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Preface

This manual contains detailed solutions to all of the exercises of the text College
Algebra, eleventh 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 Cynthia Ashton
of Brooks/Cole Publishing Company 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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SECTION 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.

SECTION 0.1

52. ¢ O0—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



SECTION 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.

SECTION 0.1

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

Since m — 5 < 0,
|m—=5|=—(r—=5)=—-7+5=5—m.

|m — | =10 =0

Ifx > 2,thenz + 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.

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

The statement is always true.

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

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

Exercises 0.2 (page 24)

1.

factor 2.  natural

88.

90.

92.

94.

96.

98.

100.

102.

104.

106.

108.

110.

112.

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

Since8 — 7> 0,8 —7| =8 — 7.

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

Ifx < —2,thenxz + 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.

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

The statement is always true.

The statement will be true if
a>0andb > 0,orifa <0and b < 0.

b—al =[-1(a="b)] =[-1]-[|a -0
= la—b|

3, 2z 4.  exponential



13.

15.

17.

19.

21.

23.

25.

27.

29.

32.

3s.

38.

41.

43.

45.

47.

49.

51.

scientific, integer 6.

n 7 n

(zy)" ="y 10.
132 =13-13 =169
—52=-1.5-5=-25

3 =4 -z -z -x

SECTION 0.2

(~5a)" = (~52)(~5a)(~5a)(~52)

—8zl=-8-x-x-x-2x

Trxx = Tx°

(3t)(3t)(=3t) = (3)(3)(=3)t3 = —27#

rrryy = 23Y°
7.1* = 2541.1681

2.3

2203 = g2+3 5

=T

(t6)7 — 67 — 442

(2%y)’ = (22)’y? = 25y
3 3

a2 B (CLZ) B 6

(?) T b

(—2)’ =1

Answers 7. Mg = gmtn 8. (™)
may vary.
x— =" 1. =1 12. ="
e
14. 10° =10-10-10 = 1,000
16. (—=5) = (=5)(=5) =25
18. (4z)° = (4z)(4z)(4x)
200 —62°=-6-7-x
22. (—8z)" = (—8x)(—8z)(—8z)(—8z)
24. —Syyyy = —8y'
26. (2a)(2a)(2a) =2-2-2-a® = 8a*
28.  —(2b)(2b)(2b)(20) = —1-2-2-2-2- "
= —16b*
30. aaabbbb = ab* 31. 2.2 =10.648
33. —0.5" = —0.0625 34. (—0.2)" =0.0016
36. yl=ytt=y 37. (22)3 =223 =26
39, (y5y2)3 _ (y7)3 =y 40. (a3a%)a* = a%at = a1
42. (B3 (17)" = 12410 = ¢2
44, (a2)4(a3)3 =afa® = a7
46. (—2y)' = (-2)'y' = 16y
48. (232%) = (903)6(2:4)6 = g8
50. (%)4 = :”44 = “%42
y W) v

52. 42°=4-1=4

=T

mn



54.

57.

59.

61.

63.

65.

67.

69.

71.

73.

75.

77.

78.

79.

SECTION 0.2

1 1
90— _9.1=-9 55. 2*4_—4 56. — =1¢*
z t—2
o 3 s 1 23 1
Yy =Y :_5 88. —m “*“m°=—m = —m
Yy
2 42 \=2 5 a4 4 _ 1
(@) = @) =2 60 () =) =yt =
' 7-3 4 70 5-2 3
=T "=z 62. — =r""=r
X T
a”! 21-17 4 t 13-4 9
ﬁ =a =a 64. t_4 =t =t
2
(z?) _ 50_4 EEES. R S 66. 59532 _ f g2 8
2z 3 (s2) st
3\ 3 3\3 9 4\ 3
t N B .
(%) - -2 @ () =y =) =
) ") n :
-2 _ 3
(a®) _ a_6 —g 53— 9= = 70 rr—? _ i — 6-(=6) _ 12
2~ 3 - — 9 . o3 =6 -
aa a a (7« ) r
o\ —4 g —4 _ -2 _AN—2
a_d :(ad) :a_lz 72 t :(t4) :ﬁ:tQ
b1 (b—l)*‘t b4 : t=3 (t,3)72 16

(o) -() —er—r o T

(222-5)7 (@) a2 211

_ 3 3 3
YN (Y (0 T
2yt )  \aT2?)  \a) 222

8|8
| ot
w|<
< |
NN
N——
>
\
7N
@‘&
[N B
< |8
N W
N——
>
Il
N
@|H
| oo
N——
>
Il
e
= W
o ©
|
=)




%0 12243275 3 B 3y3y° 3 B 30 3 B 27y
: 4ty 325 T\ 1ztpt55 ) T\ 810 ) T 424,30
81 (8’22’33;)71 _ 823y~ ! _ 6423y~ _ 642324 _ 6427
° (5y2272)3(5y272)71 53y62—6 . 571y—122 52y5274 25y5y1 25y6
_ -2 _ 4 6. — _ _
0 (m 2n3p4) (mn 2p3) _ m4n Gp 8.m4n 8p12 _ mSn 14p4 _ m8m5p4p13 _ m13p17
. (mn*2p3)74(m”2p)71 m—AnSp12 . m-In-2p-1 m—onbp-13 nbnld 720
5(62 4 (9 — 5)] 5[36 + 4] 5[40] 200
83. — g = — 5 = — — 2 _ _50
4(2 - 3) 4(—1) 4(1) 4
o4 6(3—(4—77° 6[3-(=3)°] 6[3-9 _6[-6] -36 18
 —5(2-4?)  —5(2-16) —5(—14) 70 70 35
85. 22=(-2)°=4 86, —a?=—(-2)=—-1-4=—4
87. 23 =(-20=-8 88. —1P=—(—2)=—-1.(-8)=38
89. (—z2)°=[-1-(-2)-3°=6%=216 90. —x2*=—1-(-2)-33=2.27=>54
o1 —(222%)  —[(=2)?-3%]  —[4-27] _ s,
To22 g2 3202 9-0 9
o0 2@ -y _ B[(=2° -0 94-0) 94) 36 3
) #z (=2)%3) (-8)3) 24 24 2
93. a2 — 3y3z = 5(—2)" — 3(0)*(3) = 5(4) — 3(0)(3) =20 — 0 = 20
94. 3(z—2)°+2(y—2)° =3(~=2—3)"+2(0 — 3)° = 3(=5)" + 2(—3)> = 3(25) + 2(—27)
=75+ (—54) = 21
95 —3x 3272 _ —123 _ =z -3 -3 -3 i
To6a2z7% 222822 220 2(—2)°  2(-32) —64 64
g, (902 ) 250l t  sat 5ot 5(=2) _ 5(-8) _ 40 _ 40
) S5zz=2  bxz~2  xz226 4 T 3 T 81 81 = 81
97. 372,000 = 3.72 x 10° 98. 89,500 = 8.95 x 10*
99. —177,000,000 = —1.77 x 108 100. —23,470,000,000 = —2.347 x 10'°
101. 0.007 =7 x 1073 102. 0.00052 = 5.2 x 10~*

SECTION 0.2




SECTION 0.2

103. —0.000000693 = —6.93 x 10~7 104. —0.000000089 = —8.9 x 10"
105. 1,000,000,000,000 = 1 x 10'? 106. 0.000001 =1 x 107°
107. 9.37 x 10° = 937,000 108. 4.26 x 10° = 4,260,000,000
109. 2.21 x 107% = 0.0000221 110. 2.774 x 1072 = 0.02774
111. 0.00032 x 10" = 3.2 112. 9,300.0 x 10~* = 0.93
113. —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")  (6.5)(4.5) _ . 44 s 5
115. = = 10" =11.7 x 10
250,000 2.5 x 10° 25 *
=1.17 x 10" x 10
=1.17 x 10*
116, (0-000000045)(0.00000012) _ (4.5 x 10~)(1.2 x 107) _ (4.5)(1.2) o si(-7)-7
45,000,000 4.5 x 107 45
=12x107*
117, (0:00000085)(170,000) _ (3.5 x 107 7)(1.7 x 10°) _ (35)(L7) | -745-(-7)
0.00000085 8.5 x 107 8.5
=0.7x 10°
=7x107' x10° =7 x 10°
115, (0-0000000144)(12,000) _ (144 x 10-%)(1.2 x 10Y) _ (1.44)(1.2) (945
600,000 6 x 107 6
=0.288 x 10~
=2.88x 107" x 1077 =2.88 x 1071
110, (45,000,000,000)(212,000) _ (45 x 101)(2.12 x 10°) _ (4.5)(2.12) _ 1045 ()
0.00018 1.8 x 10~ 1.8
=5.3x 10"
120, (0-00000000275)(4,750) _ (2.75 x 10~°)(4.75 x 10°) _ (2.75)(4.75) | o g)3-11
500,000,000,000 5 x 101 5
=2.6125 x 107"
331x10*cm  1m  60sec  (3.31 x 10*)(6 x 10%) .
121. 3.31 x 10" cm/sec = : : = m/
e Iscc  100cm 1min 1 x 102 i
(3.31)(6)

=—F x 10172 m/min

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



122.

123.

124.

125.

126.

127.

129.

131.

133. =

135.

SECTION 0.2

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 103733 mm?
= 273.54 x 10° mm?®
= 2.7354 x 10" mm?

mass = 1,000,000,000(0.00000000000000000000000167248 g)
= (1 x 10%)(1.67248 x 102! g) = 1.67248 x 10 ¢

30,000,000,000 cm 1 mile 60 sec 60 min
1 sec 160 934.4cm 1 min 1hr
(3 x 10'9)(6 x 10%)(6 x 10')
N 1.609344 x 105
_®OO) jons
1.609344
~ 67.11 x 10" mile/hr = 6.711 x 10°® mile/hr

30,000,000,000 cm/sec =

mile/hr

mile/hr

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

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

polar radius = 6.3567505 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

32 n+2 z" m—3
"xt == 130. —5 =z
X

m LL‘Q m+2 x3m+5 .
_ _ xm+273 — xmfl 132. — x3m+072 — x3m+3

3 3 2

m+1$3 — $m+1+3 — xm+4 134. an73a3 — an,f3+3 =a
In the expression —z*, the base of the 136. 32 x 107 is not in scientific notation because

exponent is z, while in the expression 32 is not a number between 1 and 10.

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

137. (—2,4) = ¢ ( ) 138. (—oc0, —3]U[3, o) =

-2 4 P 1 [ N
A J L4
-3 3
139. Since ™ —5 < 0, 140. distance = |-5 — (—7)| = |2| =2

|m—5|=—(r—=5)=—-7+5=5—m.

Exercises 0.3 (page 38)

L 0 2. positive 3. not 4. (607 (673)°
5. al/n 6. | 7. ab g. V¢
/b
9. # 10. /z
1. 92— (33" =3 12. 88 = (29" =2

O O I R O

1/3

8\ 2\° 2
15, —81V4 = —(3h/ =~ 6. —() =-|(5 ==
5. -8 (3%) 3 6 - ; 3

(S )

17. (10,000)* = (10H"* = 10 18. (1,024)"° = (45)/° =4

19. (%)1/3 - [( = gﬂ " - fg 20, —64'% = — (4% = 4

21, (—64)"* = not a real number 22. (—125)'% = [(—5)3]1/3 =-5

23, (16a2)"2 = [(40)?]"2 = 4]al 2. (2501 = [(5&)2}1/2 — 5la?| = ba?
2. (1604 = | 20)"] ol 26, (—640%)" = [(~4a)*]"" = —4a

27, (—320%)"° = [(~24)°]"° = ~24 28, (64a%)"° = [(2)"]"° = 2/a|

29. (-21669)"° = [(~66%)"] e 30 (2565)"7" = [(41)'] Mg = ap

10



31.

33.

w

3s.

37.

39.

41.

43.

45.

47.

49.

50.

51.

SECTION 0.3

16a*\ 1\ a2
(25b2) - (E) = | '5b
4a?

5[]

1/3
1,000\ 7 1027\ ! u
273 N 3y )

_ 1022
-5
432 — (41/2)° — 93 — 8 36.
~1632 = —(1612)° = —(4)° = —64 38.
—1,000%% = —(1,000"/%)” = —(10)? 40.
= —100
11
71/2 = = —
64 7 g 42.
( 1 1 11
6473/2 = - - = = 44.
6432 (p41/2)° 8 512
1 1 1
—73/2:——:——:——
9 93/2 (91/2)3 33 46'
L
27

S ON RO
SN (ONE
()" )= ()] -

11

— ‘ 32.

y

(100s4)"* = 1001/2(s*)"/? = 102 52.

@\ () e
32p10 o 2h2 T op2

4942 \? N\
<1ooz4> - <1022> :‘1022
7lt|
1022

Q2/3 — (81/3)2 —92_ 4y
(-8 = [(-8)] = (-2)* =4

10032 = (100'/2)° = 10% = 1,000

1 1
-1/2 _ _ =
2= T

4973/2 — 1 :#:izi

4952 (491/2)* T3 343

1 1
(—27) 7% = g = ;
(20" [(an)]

GEN

_ 16
T 625

(64uﬁv3)1/3 = 641/3(u6)1/3(1)3)1/3 = 4u’v



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

67.

