62% — Toy — 3y°

97. (4a + 2b)(2a — 3b) = 8a® — 12ab + 4ab — 6b*> = 8a® — 8ab — 6b°

98. (2+3)(322+2—-1)=322+22—-2+922+32-3=322+1022+22-3

99. (a" +2)(a" — 1) = a® —a" + 24" — 2 = a® + a" — 2

Vita) = (Va+a)(VEta) = (V2) +ovE+ovEeal =24 2002+
+1)(V3+1) = Vo+v2+ V3 +1

V3-2)(Vo+20/3+4) = Y/2T+ 295+ 493200493 -8 =3 -8 =5

oo aar 2(VBH1) 2(VB+1) (\/+1) i
\/571_\/571'\/§+1_<\/§>2_12_ 3-1 3t

100.

>

102.

(
101.
(

103.
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104.

105.

106.

107.

108.

109.

111.

113.

114.

115.

116.

117.

118.

CHAPTER 0 REVIEW

S SV RV B CCAE) N (AR )
VR VEVR VBV (B) (V) 2
-2(V3+V2)
-——
-2(V3+12)
2z 20 r+2  2e(yr+2)  22(Vz+2)

V-2 Ji-2 Jz+2 (Vo)' -2  z—4

VEST VI VET VE i Ey a2ty

VIR VR VT (V- () 5=y

Vi+2 Jr+2 Jr-2 (Vo)'i-22 a-4
5 5 Jz-2 5(/z-2) 5(/z-2)

1-Va _1-ya 1+/a_ 12-(ya)’ 1-a
a a 1—l—\/_ (1+\/E)_a(1+\/5)

322 _y 110 4a%b>® + 6ab? _ 4a?b? n Gab?
6z3y 2z ) 2b2 22 202
= 2a%b + 3ab?
a?+ 204 1 112. B4+ 20— 3+ %
22+ 3(22° + 72> + 8z + 3 x_1|x 0+ 2 322213
223 + 322 5 — 3
4z 4 8z 2z — 322 — 2z
42 + 6 22° — 2z
20+ 3 — 3z2 -3
2243 _ 32 +3
0 —6
33— 3t =3t — 1) =3t(t+ 1)(t — 1)

57 -5 =5 —1) =513 =5(r—1)(r* +r+1)
62% + 7w — 24 = (3x + 8)(2z — 3)

3’ +ar —3a—z=a(Ba+z)—138a+z)= 3a+z)(a—1)

8a% — 125 = (2z)° — 5% = (20 — 5)[(2z)” + (22)(5) + 5°] = (22 — 5)(4a? + 10z + 25)

62% — 20z — 16 = 2(32% — 10z — 8) = 2(3z + 2)(x — 4)
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119.

120.

121.

122.

123.

124.

125.

126.

127.

129.

130.

131.

132.

CHAPTER 0 REVIEW

2+ 6r4+9—12=@+3)(z+3)—t2=@+3) 2 - =(@+3+t)(z+3—1)

322 — 1+ 5x = 322 + 5z — 1 = prime

825 4+ 343 = (22)° + 7% = (22 + 7)[(22)" — (22)(7) + 7?] = (22 + 7)(42% — 14z + 49)
1+ 14b + 490 = 49b% + 14b + 1 = (7b + 1)(7b + 1) = (7b 4 1)?

12122 + 4 — 442 = 1212% — 44z + 4 = (112 — 2) (112 — 2) = (112 — 2)?

64y® — 1000 = 8(8y* — 125) = 8[(2y)” — 5°] = 8(2y — 5)(4y> + 10y + 25)

2xy — dzx — wy + 22w = 2x(y — 22) — w(y — 22) = (y — 22)(22 — w)

z4+2x2+17x2)(x4—z2+1)

2—x —(z—-2) -1 a’—-9 (a+3)(a—3) a+3

22— dz+4 (r—2)(x—2) =x-—2 "a?—6a+9 (a—3)a—3) a—3

@’ —de+4 2’ +52+6  (z—2)(x—2) (z+2)(x+3)
z+2 T —2 N z+2 z—2

= (z—2)(z+3)

22 —1ly+15 ¢ —2y—8 (2y—5)(y—3) (y—4)y+2) 2y—5
Y —6y+8 yr-y—-6 (y-4wy-2) y-3)y+2) y-—2

