Chapter 2

Exercise Set 2.1
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'The parts that are added in an algebraic
expression are called the terms of the expression.

Terms that have identical variable parts are called
hikc Lerms.

The goal in solving cqualions 13 @ isolate the
variable on one side of the equation.
We can eliminate fractions from an equation by

multiplying both sides of the equation by the least
common denominator.

An equation that is always true is known as a(n)
wdenlity.

An cquation Lhat truc [or only specific values of
the varighle is known as afn) canditional

ecuation.

Amn equation that 1s never true is known as a(n)
contradiction.

The degree of a term is the sum of the exponents
on the variables in the lam.

. The symbol @ is used to indicate the solution set

of a contradiction.

The symbel IR is used to indicate the solution
set of an identity.
symmetric properly
symmetnie properly
transitive property
transitive property
reflexive property
reflexive property
addihion property
multiplication property
multiplic ation property
addition property
multiplication property
addihion property
addition property

muliiphcation property
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38.

40.

41.

46

5y 1s degree one smee the exponent s 1.
—2x 18 depree one since the exponent is 1.
5¢*1s degree three since (he exponent is 3.
—6¥” is degree two since the exponent is 2.

3a6 15 degree two since 36 can be written as
3a'p' and the sum of the exponentsis 1+ 1 — 2.

1 . . 1 _
5 x*y 1is degree five since 53‘4 ¥ can be written

1 .

as Eva' and the sum of the exponents is
41 1=5.
The degree of § 15 vero sinee 6 can be wrillen as
6x" .
‘The degree of 3 is zero since 3 can be written
as 31"

Sr1s degree one since  5r can be written as
—5¢.
18p%¢" is degree five since the sum of the
exponentsis 2 +3 = 5.
5a*b*c is degree seven since 3a°h'c can be

wrillen as 5a°b'e’ and the sum of the exponents
s2+4+1=17.

a*n® is degree ten since the sum of the

exponents is 4 | 6= 10.
3y

as 3x° vz and the sum of the exponents is
51611=12.

is degree 12 since 3x°y°z can be wrilten

-2x*y" 2% is degree nincleen sinee the sum of the
exponents is 4+ 7+ 8=19.
Tr + 3 —11x+12y cannol be simplified since all
the terms are “unlike”.
3x° +4x +5 cannot be simplified since all the
terms are “unlike”.

2xf Sx17x 3
= 2x°12x 3
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{SM: Intermediate Algebra

42. 2a% —Aab+5ab—10h°
=z2a° 1ab 106°

43. 1061 -23¢+59¢-19°
—10.6¢* —1.9¢* —2.3¢+ 9¢
=87c* 1 3.6¢c

44, 43-32x-2(x-2)
—43-32x-2x+4

=32x-2x+43+4
—52x+83

45. w' +w —w+1 cannot be lurther simplificd
since all of the terms are “unlike™.

46. 7x*y* +11y*x* cannol be simplificd since all of
the terms are “wmnlike”.

47. 8py Ypg i plg
——g+ptyg

48. b+6°—46+b +36
—b +b +h—4b+3b

—25% +0b
_ 22
Fa
49. ]2|l+£]+5d
& 4,
:lﬁ-lIIZ-iISd
6 4
S12 1o,
4
—2+3d +5d
=2+8J4=8d+2
50. a0 lx—é —Lx—ﬁﬂle—ﬁﬂ-g—lﬁr
15 4 15 4
420 180
=—x — 2x
15 4
—28x—45-2x
—28x—2x—-45

31.

th
=

Chapfer 2: Equations and Inequalities

-

8LL—+3}+5x—7_3A1x+8-3+5x—7

B ) 3
—)—86.1:+24+5x—7
=7x12415x 7
=Tx+5x+24-7
—12x+17

3 .3 o
. 4L—x SHi7x I=( 4)=x (4)517x 1
4" 7 -

:_—ux|20|7,\: 1
4

—3x+20+7x-1
=-3x+7x+20-1
—4x +19

. A |60GBx+2)-x|+4

=4 [18+12 x]+4
=4_[17x- 1211 4

=4 17x-12 14
—4-12-4-17x
=—4-17x
= 17x—4

—0+3[4(2x—3)-5x|+2x
——9+43[Bx—12-5x]+2x
= 9133x 12]1 2x

= 91% 3612x
—9x+2x-36-9
=1lx—45
9x—(3x—(5x—4yﬂ—2y
—‘)x—[31:—5x+4y]—2y
—9x—|-2x+4y|-2p