69

71

73

SECTION 0.3

10,5\~1/5 _ 1 = 1 _ !
(32y"2°) 7 = (32510255 391/5( 10\ 1B (5)15 2422

—1/4 1 1 1

625a*b® _ _
(025007) (625(141)8)1/4 6251/4(a4)1/4(b8)1/4 5ab2

3/5 3 ;
(21097) /5 _ 230/59/15/5 = 6,3

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

8.16\=3/4 _  _oa4_—as/4 _ 6 12 _ L
(T‘S) =T /S /—T S _7"6312

Q9 12\ 72/3 o o\=2/3_ _18/3 —24/3 _ 1 -6, —8 _ 1 _ 1
(=82%") 77 = (=8) Py = (—8)2/3$ y o= (—2)%zbys  4abys

T 12523p18/3 T 5256 2500

846 )?/3 B (_8)2/3a12/3 (—2)%*  dat

- 6253/4y24/4 ~ 536 = 12545

162 >3/4 163/42,12/4 93,3 {3

2776 272/3p12/3 T 324 T gyt

( 271 >2/3 - (.1,000812_)2/3 _ 1,000*3s*5 10%s* _ 100s®

32m10)2/5 B <243n15)2/5 C(—2143)Pn® (=3)%n8  9nS

32m10 392/5m,20/5 To2md T 4md

545 b/5 21T 3T 9T

W:m:fm:a 04. W:W:.’Lj/?
VA9 =\ =1 66. /81=+192=9

V125 = /53 =5 68. /=64 =1/(—4)>=—4
/=125 = \/(=5)* = —5 70. \/—243 = \/(—3)° = -3

S22\ o2 L 6 )t
100,000 10/ 10 5 ’ 625 5) 5

V3622 = \/(62)* = |62| = 6]z 4. —\/25y2 = =/ (5y)* = —|5y| = —5|y|
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75.

77.

79.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

w

SECTION 0.3
Vyt=1/(3y2)" = 3y’ = 3y 76. Va'tt = /(') = |a?b| = a?b'
8y =/ (2y)* =2y 78. /2720 = /(—323)" = —32

Jatyt o (e x|y? JJa% L[ fa2b\’  a?b
V= 05) - o e (S) %
VB VB ViVE-VE=2/2- VI V3

VT5—2V/27 = \/251/3 - 2/9\/3=5\/3-2(3)\/3=53-6\/3=-/3
V20022 + /9822 = /100221/2 + v/4922/2 = 1021/2 + Tz\/2 = 172/2
V12843 — a\/162a = /64a2\/2a — a\/811/2a = 8a\/2a — 9a\/2a = —a+/2a

21/48y° — 3y/12y3 = 2/16y"\/3y — 3y\/4y> /3y = 2(4%) /3y — 3y(2y) /3y
= 8y*/3y — 65°/3y = 2”\/3y

/112y + 4/ 175% = yV/161/Ty + 4/25y2 /Ty = y(4)\/Ty + 4(5) /Ty
= 4y\/Ty + 20y/Ty = 24y/Ty

2/81 + 3v/24 = 2/27/3 + 3/8v/3 = 2(3)/3 + 3(2)/3 = 6+/3 + 6+/3 = 12V/3
31/32 — 24/162 = 3\/16\/2 — 2/81\/2 = 3(2)/2 — 2(3)V/2 = 61/2 — 61/2 =0
/76825 + /4825 = /25621132 + v/ 1624\/32 = 42/32 + 22v/32 = 621/32

~29/64y? + 3/486y7 = —20/32/297 + 3V/243/2¢7 = —2(2) V27 + 3(3) V21
= —4~/ 212 + 9/ 2y% = 5~/ 212

V8x2%y — /2y 4+ /5022y = V432\/2y — 2/2y + V/ 2522/2y
= 221/2y — /2y + 521/2y = 62/2y

30/182 + 2223 — /7223 = 32/9vV/ 2 + 2V 22/ 22 — /36222
= 3x(3)\/£+ 2x\/2_ - 6:0\/%
= 9x\/£+ 2x\/£ - 6:0\/% = 5:0\/%

VvV 16xyt + y/2zy — v/ bdayt = / 8y3/ 2xy + y/ 2wy — v/ 2Ty3/ 22y
= 2y\/ 2zy + y+/2zy — 3y~v/2zy =0

zy?
23
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SECTION 0.3

94. /51275 — /3225 + /1,2502% = /2562422 — V1624 2z + v 62524/ 2
= 4IE\V% — 21:\4/%+ 5:1:\4/% = 71:\4/%

3 3 V3 33 6 6 5 65
95, = . Y2 _2V°2_ /3 9. ——=-—. Y2 =2V7
VA A E VARV AN
97 2 2 e 2/ 08 8 _ 8 VY_8/y
99 272-‘7172‘7172347{‘/1 o0, A4 _ 4d /3 _ 443
CVATVEVE Rz R CINC
3 3 3
101 5a _ 5a .\/5a2:5a\/5a2:5a\/5a2:m
V250 /250 /5a? /12543 5a
102 T T .\3/662 B v/ 6¢2 B v/ 6¢2
" /36c /36c V62 /21668 6
103, 2 2 /27a2  2bV/27a2  2bv/27a?

V32 V32 V2ia2 Vslal | 3a
g, JE_VE NV V2 2y

105. ¢ 2_u4 B Y/ 2t B 7 ud~/ 2u . v/ 302 B uv/ 6uv? B uv/ 6uv?
Vo9 Yoo Vo W32 Vomd  3v
106. 1 73_55 B /—3s5 B Y/ —s3v/3s2 </ 2r B —sv/ 6rs? B 73\3/ 67s2
' 4r? N B / 412 Vor /83 B 2r
W VB _ Ve V55 1 s, VY _ VY VY _
10 10 /5 105 25 3 3 y 3y
o, VO_ VO VB _VRT_ 3 1
E I IRVE R VO N RVE]
o, V602 V16 4b  Veab  4b b
16 16 4b 16v/4b 16v/4b 44
11 v/ 16b3 - v/ 1663 /202 v/ 32b5 2b b

64a  6da /202 G4av/20  64av/202  32av/202
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SECTION 0.3

8

T
V19

3z
34/ 19z

3x
V9192

VT

V3e V/3x
NGARYET:

V3
/57

3z
o7

112.

Vi o 64
Vor 2
2 8

_ V=

1/20 2z

2

2

,W.

ﬁs.f; 3+ T

=)
ﬁﬂz
kg )

1397
20

10
2{/2y
20

5 3 2y
20

<t

20

[a]

10¢/2y

V3

(32)1/4 —32/4 _31/2 _

117. /9 =914

V3
(24x6)1/10 — 94/10,,6/10 _ 92/5,.3/5

=312 =

(33)1/6 — 33/6

897 = 271/6

118.

(22x3)1/5 — 43

(16:56)1/10

\/ 1626

119.

z\/3¢

v 33

= (31:3)1/2 =
¥aYi

31/2,3/2
v/ 27/ 25

(331,9)1/6 — 33/64,9/6

(2729)"/°

121. /2/2 = 21/2.21/3

/2729

120.

V/32
V675

— 623622:

23/6 . 22/6

— 633652:

33/652/6

122. \/3y/5 = 31/251/3

15



SECTION 0.3

V3 sVt o3t 3 B B Vi V2 V12

123. = ——=— = = =
V2o 2wz 2t e Vg W a4 Wie o 2
g V2 _ 2020y V4 4 Y15 Y500 /500
T 5 B2 e 125 125 /125 (/15,625 5
4 T T 1/n xl/n o/
125. v a* = |z|. Since |z| = zifz > 0, then 126. /= = (—) == b
, Y Y yr VY
Vat=zifz > 0.
T —m/n wfm/n wfm/n x'rn/nym/n ym/n (ym)l/” y™ 1/n Ly
127. (% - = : _ _ (Y e
y yfm/n yfm/n xm/nym/n rm/n (:Cm)l/n m m

128. Consider the case when n is even, m is odd and z is negative. Then
g = (2M/")" = (/)™ Thus, /2 must be a real number for the expression to be defined.

129. -2 <z <5=(-2,5] 130. Ifx > 4, then 3 —z < 0. Then
B—z|=—B—-2)=-3+z=2-3.

131, 22 — 2= (-2 —32=4-9=-5

133. 617,000,000 = 6.17 x 10° 134. 0.00235 x 10* = 23.5

Exercises 0.4 (page 50

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

5. one 6. zero 7.  like 8.  degree

9. coefficients, variables 10. 3\/x—2 11. yes, trinomial, 2nd degree

12. yes, binomial, 3rd degree 13. no 14. no

15. yes, binomial, 3rd degree 16. yes, monomial, 5th degree  17. yes, monomial, Oth degree

18. no 19. yes, monomial, no degree 20. yes, none, 3rd degree

21, (23— 32?) + (5a® — 8x) = 2° — 3% + 52 — 8x = a3 + 52® — 32? — 8v = 62° — 32% — 8z

16



22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

SECTION 0.4

(2x4—5:p3) + (7@3—z4+2x) =922 — 5% + 72 — 2t + 22
=2t — ' =53+ T+ 2 =2t + 227 + 22

28 +7) = (" =20 = 7) = + 2+ T + 2 + 7
=y " +2° + 2P+ T+ T =4+ 14

(BT =72 +3) — (Tt =3 +7) =3t — T +3—-T7t" + 3> -7
=3tT Tt TP+ 3+ 3T =—4" -4’ —4

2(2* + 32— 1) = 3(¢® + 2z — 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(—8z) + 5(3) + 2(32?) + 2(5z) — 7
=52 — 40z + 15+ 622+ 10z — 7
=52° + 622 — 402 + 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 = —28¢ + 96

—=3(2* —2) +2(2* + 2) + 3(2* — 22) = —3(2*) — 3(—x) + 2(2?) + 2(2) + 3(2*) + 3(—22)
=32 + 32+ 2% + 22 + 32° — 62
=33 437 +222+ 32+ 22— 62 =227 — x

y(* = 1) = (y+2) —y2y —2) =y(v’) +y(-1) — v’ () — v*(2) — y(2y) — y(-2)
=y —y—y -2 — 2> +2y
=y -y -2 -2 —y+2y= -4y +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)
= zy(z) + xy(—4y) — y(2?) — y(3zy) + xy(2z) + 2y (3y)
= 2%y — dxy? — 2%y — 3zy® + 22%y + 3y
= 2%y — 2%y + 222y — day® — 3xy® + 3xy® = 22y — 4wy’
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32.

33.

3s.

36.

37.

38.

39.

40.

41.

43.

45.

47.

49.

51.

SECTION 0.4

3mn(m + 2n) — 6m(3mn + 1) — 2n(dmn — 1)
= 3mn(m) + 3mn(2n) — 6m(3mn) — 6m(1) — 2n(dmn) — 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 = 827 34. —15a3b(72a2b3) = —15(72)a3a2bb3
= 30a°b*

() (<220 = (-3))(~ g Jmtmmnntn = St =

2.3 2 2
737‘ s’ [ 2r°s 157s _ 7% g g P22 pgBag? — 986
5 3 2 5 3 2

—drs(r? + s%) = —4rs(r?) — 4rs(s?) = —4r’s — 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%¢* + 18ab’c® — 24a°b*¢?

2 2 2 2
—%(4mn—6m278) = f%(élmn)f m—(—6m2) - %(—8)
= —2m?n® + 3m3n? + 4mn?
(a+2)(a+2)=a*+2a+2a+4 2. (y—5)(y—5)=y*—5y—5y+25
=a’+4a+4 =92 — 10y + 25
(a—6)* = (a—6)(a—6) 4. (t+97=(t+9)(t+9)
=a* —6a — 6a + 36 =12+ 9t + 9t + 81
= a? —12a + 36 =7+ 18t + 81
(x+4) (v —4) =2° — 4z + 42 — 16 46. (z+7)(z—T) =22 -T2+ 72—49
=22 -16 =249
(x—3)(z+5)=2>+52—3r—15 48. (z+4)(z—6)=2"—62+42—24
=22 +22—15 =2 —22—24
(u+2)(3u —2) = 3u® — 2u+ 6u — 4 50. (4 +1)(2z —3) = 82> — 122 + 22 — 3
=3u’ 4+ 4u—4 =8z% — 10z — 3

(52 —1)(2x+3) =102* + 150 — 20 —3  52. (4o —1)(2x—7)=82> - 28z — 22+ 7

=102+ 13z — 3 =822 —30x+7

18



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

SECTION 0.4
(30— 20)* = (3a — 2b)(3a — 2b) = 9a? — 6ab — 6ab + 4b> = 9a® — 12ab + 4b>
(4a + 5b)(da — 5b) = 16a2 — 20ab + 20ab — 25b% = 16a — 25b2
(3m + 4n)(3m — 4n) = 9m? — 12mn + 12mn — 16n? = 9m? — 16n>
(47 4 35)” = (4r + 3s)(4r + 3s) = 1672 4 12rs 4 12rs + 95% = 16r2 + 24rs + 952
(2y — 42)(3y — 2x) = 69> — dzy — 122y + 82 = 6> — 162y + 822
(=22 + 3y)(3z + y) = —62° — 22y + 9zy + 3y = —62% + Twy + 3y°
9z — y) (2% — 3y) = 92° — 2Tzy — 2%y + 3y* = 92° — 2%y — 2Txy + 3y°
(8a” + b)(a + 2b) = 8a® + 16ab + ab + 2b*
(5z 4 2t)(2% — t) = 52® — 5tz + 222 — 212 = 523 + 2tz — 5tz — 27
(y — 22%) (2 + 3y) = 2%y + 3y — 22* — 62%y = —22* — 52’y + 392

(vV5+32) (2—v5r) =25 50+ 60— 352> = =352 + 5 +21/5
(\/§+x)(3+\/§z> :3\/§+2z+3z+\/§x2:\/§x2+5z+3\/§

(3z—1)"= Bz — )3z — 1)z — 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% — 927 — 1827 + 62 + 3z — 1 = 272° — 272 + 9z — 1

(2z — 3)* = (22 — 3)(22 — 3)(2z — 3)
42% — 62 — 62+ 9) (27 — 3)

= (
= (42° — 12z + 9)(2z — 3)
4
8x?

x2(2x) + 42%(—3) — 122(2x) — 122(—3) + 9(22) + 9(—3)
—122% — 2422 + 36z + 18z — 27 = 82® — 3622 + 54z — 27

(3z 4+ 1)(22% + 4x — 3) = 3z(22°) + 3z(4a) + 32(—3) + 1(22°) + 1(4z) + 1(—3)
= 6% 4 1227 — 9z + 22% 4 4o — 3 = 62° + 142® — 50 — 3

(22 —5)(2* — 32+ 2) = 22(2?) + 22(—32) + 22(2) — 5(2°) — 5(—32) — 5(2)
=22% — 62 + 4o — 52 + 152 — 10 = 22 — 112> + 192 — 10
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69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

SECTION 0.4

(3z + 2y) (22* — 3zy + 4y?)