200 +¢t—3 | 10t+15 22 +t—3 3P—t—4

312 _Tt+4 32 —t—4 32_Tt+4 10t+ 15
t+3)(t—1) Bt—4)(t+1) t+1

(3t —4)(t — 1) 52t+3) 5
PATp+I12 P -9 P HTp+12 PP (p+3)(pt4) P
P82 +4p T p? P82 +4p PP -9 p(P*+8p+4) (p+3)(p—3)
_ p(p+4)
(P +8p+4)(p—3)
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CHAPTER 0 REVIEW

??+r—-6 22—z-6 _  2°—4
22—1—-6 224+x—2 22—52+6
_wQ—I—x—G 22 —x—6 22—5x+6
T2 —2-6 22+x-2  a2—4
(z+3)(z—-2) (@-3)(@+2) (z-2)(x-3) (z+3)(x—2)@x-3)

133.

(z-3)z+2) @+2)@x—1) (z+2)(z-2) (z+2)%x—1)

134 20 +6 202 -2z —4\ 22—z —2 _ 2x+6 x> — 25 2 —x—2
"\z+5 " 22-25 Ja2-22-15 x+5 2@2-1-2) 22-—-2x—15

2(x+3) (x+5)(x—-5) (z—-2)(z+1)

v+5 2@-2)(z+1) (x—5)(z+3)

2 3x 2(x+5) 3x(z —4) 2x + 10 3z% — 12z

r—4 515 @—Da+s) @i @-4) (@—4)@+5)  @—D(x+5)
3z2 — 10z + 10

T @—4)(z+5)

135.

Sz 3z+7 2x+1 Sz +—z—67 S5x(x + 2) (—x—6)(z—2)
x—2 x+2 x+2 x—-2 x+2 (x—2)(z+2) (x+2)(zx—2)

52?4+ 10z —z? — 4+ 12
T a-2@+2)  G—2@+2)
_ Aa? 46z +12  2(22% 4 3z +6)

C (z—2)(z+2) (x —2)(z +2)

136.

T T T
137.
x—1+x—2 r—3

_ x(zx —2)(x —3) x(z—1)(x —3) x(x—1)(x —2)
G-De-2-3)  G-2a-DE-3) " @-Na-De-2)
_ 23 — 522 + 62 + 3 —4a? + 3z 4 23— 32 + 22
(z-D@-2)(x-3) @-DE-2)(z-3) (@-1-2)(-3)
3% — 122° + 11z 2(32% — 122 + 11)

(- -2)(z-3) (z—-1)(z-2)(x—-3)

T 3r+7 2z+1 T —3x—7 2x+1
138. — =
r+1 x+2+z+2 z+1+ T+ 2 +z+2

T —x—6
IE—H+ 4+ 2

x(z+2) (—x—6)(z+1)
z+1)(z+2) (z+2)(z+1)

2%+ 2z —22—T7x—6 —bxr—6

T+ Gr)E+2)  @tr)@+2)

50

=1



CHAPTER 0 REVIEW

3(x+1) 5(z*+3) LT 3z(z+1)(z+1) 5(z*+3)(x+1) x(x?)

139. r  a? r+1 22(x+1) 22(x+1) 22(z+1)
_ 32% + 622 + 3z 523 +5x? + 152+ 15 3
2@+1) 22(x+1) 22 (x+1)
- —xd 4+ 22— 12215
22(x+1)

140 3z +z2+4x+37$2+x767 3 +(I+3)(I+1)7(IE+3)(1}*2)
T+l 2243142 24  z4+1 (z+D@+2) (z+2)(z—-2)
3z z+3 =+3 3z

x+1+x+27:v+2_x+1

S5z 3z
141.%_5_z+3_:p2:5_x.i_@ 142.%:3_$+6_$:3_z y—Zzg

% 2 8 2 3z 3z o y 2 y 6z 2
a3, 2 w(try) w® () g

Ca—y wyle-y)  ayle-y)  wyle—y)

» ey 141 B xy(%+llj) B zy () +xy(llj) oyt

yt—a! i - % xy(llj %) xy(llj) - xy(%) -y
Chapter 0 Test (page 84)
1. oddintegers: —7,1,3 2.  prime numbers: 3
3.  Commutative Property of Addition 4. Distributive Property
5. —4<z<2= 4—(—]—> 6. (—oc0, —3)UI6, ) = 4—) H

—4 2 -3 6
7. Since —17 < 0, |—17| = —(—17) = 17 8. 1Ifz<O0,thenz —7 <0. Then
|z =7 =—(z—7).
9. distance = |12 — (—4)| = [16| = 16 10. distance = |12 — (—20)| = |8] = 8
11. 2t2%2? = p4+5+2 = pl! 12. _r2r35 = s —_
ris? ris?2 s
-2 -2 6 6

(a~ta?) (a') a”? V22 z? N
13. a73 = a73 = F =a 14. $72 = F = (CE ) =X
15. 450,000 = 4.5 x 10° 16. 0.000345 = 3.45 x 10~*
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17.