—9x+2x—dy-2y
=llx—-6y

. 23 -2y - 1)-5x]+¥
“2[3x-2y—1-5x]+y
=23x-S5x-2y+1|—»
=2[-2x-2y1 111y
=dx+4dy 2ty
dx+4y+y-72
=4x+5p-2
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Chapter 2: Equations and Inequalities ISM: Intermediate Algebra

57. Sb {7236 2) (4b+9)] 23 63. —8x+7+3x=-3
Sh— {7[6b—4—4h—9] 2}
5h— {7[6h -4b—4 9] -2}

-

Bx13x17- 3

=35h [7(26 13) 2] —dx+1--3
=5b [l14b 91 2] —Sx+T7-7=-3-7
=5h—(14h - 93) e 10
=5h— 14b+ 93 -
=95 +93 —x_C10
5 -5
58. 2{3a—(2b—Sa) |-3{2a-b})] x_2
=2{[3a-2b+Sa]-6a+3b} 64d. Tx 6 S5x= 8§
:2{8a 2b GaISb} 2x—6_ -8
:2{2a+b} 2x 616= 816
=da+2b 2x— -2
2x 2
50, I[Zr‘s 3(ri29)] 2(2r s)} 373
" x—-1
= {[2!‘5 3r GS] 4r“|25}
. 65. S 3_25+6
- {Er‘s 3r O 4:'2|25-] S§_3_ 2% —y+6_ 2%
=—{2rs—3r—4s—4r2} I—_3=4
) , 35 3+3-643
=-—2rs+3F + 48 + 4
3r=9
—4r? — 2w +3r + 4y FYRPN
60. p°qidpg [ (pg14p°e) 1 pql 3 3?
, , .
=p'gldpg | pg 4091 pal
66. Sw+7—3w—15

2 2
- +dpg—|-py+pg—4
Pa+apg=l-pg+pa-4p4q] Sw+7+3w—3w-154+3w

—Pz‘:'*“P‘f‘[“‘f’Zg] 1w+7 15
=p g+dpg+ip g NMw+7-7—-15-7
=p'q14p%q 1 4pg Lw=-22
—szq+4pq M—ﬁ
61. Sa—1-14 111
Sa—1+1=14+1 w=-2
Sa—15 67. 4x—5=2(x+5)
5a 15 dx—5-2x+10
s 5 4% —5+5_2x+10+5
a—3 4x=2x 115
62. Tx13=17 4x - 2x=2x+15-2x
—Tx+3-3-17-3 2x=15
—“Tx—14 2?;:%
=5 G
x=-2 2
48
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{SM: Intermediate Algebra Chapter 2: Equations and Inequalities

68. dr 8_ 42x 3)+4 72 4x 23x T)-2x 6
Ar-8§—-8x1 1214 dy-6x 114 -2r-8
4x -8 —Bx+16 2x+14-_2x-6

4x-818x=-8x11018x 2x114-2x=2x-06-2x
12x-8=16 ~4x114=-6
12x-B8+8=16+8 ~4x+14-14=-6-14
12x - 24 dx — 20
12x 24 —tx 20
1 12 44
x-2 x-3
69. (-9 =2(t-9) 73, 2 {x+3)=4x—8
=3 115=2t-10 2—x-5—-4x-8
=3¢115-2¢=2r-10-2¢ —x-3=4x-8
—S5t+15=—10 x 3 4x—4x 8 4dx
S+15 13— 10 15 —S5x-3=-8
5t= 25 —Sx-3+3—-8+43
-5 23 31— 3
R 55 -5
=5 5 s
70.  4Q2x - 2Ax+3) x=1
Bx 16— 2x 6 74. 3+7-4-(9-%)
Bx—16+2x——2x-6+2x +7-4-9+k
10x—16=-—6 Ic+7 —S5+k
10x-16+16-—6+16 3k ki17= 51k k
10x =10 2%17= 3
10x 10 2517 7= 357
10 10 2 =-12
x=1 E_k_ﬁ
71 3x14(2 x)=4x 15 22
3x+8—dx—dx+5 k--6
—x+8_dx+3 75. p—(p+4)—4(p-1)+2p
—x+8—-4x —dx+5-4x p-p—4—4p—442p
—Sx+8-5 —4—6p—4
—5x+8-8=5-8 —4+4_6p—4+4
—Sxr -3 0=6p
D 3 0_6p
-5 -5 6 6
ng 0=p
3
49
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Chapter 2: Equations and Inequalities ISM: Intermediate Algebra