= 37(22%) + 32(—3zy) + 3z (4y?) + 2y(22%) + 2y(—3zy) + 2y(4y?)
= 62° — 92’y + 1229* + 42’y — 623> + 8y = 62° — b’y + 6xy” + 8y°

(4r — 3s)(2r® + 4rs — 25?)

= 4r(2r%) + 4r(4rs) + 4r(—25%) — 3s5(2r?) — 3s(4rs) — 3s(—25%)
= 8% + 167r%s — 8rs® — 6r°s — 12rs® + 65° = 83 + 10r%s — 20rs® + 6s°

2yn(3yn + yfn,) — 2yn(3yn) + 2yn(y7n) — 6yn+n + Qyan(fn) — 6y2n + 2y0 — 6y2n +2

_5$2nyn(2x2ny7n + 3$72nyn) _ _5$2nyn(2x2ny7n) _ 5$2nyn(3x72nyn)

- 10:E2n+2nyn+(fn) _ 15$2n+(72n) yn,+n,

_ —10$4n’y0 _ 15$0y2n _ _10x4n _ 15y2n

_2a3nb2n (5a73nb _ ab72n) _ _2a3nb2n (5a73nb) _ 2a3nb2n (_ab72n)

1Oa3n+(73n) p2ntl + 2a3n+1b2n+(72n)

— _10a0b2n+1 + 2a3n+1b0 — _10b2n+1 + 2a3n+1

" 4 3)(z" —4) = z"x" — 4z" + 3" — 12 = ¥ — " — 12
(

(a" —5)(a” — 3) = a"a™ — 3a™ — 5a" + 15 = a®" — 8a" + 15

2r" = 7)(3r" —2) = 2r"(3r") — 2r"(2) — 7(3r") + 14
= 6r*" — 4r" — 217" + 14 = 6r”" — 25" + 14

(42" +3)(32" + 1) = 42"(32") + 42" (1) + 3(3z") + 3
=122 442" 492"+ 3=12""+132"+3

x1/2(x1/2y + xyl/Z) _ xl/le/zy + xl/Z:cyl/Z

_ xz/zy + $3/2y1/2 = xy+ $3/2y1/2

abl/Z(al/Zbl/Q + b1/2) — ab1/2a1/2b1/2 4 ab1/2b1/2 — a3/2b2/2 + ab2/2 — a3/2b + ab

(a1/2 + b1/2) (a1/2 _ b1/2) — QL 2q1/2 _ QU212 o g1/2p1/2 _ p1/2p1)2

=a?? - =a—b

(x3/2 + y1/2)2 _ (x3/2 n y1/2) (x3/2 + y1/2)

= 3232 4 $3/2y1/2 + x3/2y1/2 + y1/2y1/2
— 2524 2$3/2y1/2 + yz/z
=23+ 2:103/2y]/2 +y
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83.

84.

85.

86.

87.

88.

89.

90.

91.

SECTION 0.4

2 9 \/§+1_2(\/§+1)_2(\/§+1)_2(\/§+1)

V3-1 3—1'\/§+1_<\/§)2712_ 3-1 2 =V3+1

11 .\/321<\/5—2)\/32\/52\/32
Vi+2 Ve+2 V52 (\@)2_22 5-4 1

0 s .\/7_2:3:10(\/?22>:3z(ﬁ2>:3z(ﬁ2):$(ﬁ_2>
Vi+2 V7+2 J7-2 (\ﬁ) — 22 T 5

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

ciyi_ D) e

x—\/gzx—\/g.x—&-\/g_xzi(\/gy z? -3

2y — /7 y(%_\ﬁ) y<2y_\ﬁ>

y Yy
2+VT T 22— T (2y)2—<ﬁ>2 dy? =7

yHV2 g+ V2 g+ V2 (y+ﬁ)<y+\/§> P4 2y242

y—V2 y—v2 y+rvV2 o 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-\B_VB-\B 1eyE_ V2V VB-(VB) e G- Eos

1-v3  1-v3 1+3 12,(\/5)2 - 1-3
V24633

)
(V3 Vi Vi)
:\/§+3—¢25—ﬁ

2
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92.

93.

94.

9s.

96.

97.

98.

99.

SECTION 0.4

VieVE_Vioyiaove_ VI-VE-VEE(VE) i e e
1+v2  1+4v2 1-2 1z,<\/§)2 a 1-2

_VB-V6-V242

-1

=~ (V3-V6-v2+2)

=V6+v2-V3-2
VIV T iy VP Ja - e R -2ty
VEEVE VRV Vi (Vo) = (Vo) T
\/ngy V2rt+y V2rty \/4_962er\/ﬁer\/ﬁJrﬁ:2ﬂc+2y\/ﬁ+y2
Vor—y -y ety (\/g)z,y 2z —y?
\/§+17\/§+1.\/§—1:<\/5)2—127 21 1

22 Ve a(ve-1) 2(Ve-1) 2(ve-d)

VE-3 _Ja-3 Ja+3 (Vo) -8 a-9
3 3 Va+3 3(a+3)  3(J/z+3)

y-V3 _y—VB yt+V3 _ yt(\/g)Q _ -3
y+V3 oyt V3 y+V3 2+ uV3+uVB3+V9 2 +25/3+3
Vi b i arvi @' -(VB) -

Va+ Vb Jatvb Vat Vb Vet Jab+Vab+ ViR a+2y/ab+b

\/z+ — Vo _ VrE3—r Vers+Ve (Vats) - (V)
3 Ve+3+yz  3(Vz+3+ /)

r+3—=x

“3(Vz 3+ )
3 1
“3(Vat+3+E) Vets+

22



SECTION 0.4

o, YEE=VE_VOER= VB Vi ] (VIR - (v2).

h V2ZHh+y2 (\/2+—h + ﬁ)
B 2+ h-2
h<\/2 Fh+ ﬁ)
h B 1
h(\/2+h+ﬁ) V2+h+4/2
36a2b® 2a
101, —— =220 =2a"p% = =
18ab® ¢ b
—45r?s°t? D 2.6 5-2,3-8 S 13,5 5s’
102. W:—g’r S t = ——r "5t _W
162%y%2° 2 22°
103. S 269,476,090 _ £ 3,29 ‘A
—24199620 3t Y * : 3x3y?
32mSnip? 16 16 16
104. . 6-6,,4-7,2-2 _ 0,-3,0 _ (
6mbntpz 13 P [ERE R R
105 5%y + 1523y - 53y 1523y* 106 9Im*n? — 6m3n? - 9min? 7 6m3n?
) 10x2y3 ©1022y3 10223 ) 12m3n? C12m3nd 12m3n3
x| 3wy _ 3mnb n
2y 2 4 2
107 242%y" — 362%y° + 122y _ 242597 _ 36z%y° 122y _ 2_y3 3y 1
) 60x5y* 605yt 605yt  60x5y* 5 523 = bxiy?
108 9a°0" +27a°0" —18a°b® _ 9a’b*  27a’b'  18a%* a4 3 1
) 18a2b7 18427  18a2b7  18a2b7 203 263 b!
109. 3r+ 2 110. z+ 3
x4 3 (32 + 11z 46 3z +2[32° + 11z +6
322+ 9z 322+ 22
2z 46 9z 46
2x 4+ 6 9z 46
0 0
111. T— T+ 3% 112. 2z —
2¢ — 5222 — 19z + 37 x—T x—19x+3
22% — bz 227 — 14w
—ldx+ 37 - gx + gg
— 14z + 35 -9z + 90

2

0

23



SECTION 0.4

113. 202+ 20+ 24 -3 114. ? - 4+ 3+
z—1[22°+ 0224+ 0z + 1 20— 7]22% — 922 + 132 — 20
2x% — 222 2% — 722
222+ 0x+ 1 — 222+ 13z — 20
222 — 2 — 2224+ Tz
20+ 1 6x— 20
20— 2 6 — 21
3 1
115. z— 3 116. T— 2+ =5
x?+x—1|x§—2xz—4x+3 2?2 -3 — 247 — 42 +5
x4+ x°— x 3 — 3z
— 322 =3z +3 22— z+45
— 322 —3x+3 — 92 +6
0 T — -1
117. o’ — 24 b 118. - 24+
x3—2|x5+0x4—2x3—3x2+0x+9 x3—3|x5+0x4—2x3—3x2+0x+9
z° — 222 z° — 322
— 22— 22 4+0x+9 — 23 +0x+9
— 23 +4 — 23 + 6
— g2 +5 3
119. ' +22% + 42° + 8z + 16 120. - 22+ x— 1
z—2|2° + 02 4+ 023 + 022 + Oz — 32 z+1|z' 4+ 02% 4 022 4 0z — 1
2’ — 224 a2t 4+ 28
2zt + 0a? — 23 4 0a?
2zt — 423 — 2 — a?
423 + 0x? 2+ 0x
423 — 822 22+
8z2 4+ Oz — -1
8z% — 16z —zx=1
16z — 32 0
16z — 32
0
121. 62+ x— 12
622 4+ 11z — 10 [362* 4+ 7223 — 12122 — 1422 + 120
36z* + 662° — 602>
623 — 61x% — 1422
623+ 1122 — 10x

722° — 1322 + 120
722° — 1322 4+ 120

0
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SECTION 0.4

122. 622+ 1lz— 10
622 4+ — 12 [3621 + 7223 — 12122 — 1422 + 120
36z + 62° — 7227
66x° — 4922 — 142«
662° + 1122 — 132x

602> — 102 + 120
602> — 10x + 120

0

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

1
124. Area = — - base - height 2z — 10
i z+8[227 + 62 — 80
2% + 3z — 40 = ~(x + 8) - height 21 + 16z
2 — 10z — 80
2(2? + 3z — 40) = (z + 8) - height — 10z — 88
2 o .
20" + 6 — 80 = (z +8) -height  ppe pejont s (22 — 10) fr.
20+ 60 —80 _ .
T+ 8 = helg
d 3224192+ 20
125. Volume =1-w-h 126, t = & otz
.3 T 3IE + 4
= (12 — 27)(12 — 2z)z in. z+ 5
= (144 — 48z + 42%)z in.? 3¢+ 4[322 + 192 1 20
= (1442 — 4822 + 42°) in.3 3a% + da
( T xr° + 4x ) n 52 T30
152 + 20
0
t=x+5

127. (a+b+e)=(a+b+c)a+b+c)=ala+b+c)+bla+b+c)+cla+b+e)

=a’+ab+ac+ab+b>+be+ac+be+
=a?+ b2+ %+ 2ab + 2bc + 2ac

128. (a+b+c+d)’=(@+b+c+d)(at+b+c+d)
=ala+b+c+d)+bla+b+c+d)+cla+b+c+d)+dla+b+c+d)
=a’+ ab + ac+ ad + ab + b? + be + bd + ac + be + ¢ + ed + ad + bd + cd + d?
=a’ +b> + * + d* + 2ab + 2ac + 2ad + 2bc + 2bd + 2cd

129. Answers may vary.

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

131. Check the formula witha = 1 and b = 2. 132. Check the formula with a = 3 and b = 4.

133. 932 = (91/2)° = 33 = 27
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SECTION 0.4
2
e () (12T ((12)P) ()
" \125 8 B 8 S \2) 4

62524\t 625342t 12543
135. ( x) - (@) _ 125z 136. V/80z* = /16245 = 422\/5

16y 163/4(y%)**  8y°

137. ¥/16ab* — b/54ab = /863/2ab — b3/27+/2ab = 2b+/2ab — b(3)/2ab = 2b\/2ab — 3b+/2ab
= —bv/2ab

138. 2/1,280z + V/802° = 21/256 /52 + V162452 = 4a\/5z + 20/57 = 625z

Exercises 0.5 (page 61)
1.  factor 2.  integer, prime
3. ax+br=uxz(a+b) 4. 22—y=(+y(z—v)

5. 242yt P=@+y)(e+y)=@+y)’ 6 P-2ay+yP=(@-y)(z-y) =@-y)’

7. P+yP=(r+y)(2® —zy+v?) 8. —y=(@—y(@®+ay+y?)

9. 30—6=23(z—2) 10. 5y—15 = 5(y —3)

11. 822 +42% = 42%(2 + ) 12. 9y° + 6y* = 3y*(3y + 2)

13.  72%y? + 142%y® = 72%y%(1 + 27) 14. 25y%2 — 15y2? = 5y2(by — 32)

15. a(z4y)+bz+y)=(x+y)(a+D) 16. b(z—y)+alz—y)=(x—y)(b+a)

17. 4a+b—12a*> — 3ab = 4a + b — 3a(4a +b) = 1(4a + b) — 3a(4a + b) = (4a + b)(1 — 3a)
18. Z?+4r+ay+dy=z(z+4) +ylz+4)=(z+4)(z+vy)

19. 422—-9=(22)" =32 = (20 +3)(2z —3)  20. 3622 —49= (62)> — 7> = (624 7)(62—7)
21, 4—9r2 =22 — (3r)’ = (24 3r)(2 — 3r) 22. 16— 4922 = 4% — (Tz)* = (4 + 7x)(4 — Tx)
23, 8lzt —1=(92%)" — 12 = (922 + 1)(92% — 1) = (922 + 1)(3z + 1)(3z — 1)

24, 81—2'=92— (22’ = (9+22)(9—22) = (9+ 22)B3+2)(3 — 2)

25. (z+2)7—25=(x+2)° -5 26. (z—y)P?—9=(z—y)—3

=(@+z+5)(r+2-9) =@—-y+3)(r-y-3)
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27.