19.

21.

22,

24,

25.

26.

27.

29.

31.

32.

33.

3s.

37.

CHAPTER 0 TEST

3.7 x 103 = 3,700 18. 1.2 x 1073 =0.0012
3/2 3/2 361/2)°
(25@4)1/2 _ 251/2(a4)1/2 52 20. (36) 36 ( ) 216 8

81) T 8132 (g’ T 120 27

g6 \ ~/3 (278 2/3 B 272/3(59)2/3 B (271/3)256 9sf
2759 S\ st - 82/3(t6)2/3 - (81/3)2t4 T4

/2708 = /27V/ab = 3 23, V124 V21 = V434 V9V3
=2V3+3V3=5V3

2v/321 — 30/242 = 2/ 23/37 — 30V/8v/3z = 22/3z — 32(2)/3z = 223/3z — 62/3z

= —4dzv/3x

T _ T .\/E+2:x(\/5+2):x(\/5+2)
r=2 r-2 Jo+2 (/o) -2 z—4

VEei Vi ViR W ey
\/E—I—\/@ \/E—I-\/@ \/E—I-\/@ \/ﬁ+\/@+\/@+\/? x+2\/x_y+y

(> +3) — (20> —4) =a*+3-2a"+4  28. (3a®b*)(—2a%b") = —6a°b°
=—a’+7

Bz —4)(2x+7) =62° + 21z —8x—28  30. (a"+2)(a" —3)=a""—3a" +2a" —6
= 62 + 137 — 28 =a™ —a" -6

(22 +4)(2?—4) =2 —42® + 422 — 16 = 2* — 16

(2?2 —x+2)(2x —3) =22° — 322 — 222 + 3z + 42 — 6 = 22° — 52® + Tz — 6

6+ 19+ 2L 34. 2?4+ 20+ 1
c—3[62+ z— 23 2z — 1[22% 4 32% + 0z — 1
622 — 18z 22— 2°
192 — 57 422 — ¢
34 2z —1
20 — 1
0
3z + 6y = 3(z + 2y) 36. 2?—100 = 2% —10? = (z + 10)(x — 10)
4527 — 20y* = 5(927 — 4y?) 38. 10t — 19tw + 6w? = (5t — 2w)(2t — 3w)

=53z + 2y)(3z — 2y)
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EXERCISES 1.1
39. 64m? + 12513 = (4m + 5n)(16m?* — 20mn + 25n?)
40. 3a® — 648 = 3(a® — 216) = 3(a — 6)(a® + 6a + 36)

41. ' —2"—12= (2* - 4)(2” + 3) 42. 62! + 112% — 10 = (327 — 2)(22% + 5)
= (z+2)(z — 2) (2 + 3)

3 44p’® _ 4q* 4 49 -2 —(z+TN(e-T7) _  x-T
T 33pt¢ 3p T2+ 14x+49 (z+N(x+T7) 4T
T 2 T+2
45. = =1
x+2+x—l—2 T+ 2
46 z oz zz-1) z(z+]) Ct—z—at—a -2z
x4l z—-1 (z+)(-1) (@+D@-1) (z+)x-1) (z+1)(z-1)
47 B +x-20 22-25 (z+5)(x-4) (@+5)(@x—-5) (z+5)
T 2216 r—5  (z+4)(x—4) r—5 44
48 42 ;x2—4_ x4+ 2 z+1 _ 1
T4 2241 24+l (z+D(z+1) (z+2)(x—-2) (z+1)(z—2)

49, %—&-% _ ab(% + %) _ ab(%) +ab(%) b+a

Exercises 1.1 (page 95)

1. root, solution 2. identity 3. no 4.  conditional
5.  linear 6. rational 7. one 8.  denominator
1 1 3
9. 2x+5=-17 10, —z—-7=14 11. — =12 12. =9z
. 2 x T —2
no restrictions no restrictions x#0 T #2
13' 8 = 5 14. v = — 4
r—6 x+2 x—3 x+4
r—6#0 x4+2#0 r—3#0 2x+4#0
x#6 T # =2 x#3 x# —4
r#6,x#£ -2 r#3,x#—4
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