29.

31.

33.

3s.

37.

39.

41.

42.

43.

44.

45.

46.

47.

48.

49.

SECTION 0.5
P+ 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. 72 —8rs+ 165> = (r — 4s)(r — 45)
— (m+2n)’ — (r— 4s)?

1222 — 2y — 6y = (4 — 3y)(3z + 2y) 34. 822 — 10xy — 3y = (4z + y)(2z — 3y)

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(@+7) =xz(x+5)+2(z+5)
=(xz+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

22 — 4z — 12 = 2° — 6z + 2z — 12 2 — 22 — 63 = 2> — 9z + Tz — 63
=z(x —6) +2(z — 6) =z(x—9)+7(x—-09)
=(z—-6)(z+2) =(x—-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(4g = 3)
=(@2p+3)Bp—1) =(4q-3)(q—4)

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

4855 =17+ (25)° = (r+ 25) [r2 — (r)(25) + (25)°] = (r + 25)(r> — 2rs + 45?)

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

53y 2% + 2522y 2% — 1252y2 = Sayz(a?y?2? + Sryz — 25)

323+ 322 —x—1=32%(z+1) — Lz +1) = (x + 1)(32° — 1)

4z + 62y — 9y — 6 = 22(2 + 3y) — 33y + 2) = By + 2)(2z — 3)

2txy + 2ctx — 3ty — 3ct = t(2xy + 2cx — 3y — 3¢) = t22(y +¢) — 3(y+ ¢)] = t(y + ¢)(2x — 3)
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50.

51.

52.

53.

5S.

56.

57.

58.

59.

61.

63.

65.

67.

69.

70.

71.

72.

73.

74.

SECTION 0.5
2ax + day — bx — 2by = 2a(x + 2y) — b(z + 2y) = (z + 2y)(2a — b)
ax +br+ay+by+az+bz=x(a+d)+yla+d)+z(a+b)=(a+d)(z+y+2)

62%y® + 18zy + 32%y* + 9z = 32 (2xy3 + 6y + zy* + 3) =3z [2y(xy2 + 3) +1 (a:y2 + 3)]
=3z(zy® +3)(2y + 1)

2 2

—(y—2=k+@y-2-(@y-2] 54 Z—(y+3)’=[+@+3)z—(y+3)

=@@+y—2)(r—y+2) =(z+y+3)(z—y—3)

-y’ —(@+y)’=l@-—y+@+le-y-@+yl=@-y+r+y)(z—y—z—7y)
= (22)(=2y) = —day

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

=yt = (2% = (1) = (@ + D)@ — ) = @+ )@+ ) —y)
81 =(22)" =9 =(2249)(22—9) = (22 4+ 9)(2— 32) = (2 + 9) (2 + 3)(2 — 3)

322 —12=3(z* —4) =3(z + 2)(x — 2) 60. 37°y — 3zy = 3zy(a® — 1)
=3zy(x+1)(z—1)

18zy” — 8z = 2x(9y* — 4) 62. 272" — 12 =3(92% — 4)
=223y +2)(3y — 2) =3(3z+2)(3z — 2)
x? — 2z + 15 = prime 64. 2°+ x + 2 = prime
—15 + 2a + 24a® = 24a* + 2a — 15 66. —32— 682 + 927 = 92 — 68z — 32
= (6a+ 5)(4a — 3) = (9z + 4)(xz — 8)

62 + 29zy + 35y = (3z + Ty)(2x + 5y)  68. 102? — 17zy + 6y> = (5z — 6y)(2x — y)
12p” — 58pq — 70¢* = 2(6p® — 29pq — 35¢*) = 2(6p — 35¢)(p + q)

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

—6m? + 47mn — 35n* = —(6m? — 47mn + 35n?) = —(6m — 5n)(m — Tn)

—14r? — 11rs + 1582 = — (1472 + 11rs — 158%) = —(7r — 5s)(2r + 3s)

—62° + 232% + 35z = —w(62° — 232 — 35) = —2(62 + 7)(z — 5)

—y* — 24+ 90y = —y(y* +y —90) = —y(y + 10)(y — 9)
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75.

76.

77.

79.

81.

83.

85.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

SECTION 0.5
6z — 112° — 352% = 22(62% — 11z — 35) = 22(22 — 7)(3x + 5)

120 + 1722 — 7T2° = =723 + 1722 + 120 = —2(72® — 172 — 12) = —x(x — 3)(Tz + 4)

2t + 222 — 15 = (2% + 5) (2 — 3) 78. 2t — 2% —6= (22 -3)(2*+2)
a® —2¢" — 3 = (a" — 3)(a" + 1) 80. a2 +6a" +8 = (a"+4)(a" +2)
22 — Tz + 2 = (32" — 2)(22" — 1) 82. 927" 492" +2 = (32" 4 2)(32" + 1)
4z — 9" = (22")° — (3y")? 84. 8z — 22" — 3 = (42" — 3)(22" + 1)
— (an + 3yn)(2$n _ 3yn)
10 2n 11yn — 6= (5yn + 2)(2yn _ 3) 86. 16 4n 25y2n y2n(16y2n _ 25)
= (49 - )
=" (4y" +5)(4y" — 5)
22% 4 2,000 = 2(2° + 1,000) = 2(z° + 10%) = 2(x + 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’ — y6 = (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 (@)} = a2 + (7)) =(a? + 1) (a' — 0202 + 1)
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 + (1))
= (4x2 + yQ) (16:E4 — 4x2y2 + y4)
2246249 —225y% = (24 3)(2 + 3) — 225 = (2 + 3)* — (15y)°
= (2434 15y)(2+ 3 — 15y)

29



SECTION 0.5

97. 2® —6x+9— 144y = (x — 3)(x — 3) — 144y* = (z — 3)> — (129)°
=(z—3+4+12y)(z —3—12y)
98. 2 +22 -9y +1=2+20+1-9y° = (z+1)(z+ 1) — 9
= (@+1)" = (3y)’ = (@ +1+3y)(z+1-3y)
99. (a+b)’—3(a+b)—10=[(a+b)—5)[(a+b)+2] = (a+b—5)(a+b+2)
100. 2(a +b)* —5(a+b) —3=[2(a+b) +1][(a+b) —3] = (2a+2b+1)(a + b —3)
101, 264+ 723 —8 = (23 +8) (2 — 1) = (x + 2)(2* — 2z + 4)(z — 1) (z® + z + 1)
102. 25 — 132* + 362% = 2%(2* — 1322 + 36) = 2%(2? — 9)(2® — 4) = 2% (z + 3)(x — 3) (v + 2)(z — 2)
103. ' +2° +1 =0 +222+1—2? 104, o' 4322 +4=0"+42° +4 -2
= (2" +1) (2 +1) —2? = (2" +2) (2" +2) -
:(z2+1)27x2 :(IE2+2)2*$2
:(:v2+1+x)(x2+1—x) :(:v2+2+x)(x2+2—x)
105. z* + 727 4+ 16 = 2* + 822 + 16 — 2 106. 3* + 22 +9 =y + 61>+ 9 — 4
:(z2+4)(x2+4)7x2 *(y2+3)(y2+3)74y2
= (a?+4)" —2 = (v +3)" - (2y)°
= (2" +4+2)(®+4—=x) = (v +3+2y)(y +3—2y)
107. 4a* +1+3a2 = 4a* + 40>+ 1 —a® = (20 + 1) (2a® + 1) — a® = (2a® +1)” — ¢
:(2a2+1+a)(2a2+1—a)
108. 2+ 25+ 62% = ' + 102° 4 25 — 42® = (2® +5) (2 + 5) — 4a”
:(x2+5)2—(2x)2:(x2+5+2x)(x2+5—2x)
4 3 4 3 2
109. V:gwrl—gﬂ'rQ 110. f =144 — 16t
4 4 . =16(9 — t*)
:—w(r‘;—r‘;)
3T =16(3+1)(3—1)
4
_ g?‘[’(’l‘l T )(T% + T1T9 + T2)
111-114. Answers may vary.
15, 3z +2=2(¥+3)=2(3z+1) 116. 52— 3 =5(% — ) =5(z — 2)
17, 2?20 +4=2(5+ %+ 1) 18, 3% 20— 5=3(% - 2 - 1)
=2(3a% +2+2) =3~ 3o §)
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SECTION 0.5

19, a+b=a(®+2) =a(l+?) 120 a—b=b(2—2) =b(2 1)
121, 2+ 212 = 212 (x171/2 n xl/Q’l/Q) 122, 232 _ 412 — xl/?(x3/271/2 _ x1/2’1/2)
— (2 4 1) = (e 1)
2z \/Ey \/ga 30
123. 2z +V2y=V2| ——=+ —= 124. /3a—3b=+3 - —=
:\/5(\/§$+y) :\/5(“*\@’)
3/2 _ 3/2p _ ab’? _ a’/?h 2 _ 1 a_b2 b
125. ab a’*b ab( o b 126. ab“+b=0> 1 + b1
— ab(b'? — a?) = b (ab® + b?)

127. 2’ +2—6+ay—2y=(z+3)(z —2)+y(z —2) = (. —2)(z + 3+ y)
128. 222 + 50 +2—ay —2y= 2z + 1)(z+2) —ylz +2) = (2 +2)2z + 1 — )

129. a' +2d° +a*+a+1=a*(a*+2a+1)+a+1=a*(a+1)(a+1)+ 1(a+1)
=(a+1)[a*(a+1)+1]
= (a+1)(a*+a*+1)

130. ¢' +a*—2a*+a—1=a*(a*+a—2)+a—1=a*(a+2)(a—1)+1(a—1)
=(a—1)[a*(a+2)+1]
= (a—1)(a* +2a* + 1)

131. The number 1 is neither prime nor composite. 132. [-2, 3) = ‘_[ )_’
-2 3
. . (a3)3(a2)4 dad a7’
133. (2%2%) = (2°) = 2® 134. —— = ;= — =a’
(a%a®)* () ¥
3228\’
135. (6 — 4) =1 136. V/202° = V4z'y/bx = 22°V/ bz
T T
137. /202 — /1252 = \/4\/5z — \/25+/55 = 2¢/5x — 5\/bz = —3/5x
s, 5 _ 8 .§/§:3 9 30 _
V3 W3 Yo Wt 3
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SECTION 0.6

Exercises 0.6 (page 71)

1.

11.

13.

15.

17.

19.

21.

23.

25.

27.

numerator 2. denominator
ac ad
it 6. —
bd be
8z 9 16z
3y 6y
8x-6y23y~16x
48y = 48zy
EQUAL

25zyz 9 50a’be
12ab%c 24xyz
2bxyz - 24xyz 2 12ab%c - 50a’be
600x21%2% # 600a°b3c?

NOT EQUAL
Ta%b _ a-Tab _a @_i
21ab? = 3b-Tab  3b Tab 3b

4 2 4o - 2 8_:v
7-5a  35a

80mn 16

8m  3m  8m I()_n

5n  10n  Bn

3m  15mn 3

3z 2z 3z + 2z 5z z

5¢ b e e ¢
1522y 7 2y - 1422y - 222y
7a2b3  Ta2b®  Ta?b3  a?b3
20 -4 2x-2) 2
24  (z4+2)(z—-2) x+2
4 — g2 _@4+2)(2-2) x+2
2-5x+6 (x—3)(z—2) x—3

623 + 22 — 122

10.

12.

14.

16.

18.

20.

22,

24,

ad = be 4. zero

a+c a—c

3x? 9 12y°
42~ 16a2

322 1602 £ 44 - 12y
48zt # 48y*
NOT EQUAL

15rs? 9 37.5a°
Ars?  10a®
15rs? - 10a® 2 4rs? - 37.5a°
150rs%a® = 150rs%a®
EQUAL

35p°¢>  5q-Tp*q  5q Tpq  Bq
49p'q  Tp-Tplq  Tp Tplq  Tp

-5y 4  —by-4 —20y 10

2z y2  2z-9?

222 yz

15p , —5p  15p 16¢°  240ps*

8¢ ~ 16¢2 8¢ —5p —40pg
Ta 30_Ta=3a_da_a
4b  4b  4b  4b b
8rst? Trst? - 15rst? _rs
15mit2 ~ 15m2  15mi2  m!
=16  (z+4)(x—4) x+4
228z +16 (z—4)(zr—4) =z—4
25—22  (5+2)(5—2)
224+ 102 +25  (z+5)(z+5)
_ 95—z x—95
oz +5 495

(62 + 2 —12)  x(2x+3)(3z—4) 3z —4

423 + 422 — 3z
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28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

SECTION 0.6

6% — 523 — 622 22(62> —5r —6) 22(2x —3)(Bx+2) 22z —3)(3z+2)

223 — T2 — 15z (202 — Tz —15) 2z +3)(x—5)  (2z+3)(z—5)

3-8 B x3 — 23 _(z—-2)(a®+224+4) 2*+2z+4
22+ar—2r—2a z(zt+a)—2x+a)  (z+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+1D)(z+1) z+1
y'-2y+1  y+2 -V -1H  y+2  y-1

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

322+ Tx+2 2P—2  Br+1)(z+2) zx-1) z-1

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

4z 2°+z-3  z(x+1) (2z+3)(z—1)

20243z 22—1  z(224+3) (@+D@-1)

P4z 2*—1  z(z+1) S+ D)(@-1) 756(2134’1)2

-1 z4+2  a-1 T+2 oz +2

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

224+62+9 22—-4 (z+3)(z+3) (z+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 2’4+2-6 22-9 (z+3)(z—-2) (z+3)(z—23)

22—654+9 22—9 22—-6x+9 22—-4 (z—-3)(x—3) (z+2)(z—2)
_ (z +3)?
(x—3)(z+2)

Z4+2-20  22—-25 Z4+2-20 z-5  (2+5)(z—4) z—5
2—4  2-5  22—4  2-25 (242)(z—2) (2+5)(z—5)
_ z—4
 (24+2)(2-2)
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40.

41.

42.

43.

44.

45.

SECTION 0.6

ar+br+a+b 2 —1 _ar+br+a+b 22 —2zx+1

a2 +2ab+02 " 22—20+1  a+2ab+b2 22— 1

zla+b)+1a+d) (z—-1)(z—1)
(a+Db)(a+d) (x4+1)(z—1)

(a+bd)(z+1) (z—D(@x-1) =z-1

(a+b)(a+b) (z+1)(z—1) a+bd

32 +50 -2 62> +13z—5 32’ +5x—-2 2%+ 527
wd4+222 7 223 +522 23 +222 622+ 133 -5
Bz —1)(z+2) 2%(22 +5)

2% (z + 2) Bz —1)(2z +5)

x2+13x+12; 22—z —3 _x2+13x+12 8z — 14z +5
822 —6x—5  8r2—14x+5 8x2—6xr—5 222 —x—3
(r+12)(z+1) (Az—-5)2z—-1) (x+12)2z-1)

(4z —=5)2z+1) (2z-3)(z+1) (2z+1)(2z —3)

224+ T7r+12 22—3x—10 2° —42%2+ 3z
2 —22—6x 224+2x—-3 22—2-20
(@ 43)(z+4) (z-5)(x+2) z(x—3)(x—1)

S @ -3)@12) @id)e—1) (@-5)@+d

x(r—2)—3 z(z+1)—-2 2?23 22+ —2
r(z+7) -3x—-1) zx-7)+3@x+1) 22+T7z—-3x+3 22—-Tr+3z+3
7x2—2z—3 R

T 24 4r+3 22 —4x4+3
_(z=3)(=z+1) (@+2)(z—-1) =z+42

(x+3)(z+1) (z—-3)(xz—1) z+3

z? -2z -3 3r—8  2’+6x+5 z? -2z -3 3z —8 T7x?—33z—10

222 —50r —16 -3 722 —33x-10 2122—50x—16 -3 a42+6z+5

(r—=3)(z+1) 3xz—-8 (Tx+2)(z—5)
(Tz+2)3x—8) x—-3 (z+5)(z+1)
r—5

z+5
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SECTION 0.6

16 427 (2P Hde+3 | PPHx-6\  2*+27T  (2’+4r+3 2 -3z +9
Toa2—4 22+2c " 22-3x+9) 22-4 2+ 2z 2+z—6
7x3+27é (x+3)(z+1) 22—3z+9
Cox2-4 x(zr+2) (x+3)(z—2)
_x3+27;(x+1)(x2—3x+9)
o247 z(z+2)(z—2)
(x4 3)(a* —32+9) z(zx+2)(z — 2)
C (z+2)(z—2) (z+1)(2? — 3z +9)
_z(x+3)
x4
3 z+2 3+z+2 z+5 3 z+2 3+z+2 z+5
47. n - - 48. n — -
z+3 x+4+3 z+3 z+3 z+1 x+1 z+1 z+1
49, dv 4 :4x74:4(z—1):4 50. 6z 3 :6I73:3(2$*1)
r—1 x-1 z—1 z—1 r—2 x-2 T —2 T —2
2 1 -2 1 -1 3 2 3 -2 )
51. = = 52. — = — =
57z+z75 x75+z75 Tz —5 xr—6 6—-z -6 -6 x—6
3 2 3(x—1 2 1 3z — 3 2 2
o B .2 _ 8@-1) . ow+) _ se-3 2y
z+1 -1 (z+1)(z—-1) (z—D(+1) (+1)(x—-1) (@-1)(z+1)
_ oz — 1
C(r+D)(z—1)
54, 3 L 3(x—4) n x(r+4) _ 3x—12 n 2 +4x
z+4 -4 (z+4)(z—4) (z—4)(z+4) (z+4)(z—4) (z—4(z+4)
7x2+7:13712
C(z+4)(z—4)
55, a+3 n a _ a+3 a

P17t 12 T @16 @r3)atd)  (ard)a—4)
1 a
a+4+(a+4)(a74)

_ l(a—4) a
C(a+4)(a—4)  (a+4)(a—4)
a—4 a
Tt he-9 T a9

2a—4 2(a—2)

(a+4)(a—4) (a+4)(a—4)
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SECTION 0.6

a2+a—2+a275a+4 (a+2)(a—1) + (a—4)(a—1)
ala —4) 2(a+2)
(a+2)(a—1D(a—4)  (a—4)(a—1)(a+2)
a n 2a +4
(a+2)(a—1)(a—4) (a+2)(a—1)(a—4)
- a’—2a+4
(a+2)(a—1)(a—4)

x 1 T 1

x2—4_x+2:(:1:+2)(:1:—2) :c+2:(z+2

x . H=z-—2)
(x—2) (x+2)(x—2)
T T —2
(z=2) (z+2)(z—-2)

2
)(z = 2)

b2 4 b2 4 b2(b) A(b —2)

)
N )

—
8
+
[\

-4 bv2+20 (b+2)b-2) bb+2) bb+2)(b-2) bb+2)(b-2)
b3 -8

b(b+2)(b—2) bb+2)(b—2)
b —4b + 8
b(b+2)(b—2)

3z —2 x 3z —2 z
24+204+1 22—-1 (z+1)(z+1) (z+1)(z-1)
Bz —2)(z-1) x(z+1)

4+ Dz+Dx-1) (+D-1)(z+1)
322 — 542 2>+

@+ D)+ D)E-1)  (z+ D@+ (@-1)
22% — 61 + 2 2(x? — 3z +1)

@A DE+DE-1) (2 1)z 1)

2t t+1 2t t+1 2t(t) (t+1)(t—5)
£2-25 245t (t+5)(t—5) t{t+5) t{E+5)(Et—5) t{t+5)(t—D5)
B 2t 2 — 4t —5
T t(t+5)(t—5) t{t+5)(t—5)
2 +4t+5

Ct(t+5)(t—5)
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SECTION 0.6

3 1
f1)+1+ﬁ
3y+ Dy —1) n ly—1)
-1 1y+)y-1) (@@+LHy-1)
2 n 3y —3 y—1
y+Dy—-1) w+Hy-1) (@@+LHy-1)
3W+y—2  (By—-2)(y+1) 3y-—2

w+y-1) w+Hy-1) y-1

4 1 2 4 1
P-4 -2 1 G+i-2 -2
2t +2)(t — 2) 4 1(t+2)
1(t+2)(t—2)  (t+2)(t—2) (t+2)(t—2)

2t -8 4 t+2
(+2(-2)  (+2(-2) (+2(-2)
20—t —6 (2t+3)(t—2) 2t+3
t+2)(t—2) (t+2)(t—2) t+2

2
)y
2

)

—~

<
_|_
—_

(y

2+

1 3 3z —2 1 3 3z —2
x72+:1:+2_ 2 —4 z—2+:c+2_ (x+2)(x—2)
Lz +2) 3(x—2) 3z —2
(z—2)z+2) (+2)(xz—-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

t—3 x+3 22 -9 $—37£L'+3+($+3)($—3)

_ z(r+3)  5(z—3) n 9x — 3
(r=3)(z+3) (z+3)(xz—3) (x+3)(z—3)

_ x? + 3z 7 5z — 15 n 9z — 3
(z+3)(x—3) (z+3)(xz—-3) (z+3)(xz—3)

?+T7ex+12  (z+3)(x+4) z+4

C(z+3)(z-3) (z+3)(z-3) -3
1(z — 3) 1(z — 2) z—3
((xz)(x:a) + @;3)@2)) 9
r—3

- <<xz><x3>+<

1 n 1 T —3
r—2 x—3 2z

x—2 >.$—3

x—2)(z—3) 2x
2z —5 .x—3: 20 -5
(r—2)(x—3) 2z 2x(z — 2)
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66.

67.

68.

69.

SECTION 0.6

( 1 1 ) 1 _( 1(z — 2) 1(z+1) ) z—2

z+1 z2-2) z-2 \@z+Dx-2) @-2@=+1)/) 1
_< z—2 B z+1 >.x—2
C\(z+D(z—-2) (z+1)(z—2) 1
B -3 z—-2 -3
S (r+D)(z-2) 1 x4l

3x x 3r+1 3x x 3r+1

r—4 z+4 16—a22

r—4 z+4 (A+2)(4—2)

3z @ 3r+1
S rz—4 x+4 (z+4)(z—4)
_ 3z(z+4) z(z—4) 3x+1
(x—4)(z+4) (z+4)(x—4) (x+4)(z—4)
_ 32?2 4+ 12z B x?— 4z + 3r+1
(x+4)(z—-4) (z+4)(x—4) (x+4)(z—-4)
20+ 19z +1
C(w+4)(z—4)
Tx 3x 3r—1 Tz —3x 3r—1
s—5 5z @ _25 z-5"z-5 (z+5)(z—5)
4z 3r—1
-5 (z+5)(zx—5)
_ dz(xz+5) 3x—1
C(x=5)(z+5)  (z+5)(x—5)
_ 42 + 20z 3r—1 do? + 232 — 1
(45 (xz—5) (z+5)(z—5) (x+5)(z—>5)
1 2 1
x2+3x+27x2+4x+3+x2+5x+6
1 1
T EiErD) @)@t  @r2@+s)
B 1(z+3) B 2(x +2) I(z+1)
@+ )+ D)(x+3) @3N+ D(z+2)  (z+2)(z+3)(z+1)
_ rz+3 _ 2x + 4 rz+1
S (@4+2)z+ D +3) @+2)@+D(z+3) (z+2)(z+1)(x+3)
r+3—-2z—4+z+1 0

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

38



SECTION 0.6

-2 2 _ 2z — 2y _ 2 -2 _ 2z — 2y
N T i T oG- 0 vz imr -9G-2)
2(z — x) n —2(y — x) 2z — 2y
y—a)(z—2) (-2)y—2) y—2)(z-1)
_ 2z — 2z " —2y+2z 22— 2y
—a)(z—2) (y—w)z—2) (Y-—2)(z-2)
:22—2z—2y+2:p—22+2y: 0 —0
(y —x)(z—x) (y —2)(z —x)
3z —2 4r’ +2 322 - 25
N e 20 2 216
_ 3x-2 4?42 N 32% — 25
S (z+5)(z—4) (z+5)(x—5) (z+4)(z—4)
_ Bz —2)(z=5)(z+4)  (2*+2)(z-4)(z+4)

(z+5)(x—D(x—5)(z+4) @+5)z—5)(z-x+4)
(32? — 25)(z + 5)(x — 5)

(x+4)(z—4)(x+5)(z—5)

3z — 5% — 58x + 40 4ot — 622% — 32

(z+5)(z -z —5)(z+4) @+5)x—-Nx->5)(z+4)
3zt — 1002 + 625

(x+5)(z—4)(x—5)(z+4)
32 — ba? — 58z + 40 — 4a* 4 622% 4 32 + 3z* — 10022 + 625
N (z+5)(x—4)(z—5)(z+4)
_—a' 4 32 — 4327 — 58z + 697

(x+5)(z—4)(x—5)(z+4)

_|_

7. 3z +2 " T+ 4 o1
822 —10x —3 622 —1lz+3 4dx+1
-~ 3r+2 z+4 1
T (Ax+1)(2z-3)  Bzr—1)2z—3) 4dr+1
B Bz +2)(3x—1) (x+4)(4z+1) 1(2z — 3)(3z — 1)
T Az +1)(22-3)Bz—1)  Bzr—1)(2z-3)4z+1) (4z+1)(2z—3)3z—1)
-~ 922 + 3z — 2 d2? + 1Tz + 4 622 — 11z + 3
(A +1)(2z - 3)(3x - 1) + (4 +1)2z-3)Bz—1) (4 +1)(2z—3)(3z—1)
_9x2+3x—2+4x2+17x+4—6x2+11x—3_ 72431z — 1
B (4z +1)(2z — 3)(3z — 1) -~ (dz+1)(2z —3)(3x — 1)
;. & _Ba_Gac _3a B b je G5 3t 3 18
% b b2 b 6ac 2c 18% 9 " 18z 9x t
) ;-? 1 27 1 ab T 3w T | 4t 3uv 4t
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77.

78.

79.

80.

81.

83.

84.

85.

86.

88.

89.

SECTION 0.6

D rT—y . y—-x x—y ab 1
LTS ab ab y-a
2’ —bx
SEE 2 hr46 229 2’ -5x+6 2u%
e 2%y o2e%y 2%y 2?9
(z—3)(z—2) 2%y _ -2
= 52y (x+3)(z—3) z+3
ey _w(ed) _a@ra() g
wy  wyley) zy? G
o _ y(wy) _ x2y2 x2y2 x2y2

oo xy(” N 11) zy (1) JrIy(ll) o lly+ 11z 11(y + )

RN U IO RS0 N S Ch) IO O

1 1 ° 1 1= -

sy ay(E-1) () —ay(Y) sty ay(Pl) ay(d) ay(L)
y+x _Yy-x

- Syt

Y
3a a’ 3a a? g
Sa. _ da? abx(‘% - 47) abx (%) — abx(T) _ 3a’z —4a’b  a*(3x — 4ab)

T €z = pu— pu— pu—

% + ;—JL N abx(% + %) abx(%) + abx(ﬁ) ax+b ar+b
z 2 _z 2 _ 22z

1_57?’(1 y)fy(l) y(y),ytxyf yy—=) -y

21 y2<r_2_ ) _QQ(ﬁ)_ym) oty (@tyle-y)  aty

) 2+z-6  (z+3)(x—2) x-2

_x2+5x+6:(x+2)(x+3) x+2

2z 2(22) 22? 3xy xy(3zy) 3%y?
-3 *2) 2( 2*2(2) Ty xy( —;U) xy(l)—zy(;u)
_ 2z 3022
Z—3 ==
zy —1
$*3+% B x(zf3+%) _2?—=3z+1  2*-3z+1 _ 1

1243 z(-t-z+3) -1-22+43z —(22-3z+1)

3r x(3x) 3z?

x—&-% x(z+%)_$2+1
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90.

91.

92.

93.

9s.

96.

97.

SECTION 0.6

20> +4 522 +4) 1022 +20  2(52* +10)  52° +10

2+4  5(2+4)  10+4x  2(5+21) 542
s @2 -0GhE - ) @) -1)(Gh) - @+ 2)@ - 1))
bty @r)e-DEE ) @) -D(E) + @) -1 ()
_ (@=1(x) = (z+2)(2)
(z—=1)3)+ (z +2)(z)
_w2—x—2x—4_x2—3x—4
T3 —3+422+2x 2245x-3
s @-3)@-(25+ ) (@-3)@-2) () + (@ -3)= - 2) ()
e el -3)@-2(5 %) @-3)@-2(E) - @-3)0@-2)(%)
_ (@=2)2x) + (z-3)(1)
(z=2)(3) = (z = 3)(z)
72x2—4:1:+:1:—3
3z —6—22+ 3z
_2:62—390—3_ 222 —3z—3
T 224 6x-6  22—6x+6
1 1 2(l) oz y ! oy wg(g%) B
I+z ' 1+1 21+ z+1 x*1+y*1_%+u_xy(%+i)_y+x

rz—1

2o B (- 3)(a+2)(2 - 2)

20(z—3)"' —3(@+2)" -5

—1 —1 1
(x+2)(2z) — (z — 3)(3)
B 1
=22 44 —3x4+9=22>+2+9
1 Frka (1) ks oo

1 1 = =
ETn k(4 d) kk(E) k(L) Rt

41



SECTION 0.6

o8 1 B RiRyRs(1) B RiRyRy
S| 1 T = =
mtE TR RRR(E+h+E)  RiRR(E) 4 RiRR (1) + RiRaRs ()
- RiRoR3
B RQRS + R1R3 + RlRQ
99 x Tz T oz 3z 3z
. 1+% 1+j(%; 1+5 3(1+%) 3+«
100 ab ab ab _ab 2ab ~ 2ab
T2+ 5e 244 2+sé§)) 2+ % 22+ %)  4+3a
101 1 B 1 1 (z+1)1 _rx+1l x4l
) L a(l) 14 D1+-2) z+14z 2z+1
1 - v+ 1)1+ -
+1+% 1+.1‘(1+l) +1 ( )( 1+1)
102 y Yy _ vy 2y +2)(y) B 2y% + 2y
) 2 y(2) 2y 0\
2+ 77 2+ (y( )2 2+ 5,3 (2y+2)<2+2;%) (2y +2)(2) +2y
Y Y 2+§)
_ 2y +l)
dy+4+4 2y

_2yy+1) _ yly+ 1)
2(3y + 2) 3y+2

103-106. Answers may vary. 107. Since —6 < 0, |—6] = —(—6) = 6.

108. If x < 0,then 5 —x > 0. Then |5 —z| =5 — x.
3, -2\ —9 -1 3 2,1\ 3 3\ 3 9
100. (Y (2 (¥Y) (L) oL
o1y 23y~2 237 " 12

110, (2729)% = 272/3(28)*/ = (271/3)%212/3 = 3204 — 9zt

111 /20 — /45 = V/4y/5 - /95 =25 -3/5= —\/5

112, 2(22 4+ 4) — 3(22% + 5) = 2(22) + 2(4) — 3(222) — 3(5) = 222 + 8 — 622 — 15 = —4a2 — 7

Chapter 0 Review (page 75)

1. natural: 3,6, 8 2. whole: 0,3,6,8

136,8

3. integers: —6,—3,0, 3,6, 8 4. rational: —6, —3,0, 5,

42



11.

13.

15.

17.

18.

20.

22,

23.

24,

25.

27.

29.

CHAPTER 0 REVIEW

irrational: \/5 6.
prime: 3 8.
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<zx<5h 21.
-3 5
(727 4]
p ( N
A | 4
-2 4
(=00, 2) N (=5, )
(—o0, 2) : ) —
2
(=5, 00) ¢ ( »
=5
)1 () () —
-5 2
(=00, —4) U [6, 0)
—4 6
Since 6 > 0, |6] = 6. 26.
Since 1 — \/5 <0, 28.

[ R

distance = |7 — (—5)| = |12] = 12

43

real: —6, 3,0, 3,3, 7, /5,6, 8
composite: 6, 8

odd integers: —3, 3

commutative property of addition
distributive property

commutative property of addition

r>0orx < —1

=

Since —25 < 0, |—25| = —(—25) = 25.

Since \/g— 1>0,

’\/§f1’:\/§f1.



30.

32.

34.

36.

38.

40.

42.

43.

44.

45.

46.

47.

49.

51.

52.

54.

CHAPTER 0 REVIEW

—5a® = —baaa 31. (—ha)® = (—5a)(—5a)
3ttt = 3t3 33. (—2b)(3b) = (—2)(3)bb = —6b>
n2nt = p2+td = b 35. (p3)2 =2 =0

()" = (@) ()" = 2" 37,

(
() = (1) =m o= L 3, (p2q2>3 - (q—2>3 _@)
(

—z? — = —(=3)" = (=3)(3)> = —(+9) — (—=3)(9) = =9 — (—27) = =9+ 27 = 18
6,750 = 6.750 x 10° 48. 0.00023 = 2.3 x 1074
4.8 x 102 = 480 50. 0.25 x 1073 = 0.00025

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

0.000105 1.05 x 101 - L05x10t L05x 10!
=15 x 10"
=1.5x 10"
. 21 1/3
27 \'/* 3\* 3
12172 = (112)/% = 11 3. (2-) =](: ==
() 125 5 5
(322°)"° = 3215(2%)"° = 22 55. (81a))* = 81/4(a))"* = 3/a|

44



56.

58.

60.

61.

62.

64.

66.

67.

68.

70.

73.

76.

78.

79.

CHAPTER 0 REVIEW

(~1,0002)* = (~1,000)"/% () * 57 (—252%)"" = (—25)12(a2)"?
= —1022 = not a real number
12\ —1/2 4\ 1/2 2
1/2 1/2 1/2 T Y Y
(@) = (1)) = a0l 9 () -(%) -5

CaN 173 1/3
(22) " (222 o o
c c™

LN —1/2 . 1/2 1/2 as\ 1/2
a Yigd/t . a¥/? . i/z . ﬂ (82 2 N1/2 o
09/2 =\ g3 | 2 “\ e = (a"?) " =(a") " =a

: : : 1 1 11
64 (641/3)" = 4% = 16 63. 32 25~ gai) P8

16 3/4 163/4 (161/4)3 23 ] o 39 2/5 392/5 (321/5)2 92
<§> T8I T (g4 3 27 : (E) T 24325 T (943152 37
8\ rar\¥P aps (273)° 32 g
(?) B (?) T8 T gy 22 4
16\ 625\t 625t (6254)°  5* 125
625 —\ 16 C16M T e 228
. . a/2,a/3 3a/6,.2a/6 5a/6
B 3\2/3 _ 2/3, 3:2/3 2 pp' DD _ b _ ,4af6 _
(—21623)"" = (—216)**(2%)"" = 364 69. = g = g P =P
9 V9 3
V36 =6 7. —\/49= -7 72 =N _°
25 \/25 5
21 Vot 3 o
\oe = == 74, a2yt = Va2 VYt 75, Vad =
125 /125 5 vy VY vl
= |zly
JmBnt /mSv/nt m?n| 5/atblo  /aliy/pl0 32
5 = y = = 77. = — =
p 1 pl(, p4 cd \/g c

VB0 + /8 =1/25v2+V1V/2=5V2+2V/2=7/2
V12+ V3 - V2T = Va3 + /3 - V9V3 =23+ /3-3V3=3/3-3/3=0

45
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CHAPTER 0 REVIEW

80. /24z* — /324 = /8 5\73_567@\:73_56:2563356756\:73_562563333
g1, VI _VT V5 _ V35 g, S _ 8 VI_8V/2_8/2
IRVERERVERRVE R Vs VB V2 Ve 4
—2V2
g3 L _ 1 Vi Vi _Va g 2 2 V5205 25
T2 V2 Va4 R 2 T Y25 Vs W5 Y125 5
gs, VZ_V2 V2 _ 2 g6, YO _ V5 V5_ 5
55 V2 os2 '5_5ﬁ5ff
o7 V2r V2 V2 2 gg. V7T _ 3V7r V4922 _ 3V/34303
T3 3 Vo 3 T2 2 4922 23/4942
21z
2/ 4922
89. 3rd degree, binomial 90. 2nd degree, trinomial
91. 2nd degree, monomial 92. 4th degree, trinomial

93. 2(x+3)+3(x—4)=2r+6+3x—-12=52—6

94. 3%z —1) —2z(z+3) — 2%(x + 2) = 32 — 322 — 222 — 62 — 2° — 22? = 223 — T2? — 62
95. B3z +2)(3z+2) =927+ 6z + 6z +4 =927 + 12v + 4

96. (3z+y)(2z — 3y) = 622 — 9zy + 22y — 3y = 622 — Twy — 332

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

98. (2+3)(322+2—-1)=3234+22—2+922+32-3=322+1022+22-3

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

(Va+e) = (Va+o) (Va+o) = (VB) +ovB+ava+a? =2+ 203+
101 (V2+1)(V3+1) = V6 + V2 +/3+1
102, (/3-2) (Vo+2V3+1) = V2T + 209+ 49320/ - 493 -8 =3 -8 = 5

100.
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103.

104.

105.

106.

107.

108.

109.

111.

113.

114.

115.

116.

CHAPTER 0 REVIEW

2 2 \/_+1 (\/_Jrl) _2(\/§+1> (\/_+1)
o1 VB-L VR (Yo ST

2 /342 —2(\/§+\/5) —2<\/§+\/5)

—2
B-VE VBSVRVBEVE (Yo (ve) 32
-2(V3+2)

1
-2(V3+2)
2 20 Jr+2 2z(/x+2) 22(/z+2)

r—2 Jr-2 Jz+2 (Vz)’ - 22 z—4
VE VI VESVT VDIV R Ry e 2m

N Y Y NN A N e r

VI+2 2 Jr-2 (Va)i-22 a4
5 5 V-2 5(/z-2) 5(/z-2)

I-Va_1-ya 1+ya _12-(/a)  1-a
a o 14+ya a(l+yVa) a(l+/a)

=341

3x2y? _ Y 110. 4a’b3 + 6ab* _ 4a’b? n 6ab*
62y 2w 2b? 2b2 2b2
= 2a%b + 3ab*
2?4 20+ 1 112. B+ 20— 3+ %
2z + 3|22 + 727 + 82 + 3 2 —1[2° + 0z + 2% - 322 —22-3
223 + 322 o — 3
4z’ 4 8z 223 — 32% — 22
42> + 6z 223 — 2z
2x 43 — 322 -3
2z 43 — 32 +3
0 -6

33— 3t =3t(t2 — 1) =3t(t+ 1)(t — 1)

518 =5 =5(r" —1) =5(r* = 1%) = 5(r = 1)(r* +r+ 1)

62° + 7x — 24 = (32 + 8)(2z — 3)

3> +ar —3a—zr=aBa+2z)—13a+2)= Ba+z)(a—1)
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117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

129.

130.

131.

132.

CHAPTER 0 REVIEW
8a% — 125 = (2z)° — 5% = (2o — 5)[(2z)” + (22)(5) + 5°] = (22 — 5)(4a? + 10z + 25)
62% — 20z — 16 = 2(32% — 10z — 8) = 2(3z + 2)(x — 4)
P246z+9—12=@+3)(a+3)—2=@+3) - =(@+3+t)(@+3—1)

32?2 — 14 52 = 322 + 5z — 1 = prime

82° + 343 = (22)° + 7% = (22 + 7)[(22)" — (22)(7) + 7*] = (22 + 7)(42% — 14z + 49)
1+ 14b 4 49b% = 4902 + 14b + 1 = (b + 1)(7Tb + 1) = (7b + 1)

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

64y® — 1,000 = 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)

8
o
+
8
>
+
—_
I
8
©
+
[N
8
=
+
—_
\
8
=
I
8
>
+
—_
SN—
N~
8
=
+
[u—
~
\
8
=

(x2+1)(:p2+1) —zZ] (x4—z2+1)
x2+1+x)(x2+1—x)(x4—x2+1)

2—z —(x-2) -1 128 -9  (a+3)(a—3) a+3
22 —4dr+4 (z—-2)(z—-2) z-2 "a2—6a+9 (a—3)(a—3) a-—3

2 —dz+4 *+524+6  (z—-2)(z—-2) (z+2)(xz+3)
T+ 2 T —2 N T+ 2 T —2

= (z—2)(z+3)

2 —1ly+15 ¢ —2y—8 (2y—5)(y—3) (y—-4)(y+2) _2y—5

yP—6y+8 yP—y—6  (y-4Huy-2) W-3)y+2) y-2

22 +t—3 | 10t4+15 2 4+t—3 3P —t—4

322 _Tt+4 32 —t—4 32—7t+4 10t + 15
2t+3)(t—1) Bt—4)(t+1) t+1

(Bt—4)(t—1)  5(2t+3) 5
PHTpH12 P -9 pP+Tp+12 PP (p+3)(p+4) P2
P48 +4p T p? P +8pP+4p p =9 p(P*+8p+4) (p+3)(p—3)

p(p+4)
(P*+8p+4)(p—3)

48



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)

49
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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_z2:5_x.i_@ 142.%:3_$+6_‘T:3_z y_ng

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

ey aylr—y)  ay-y)  ayle-y)
144 eyt sty B xy(%+tl/) B 7y () +xy(tl/) Ytz
-l -1 117 - T
Chapter 0 Test (page 82)
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. Ifx<O0,thenz —7 < 0. Then
|z =7 =—(z—7).
9. distance = |12 — (—4)| = [16| = 16 10. distance = |12 — (—20)| = |8] = 8
11, zixdz? = 52 = gl 12. @ = rs _r
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

81) 8132 (g112° 729
(811/2)

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+ -2 34. a2+ 24 1
r—3[622+ z— 23 21 — 1223 4+ 32% + 0z — 1
62> — 18z 223 — o2
19z — 23 422 + Oz
192 — 57 472 — 9
34 20 —1
20 — 1
0
3z + 6y = 3(z + 2y) 36. 2?—100 = 2% —10? = (z + 10)(x — 10)

10t2 — 19tw + 6w?® = (5t — 2w)(2t — 3w)  38. 3a® — 648 = 3(a* — 216)
= 3(a—6)(a” + 6a + 36)
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SECTION 1.1

39. ' -2’ —12= (2? - 4)(2? +3) 40. 62! + 112* — 10 = (32” — 2)(22% + 5)
= (z+2)(z — 2)(2? + 3)

P
r+2 z+2 x+2
m z oz zz-1) z(z+]) otz —at—a -2z
x4l z—-1 (z+)(-1) (@+D@-1) (z+D)@-1) (z+1)(z-1)
4 2?2 +x-20 22-25 (z+5)(x-4) (@+5)(@x—-5) (z+5)
T 2216 r—5  (z+4)(x—4) r—5 44
44 42 ;x2—4_ 42 z+1 _ 1
T4 2241 24+l (z+D(x+1) (z+2)(x—-2) (z+1)(z—2)
o Lth_ @) @) ral) o
T T em T e e
w L Q) ) )
- T 1T.,.1° = =
Ty Tyl xy(%Jri) wy(%)ﬂy(i) y+a

Exercises 1.1 (page 93)

1. root, solution 2. identity 3. no 4.  conditional
5.  linear 6. rational 7. one 8.  denominator
1 1
9. z+4+3=1 10, —z—-7=14 11. — =12 12. 3 =9z
. 2 z T —2
no restrictions no restrictions x#0 T #2
13' 8 = 5 14. v = — 4
r—3 x+2 x—3 x+4
r—3#0 2x4+2#0 r—3#0 x+4#0
x#3 T # =2 x#3 x# —4
r#3,x# -2 r#3,x#—4
1 5z 1 5
15. = 16. —— = —+2
x—3 22-—16 22 —3x—4 x+
1 5z 1 5
x—3 (z4+4)(x—4) (+1)(z—-4) =
r—3#0 x+4#0 x—-4#0 z+1#0 r—4#02x#0
x#3 x# —4 x#4 x# -1 r#£4
r#3,x#—4,x#4 r# -1, x#4,x#0

52



17. 2r+5=15 18.
2c+5—-5=15-5
2z =10
2z 10
2 2
r=25

conditional equation

20.
3Im+6=2m+6+m
3Im+6=3m+6

identity

23. 2(a+1)=3(a—2)—a
26 +2=3a—-6—a
204+2=2a—06

20 —2a+2=2a—2a—-6

2+ -6
contradiction
6z — 18

25, 3(z-3)= mz
6z — 18

3r—9=
v 2
-1
23z —9) =2 6:“2 8
6 — 18 = 6z — 18
identity

3(m+2)=2(m+3)+m 21

SECTION 1.1

3r+2=x+38 19. 2(n+2)—-5=2n
3r—zrz+2=z—2+8 2n+4—-5=12n
20 +2 =28 2n—1=2n
20 +2—-2=8-2 2n —2n—1=2n—2n
20 =6 —1#£0
2v 6 contradiction
2 2
z=3
conditional equation
x+7 x
27—7 22. ) 5—7—14
T+ —
2. 5 =2(7) 5—7+7—14+7
v+ 7=14 Zo2
cHT—T=14—7 2
=17 2'522(21)
conditional equation T =42

(V]

24,

8 &8 8
CE

26.

conditional equation

(x+4)(z—4)+16
22— 16416
:E2

identity

z(z+2) = (x+1)°
2?42z = (x+1)(z+1)
P42 =2 +2x+1

P+ =0— 2+ 20 +1

53

20 =2x+1
20 —2x=2xr—2x+1
0#1

contradiction



3
27. — =1
b—3
3
b—3) —— = (b—3)(1
(b=3) 55 = b -3)1)
3=b-3
3+3=b—-3+3
6="5

conditional equation

29. 22%4+5x—-3= (22— 1)(z+3)
2% + 50 — 3 =22+ 5z — 3
identity

3. 2z+7=10—2z

3r+7=10
3r=3
r=1

33. 5(x—2)=2(x+4)
50 —10=2x + 8

3r—10=8
3z =18
=206

35. 7(2x+5)—6(zx+8)="7
14z +35 —6x —48 =7

8qr—13=7

8r = 20
20 5
TR T

SECTION 1.1

28. 2® — 8z + 15 = (z — 3)(x +5)
22— 8z +15 =22+ 2z — 15
22—’ —8r+15=a> -2 +22—15
—8r+15=2x—15
—8r+8x+ 15 =2x+8x — 15

15 =10z — 15
15+15=10x — 15+ 15

30 = 10x

30 10z

10 10

3=z

conditional equation

19
30. 2$2+5x—3=2$<$+?>

222 + 52 — 3 =22 + 19z
222 — 22° + 5 — 3 =222 — 222 + 19z

5r — 3 =19z
5c —bxr—3 =19z — bx
-3 = 14x
-3 l4z
14 14
3 J—
,1_4_$

conditional equation

32. 9a—3=15+3a

6a —3=15
6a = 18
a=3

3. 5(r—4)=-5(r—4)
or — 20 = —5r + 20

10r — 20 =20
10r = 40
r=4

36. 6(x—5)—4(z+2)=-1
6 —30 —4xr —8=—1

2 — 38 = —1
2x =37

37

= —

2
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SECTION 1.1

5 4 z
37. —z2-—-8=17 38. - 12=—-4 39. - +2=4
3° 3¥ 5
5 4 z
“z=15 —y=-16 = =2
3° 37 5
5 4 . — =
3-52=3(19) 35y =3(-16) 5 - =5(2)
o9z =45 4y = —48 z=10
z2=19 y=—12
3p 3x —2 7 7 15
40. L op=—4 41. =22+ = 2. lr+b=a+ —
7 P 3 T3 gt T ET S
3p 3x —2 7 7 15
= — =7(—-4 3- =3(2 — 2( = 5] =2 —
(7 ”) =4 3 (“3) (2“> (“2)
3p—Tp=—-28 3xr—2=6x+7 Tr+10=2x+ 15
—4p = —28 —3r—2=7 5x + 10 =15
p="7 —3x=9 5 =5
3z+1 1 7T x 4xr+3
43. — = 44. 9r— L4 L
20 2 T8 6
3z+1 1 7T =z 4z 4+ 3
20 - =20 = ——4+Z)=6¢6-
20 B 6<2x 6+6> 6 6
3r+1=10 120 —7T+z=4x+3
3z = 130 — 7 =4z +3
v =3 9r —7=3
9z = 10
10
T =—
9
3+x zxT+7T 3z —3(d+x)
45. =4 1 46. 2(2 H—-—=———
5 5 T T+ 6 (2z+1) 5 5
3+x  x4+T\ 3| . —3(4+x)
6( s )_6(4x+1) 2[2(2x+1) 2}_2 5
2B3+z)+3(x+7) =242 +6 42z +1) — 3z = -3(4+x)
6+2x+3x+21=24x+6 8r+4—3x=—-12 -3z
Sx + 27 =24x + 6 br+4=-12—- 3z
—1924+27=6 8r+4=—-12
—19x = 21 8xr =—16
21 rT=-2
=

19
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47. 2(3:0*2)*1035*4:0
3
2|5(30 —2)— 100 4| = 2(0)
3(3z—2) — 20z —8=0
92 — 6 — 200 —8 =0
1z —14=0
11z =14
14
r=——
11
(y+2)° y’
49. Wre) i+ L
3 ytatg
(y+2)° y?
3| W2 sy 424 L
3 ytatsg

(y+2)* =3y + 6+
YV +4y+4=9y"+3y+6

dy+4=3y+6
y+4==6
y=2

51, z(x42)=(x+1)° -1
?+2r=(+1)(z+1)-1
P2 =a+22+1-1
22420 =2 + 2

0 = 0 = identity

SECTION 1.1

48, ala f73) +5 _ (a ; 1)?
ala—3)+5] (a—1)
{5

ala—=3)+5=(a—1)(a—1)
a>—3a+5=a>—2a+1
—3a+5=—-2a+1
5=a+1
4=a

50. (t+1)(t—1)=(t+2)(t—3)+4
?—1=t>—t—6+4

—1=—t-2
t—1=-2
t=-1

52 (x—2)(z—-3)=(z+3)(z+4)
22 =5 +6=a>+Tx+12
—br+6="Tr+ 12
—12x+6 =12
—12z =6
6 1

T12 7 2

Tr =

53. 2(5+2)+(8+3)2—S(s+5)+2(g+s)

2s+4+ 82 +65+9=35>+b5s+ 17+ 2s

4+ 8s+13=8>+Ts+ 17

8s+ 13 ="Ts+ 17
s=4
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SECTION 1.1

4
54. §-l-lz—
r 2 T
3 1 4
2x<—+—)=2x—
r 2 T
6+x=
r=2
3 1 3
56. - =
:v—2 T —
[ENEI
z(x — 2)
T xr—2

3z + 1 (r—2) =3z
3r+x—2=3x
4dr — 2 =3z
=2
The answer does not check. = no solution

2 1 1
> 2+l 3 o1l
2 1 1
3(x+1)<$+1+§)—3(x+1)-z+1
6+ 1(z+1)=3(1)
6+z+1=3
r+7=3
r=—4
9t 46 7
57. — = —
tt+3) t+3
9t 46
t(t+3 =tt+3) ——
(t+ )L(t—&-i%)} 33
9t +6="Tt
2t4+6=0
2t = —6
t=-3

The answer does not check. = no solution

2—22+1) 322
58. =
Y T3r+5 3z+5
2(—2z+1)| 3z?
(3:c+5)[:c+ - ]—(3x+5)-3$+5
2(3x +5) +2(—2x + 1) = 322
32 + b — 4a + 2 = 327
z+2=0
T = -2
59. 2 1
(a—T7)(a+2) (a+3)(a+2)
2 4
_ 2 . = (a — 2
(a—T)a+2)(a+3) PRI (a—=T)a+2)(a+3) PR
2(a+3)=4(a—T7)
2a 4+ 6 = 4a — 28
—2a=-34
a=17
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SECTION 1.1

2 1 1
60. n—2+n+1:n27n—2
2 1 1
n—2+n+1  (n=2)(n+1)

2n+1)+1(n—-2)=1
2n+2+n—-2=1

3n=1
1
n=-
3
2x+ 3 3r—2 5z — 2
61. p—
x2+5:p+6+x2+z76 2 —4
2x+ 3 3r—2 5 — 2

@t3)@+2) @ d@-2) @+2@-2)
(x—2)2z+3)+ (r+2)(3z—2) = (z+3)(5bx —2)  {multiply by common denominator}
20° —x—6+32" +4z —4=>52"+ 13z — 6
52 4 3z — 10 = 5a* + 13z — 6
3 —10=132z -6

—10x =4
4 2
r=—-—-—= —
10 5
62 3z _ 20 T+ 2
) 2+x a2+45xr 22+6x+5
3z _ 2z _ T+ 2
z(z+1) z@x+5) (z+5)(z+1)
3 2 z+ 2

t+1 z+5 (z+5)(z+1)
3(x+5)—2x+1)=x+2 {multiply by common denominator}
3c+15—-2x -2=x+2
r+13=x+2
13 # 2 = no solution
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SECTION 1.1

6 8045 3 _ 2(3z — 2)
) 48 22—4  (z—2)(22—2z+4)
3z +5 3 2(3z —2)

(x4 2)(2? — 2z +4) + (x+2)(x—2) (r—2)(a?—2zx+4)
(x—2)(3z+5) + (2* — 22 +4)(3) = 2(z + 2)(3z — 2) {multiply by common denominator}
32 — 2 — 10+ 32® — 6z + 12 = 62° + 8z — 8
62" — Tz 42 = 62" + 8z — 8

—15z = —10
_—10 2
=573
G Lo -4
" on+8 n?+42n+16  Sn+2
1 3n—4 1
n+8 (bn+2)(n+8) 5n+2
(5n+2)(1)— (Bn—4)=n+8  {multiply by common denominator}
m+2-3n+4=n+8
2n+6=n+38
n =2
o L 2Be-1 1
o 1l-n =Tn?+T74n+33  Tn+3
~1 2Bn—1) 1
n—11 " T?—74n—33 Tn+3
—1 n—2 1
n711+(7n+3)(n711)_7n+3
—(m+3)+6n—-—2=(n—-11)1 {multiply by common denominator}
—-m—-34+6n-2=n-11
—n—95=n-11
—2n = —6
n=3
66. 4 _ 2 _ 1
a?—13a—48 a?>—18a+32 a’+a—6
4 2 1

(a—16)(a+3) (a—16)(a—2) (a+3)(a—2)
4(a—2)—2(a+3) = 1(a — 16) {multiply by common denominator}
4a —8—-2a—-6=0a—-16
20 —14 =a—16
a= -2
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SECTION 1.1

5 2 6 1
y+4+y+2_y+2 Y2 + 6y + 8
5 4 1
y+4  y+2 (y+2)(y+4)
5(y+2)=4(y+4)—1  {multiply by common denominator}
By +10 = dy + 16 — 1
By + 10 = 4y + 15
y=2>5

67.

6 3 1

20—6 3—3a a2—4a+3
6 3 1

20a—3) 3(1—a) (a—3)(a—1)
3 1 1
+ =
a—3 a-1 (a—=3)(a-1)
3(a—1)+1(a—3)=1  {multiply by common denominator}
3a—3+a—-3=1
da—6=1
da =17
7

a = —

4

68.

69. v, w8
6—-3y 2y+4 44—y
3y 2y 8

32—y 2w+2)  CryE-y)
v, Yy 8
2-y 2+y  (2+y2-y)
y24+y) +y2—y) =8 {multiply by common denominator}
U+ i +2y—y* =8
4y =38

y = 2 = The solution does not check, so the equation has no solution.

70 3+ 2a _ 2—3a  5a—2
) a®4+6+5a a2—6+a a2-—4
2a+ 3 3a — 2 - 5a — 2

@+2)@+3)  (@+3)a-2 (@+2)(a-2)
(a—2)2a+3)+ (a+2)(3a—2) = (a+ 3)(ba — 2)
20 —a—6+3a>+4a—4=5a>+13a—6
50 4+ 3a — 10 = 54> + 13a — 6

—10a = 4

{multiply by common denominator}

aqa == ——
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SECTION 1.1

a 3a+ 2
71. ] = -
a+2 a?+4a+4
a 1 3a+ 2

a+2 1 (a+2)(a+2)
(a+2)(a+2)[$—1} = (a+2)(a+2)- [—
ala+2)—(a+2)(a+2)=—(3a+2)
a2+2a—(a2+4a+4) =—-3a—2
a?+2a—a’—4a—4=-3a—2
—2a—4=-3a—2
a=2

3a+ 2 ]
(a+2)(a+2)

r—1 :v—2_1—2ac

72.
x+3+z73 33—z
r—1 x—2 20 —1
—|— =
r+3 x—3 r—3
(z=3)z—-1D+(x+3)(x—2)=(z+3)(2x —1) {multiply by common denominator}
2 —dr+3+2°+2x—6=22>+5x—3
22° — 3z —3=22"+52—3
—8xr =0
0
:—:0
R
73. k=22p 74. arx+b=0 75. p=2l4+2w
i_22 ar = —b p—2l=2w
22 22 b p—20 2w
k €r=—— _— =
=y a 2 2
2.2 p—21_w
— =
1, 1, T —
76. V =—-mrch 77. V =—-nr°h 78. z=
3 3 o
1 1 T—p
3V:3'—7T7“2h 3VZ3'—7TT2h 20=—" .0
3 3 o
3V = mr’h 3V = nr’h RO =T — [
ﬂ_ﬂ'?ﬂh ﬂ_TFTQh n+zo=zx
a2 2 7h ~— 7h H=T—z0
vV _ 3V,
mr? Th
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79.

82.

frq- =qu<£+1)
P q
pq= fq+ fp
pq = f(q+p)
rqg _ flg+p)
q+p q+p
R
q+p

1 1

T1

85.

1
T T2
1

rriry -
r

rro + 111
r(re +11)
_r(ra+m)
o ro + 71

T2
rir
r1Tr2

ro + 71
172

ro + 71

87. l=a+(n—1)d
l=a+nd—d
l—a+d=nd
Il—a+d nd
d — d
l—a+d
— =

1 1
rriTY 7“_ + 7"_
1 2

SECTION 1.1

; M
80. p=r+2 8. F="209
/ 2
p_n=% pr2 = MM
n f T2
P st Fr? =mMg
f( n )_f? F_rQ_mMg
f(P,— L) =si Mg Mg
f(Pi—L) s Fr?
P.—L P —L Mg~
St
T=5-1
T Yy r Yy
83. —++=1 84. ——>=1
a+b a b
Y z T Yy
y_, @ )y
) " ab P ab-1
b-g:b<1—£) br —ay = ab
b Cxl bx = ab + ay
y:b(kg) b = a(b +y)
br  a(b+y)
b+y bty
bx
=a
b+y
86. 11,1
T T T2
1 (1 1)
rriry - — =1rrire| — + —
r 1 T2
1Ty = TT9 + 171
Tire —TTr1 =TT
ri(ro —r) =119
ri(ro—r) 1o
To —T _T27’I”
Tro
rn =
To —T
88. l=a+(n—-1)d
l—a=(n-1)d
l—a (n—1)d
n—1 n-—1
l—a
=d
n—1
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180 —1
89. a=(n—2)— 90. g=2="
n 1—r
180 a—lr
an = (n )n n S(1—r) 1—1"(1 r)
an = (n —2)180 SAl—-r)=a—1Ir
an = 180n — 360 S—Sr+ir=a
360 = 180n — an
360 = n(180 - a)
360 .
180 —a
1
91. R=ir1T
T1 T2 T3
R _ 7’17"27"3(1)
B Ry
R— r17ToTs3
Tory + T1T3 + T172
R(TQTg +rirs + 7"17"2) = 1r1rors
RT2T3 + RT1T3 + RT1T2 = T1TroTs
Rrirs + Rrirg — rirors = —Rraors
71 (R’I”g + Rry — T2T3) = —Rrors
*RT2T3
T =
Rrs + Rry — rors
1
92. R == T 1 . 1
o o
R _ T1T2T3(1)
rﬂ3r3<%-+-i-+-%)
R— rirars
Tor3 + 173 + T1T2
R(Tz?"g =+ r1rs3 + T1T2) = T1TroTs
Rrors + Rrirs + Rrirg = rirars
RT2T3 + RT1T3 — Trirory = 7R’I”1’I”2
Tg(R’I“Q + Rri — 7"17"2) = —Rriry
—RTlTQ
r3 =
RTQ + RT1 — 7179
93. Answers may vary. 94. Answers may vary.
1/2
25 B} 1/2 5 2
95. (2522)"? = [(52)"]"* = 5| 96. ( P > - (4_;)

SECTION 1.1

164*
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SECTION 1.1

oy, (1252° AR T
’ 80 12523

82/3(y6)2/3 4y4

1252/3(23)%/3 2527
99. /252 =/ (5y) = 5y|
Jato2 o fab3\! |abd
o {7 ()
Exercises 1.2 (page 101)
1. add 2.  perimeter
4.  break point 5. rate, time

7. Let x = the score on the first exam.
Then x + 5 = the score on the midterm,
and x + 13 = the score on the final.

Sum of scores

3
x+x+5+x+13:90
’ 3x 4+ 18
3 =90
3x + 18 = 270
3x = 252
r =84

His score on the first exam was 84.

9.  Letx = the program development score.

[Sumofseores ] _
M =
82
+90+ 2+ 78 _ 86
4
x + 250
= 86
4
T + 250 = 344
r =94

The program development score was 94.

98. < 27y5 >l/d _ (727)1/J(y5)1/d
1,00025 1,0001/3(26)Y/3
3y 3y

T 1022 T 1022

100. /—125y° = \/ (—=51%)° = =5y

102 5I10y57 > @ Ofﬂ
: 15 = 23 )

3. amount
6. 0.05(30)=1.5

8. Let x = the score on the first exam. Then her
scores on the following tests were = + 3,

z+6and z + 9.
+:69'5
r+x+3+zxz+6+x+9 695
4
4x + 18
=69.5
4
4xr 4+ 18 = 278
4x = 260
T =65

Her score on the first exam was 65%.

10. Let z = the score on the final round.

[Sumofseores | _

— =
76+ 68 + 70 +x _

4
T+ 214
=172
4

r+ 214 = 288
r="74

She needs to shoot 74 on the final round.
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SECTION 1.2

11. Let x = the number of locks replaced. 12. Let x = the number of interviews.
40—|—28-:236 20 +0.75 .| Nmberof | _ 56
40 + 28z = 236 20 4+ 0.75z = 56
28z = 196 0.75x = 36
r="17 xr =48
7 locks can be changed for $236. He interviewed 48 people.
13. Let xz = the width. 14. Let x = the width.
Then = + 26 = the height. Then = + 115 = the length.
[Perimeter] = 92 [Perimeter ] = 570
2x + 2(x 4 26) = 92 2x + 2(x 4+ 115) = 570
2z 422 + 52 =92 2z 4 2z + 230 = 570
4z = 40 4x = 340
z =10 T =85
The dimensions are 10 ft by 36 ft. The dimensions are 85 ft by 200 ft.
s [Perimeter | = 11
r+(z+2)+z+(x+2)=14
dr+4=14
4z =10
5 1 R |
T = 3= 25 = The width is 25 feet.
16. | Total Fence Length | = 2| Square Fence Length |
z4+(x+2)+z+(xz+24)=2-(x+x+x+2)
4x + 48 = 8z
48 = 4z
r=12

The total fencing required is 4z + 48 = 4(12) + 48 = 96 feet.

17. | Total Area | = 2 -| Triangular Area | 18. Sum of angles | = 180

1 1 =

3z + 60 =180
20z + 160 = 320 32 = 120
20x = 160 =40
=8 The angles measure 40°, 70° and 70°.

The dimensions are 8 feet by 20 feet.
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19.

20.

21.

22,

23.

SECTION 1.2

=i ]+ 0:50-
12(xz + 10) + 122 = 12(x + 10) + 0.50 - 12(x + 10)
122 + 120 + 122 = 122 4 120 + 6z + 60
24x + 120 = 18z + 180

6z = 60
x = 10 = The length of the living room is = 4+ 10 = 20 feet.
5
1
§d(12 +8)="54
10d = 54

d = 5.4 = The depth is 5.4 inches

Let x = the amount invested at 7%. Then 22000 — x = the amount invested at 6%.
| Interest at 7% |+ | Interest at 6% |= | Total interest |
0.07z + 0.06(22000 — =) = 1420
0.07x + 1320 — 0.06z = 1420
0.01z = 100
x = 10000
$10,000 was invested at 7% and $12,000 was invested at 6%.

Let x = the amount invested at 7%.
| Interest at 7% |+ | Interest at 9% |= | Total interest |
0.07z + 0.09(20000) = 5000
0.07z 4 1800 = 5000
0.07z = 3200
T~ 45714.29
She needs to invest $45,714.29 at 7% to reach her goal.

Let 2 = the amount invested at each rate.

| Interest at 6% |+ | Interest at 7% |+ | Interest at 8% | =| Total interest
0.06x + 0.07x 4+ 0.08z = 2037
0.21x = 2037
x = 9700

$9,700 was invested at each rate, for a total investment of $29,100.
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24,

25.

26.

27.

29.

SECTION 1.2

Let x = the amount invested at 8%. Then 37,000 — x = the amount invested at 9%%.

‘ Interest at 9%% | = —l— 452.50
0.095(37,000 — ) = 0.08x + 452.50
3515 — 0.095x = 0.08x + 452.50
3062.50 = 0.175x
17500 = z

$17,500 is invested at 8% and $19,500 is invested at 9%%.

Let x = the number of full-price tickets sold. Then 585 — & = the number of student tickets sold.

# of # of
2.50 - +1.75- —1217.25
2.50z + 1.75(585 — z) = 1217.25
2,502 + 1023.75 — 1.75z = 1217.25

0.75x = 193.50

x = 258 = There were 327 student tickets sold.

Let x = the cost of a student ticket.
# of

Cost of Cost of #of

z = 5 = A student ticket cost $5.

full-price full-price + student student | — 4960
480(7) + 2(800 — 480) = 4960

3360 + 320z = 4960

320z = 1600

Let p = the original price. 28.

p— 0.20p = 63.96
0.80p = 63.96
p="79.95
The original price was $79.95.

Let x = # of plates for equal costs. 30.
Cost of Ist :‘ Cost of 2nd
machine machine
600 + 3x = 800 + 2z
x = 200

The break point is 200 plates.

67

Let w = the wholesale cost.

w + 0.30w = 588.90
1.30w = 588.90
w = 453
The wholesale cost is $453.

Let © = # of fasteners for equal costs.
gl S g
1200 + 0.0052 = 1500 + 0.0015z
0.0035z = 300
x ~ 85714
The break point is about 85,714 fasteners.




31.

33.

35.

SECTION 1.2

Let x = # of computers to break even.

| Income | = | Expenses |
1275z = 8925 + 850«
425x = 8925
r =21

21 computers need to be sold to break even.

Let z = days for both working together.

Man in Roofer in Total in

1 day +‘ 1 day :‘ 1 day
11 1
74 =z

1 1 1

28z -+ — | =28« —

(51) ()
dx 4+ Tx = 28
11x = 28

28 6

:—:2—

T

They can roof the house in 21% days.

Let z = hours for both working together.

Woman +‘ Man in :‘ Total in
in 1 hour 1 hour 1 hour
L1
2 4 =z
1 1 1
dr( =4+~ ) =daf =
(3+3) = (2)
2r+x =4
3r =4
4 1
:—:1—
7373

They can mow the lawn in 1 % hours.

32.

34.

36.

68

Let x = # of meals to break even.

| Income | = | Expenses |
6x = 137.50 + 4.75x
1.25x = 137.50
z =110

More than 110 meals need to be sold to make

a profit.

Let z = hours for both working together.

Crew 1 Crew 2 Total in

in 1 hour ‘J’_ in 1 hour ‘:‘ 1 hour
11 1
8§ 10 =

1 1 1

40z =+ — ) =402 =

$<8+10) x(sc)
5z + 4x = 40
9z = 40

40 4

r=— =4-—

9 9

. . 4
They can seal the parking lot in 45 hours.

Let x = days for both hoses to fill the pool.

Ist hose +| 2nd hose :‘ Total in
in 1 day in 1 day 1 day
N
3 2 =z
1 1 1
6=+ ) =6z(=
(5+3) =5(2)
20+ 3x =6
5r =6
6 1
€r= — :1—
5 )

The pool can be filled in 1% days.
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