76. g-(-3g+4)=-2(g-3)+14 80. 8 3(2a 4)-3+3¢ 4a
g+ —4—-7g+6+14 8611251 3xr— Az
4q—4=-2g+20 —Ha+20-5-a
4g12g 4= 2g12¢120 —Ga 1201 a=5—-ala
6g 4=20 —Da 1 20=5
6g—4+4=20+4 —5a+20-20=5-20
6g — 24 Sa- 15
6q _ 24 e 1
& 6 3 5
g4 a-3

Bl 4(2x-2)-3(x+7)=—4

77. 3(y-1)+2y-4(y-3) 8x—8-3x—21=—4

v1312y=4y 12

3x—20=-4
-y+3=4y-12
’ Sx—29+29=_4429
—¥+3+y=4r-12+y
‘ 3=5y 12 ' S
=o¥ S5x 23
341233 -12+12 _——
- 5 3
155y x=5
15 5y
T 82. —2(3w+6)—(4w-3)=21
1=y —ow—-12-4w+3-21
78. Sr—13—6r—3(r+5)-16 A2
. 5?_13_;_3(??5'_16 10w 919=2119
r r=3r 10w =30
—¥—13=3r-1 —10w _ 30
—r—13+r=3r—1+r -1 -10
13=4r 1 w= 3
1311=4r 111 83. —4(3—4x)—2(x-1)=12x
_17 -
12=4r 12416x—2x+2—12x
}12 _4_; 14x 10-12x
3, l4x-10-14x=12x—-14x
5 —10=2x
7. 6-(n+3) 3n+i—2n 10 2x
6-n-3=3n15-2n 2 2
3—w=n15 S=x
3—nt+n=n+5+n =5

3_2n+5
3-_53—-2n+5-5

—2=12n
2 Zn

2 2
—1-n

n——1

50
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84.

42z a)— 3z dH+:z |8,

Qo0 %A —_ 3112
LR FE 0 A

—iiu o

—HBz+24 _2z+12
—8z12418z=-2z11218z
24=121 6z
24-12=12+6z-12
12 6z
12 6z
6 6
2_

S I |

80,

z=
85, S(a+3)-a——(d4u—6)+1
Sa+15—u——-da+6+1
da+15--da+7
dg11514a= 4a1714a
8a115=7
By +15-15_7-15
8a= 8§
8a_ 8

8 8
a=-1
86. 3 2x-4)+3(x+13-9
ox 12+3x+3-9
9x 9_9
9x-9+9-9+9
9x =18
9x 18
9 9
x=2

0.

87. —2[8—(4-w)|-8—4(w+5)
—2[B—4+w|-8=4w+20
—2[4+w]-8— 4w+20
—8+2w—8— 4w+ 120
~16-2w— dw+20
16416 2w — 4w+ 20+16
—2w=4w+36
2w—Idw_dw—4w+36
6w=36
—6w 36
=6 -6
w——b

51

Chapfer 2: Equations and Inequalities

I 6-(h+2)]-6-4(-h+7)
3[6 B 2] 6= 4k 128
3[4-h]-6=—ah+28
12-3h-6=—4h+28
—3h+6_—Ah+28
Ih1614h= 4k 281 4R
h+6—28
h+6-6—28-6
h=22
A3x—(4x 6)|=5(x-06)
2(3x —4x+6) — 5x 30
Ox 8x112=5x 30
—2x+12 —5x-30
2x+1242x=5x-30+2x

12=7x 30
12:130-7x 303D
42="Tx
42 Tx
77
6=x
x=6
—z—6z+3—-4-[6—z—-(3-22)]
Tz13=4 (& z 3122)
-Tz+3—4—-(3+2)
-7z+3=4-3-=
-7z+3_1-:
2131 7z=1-z17z
3=1+6z
3-1-1+6z-1
2—6z
2 6z
6 6
1_.-
5—;
1
73
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Chapter 2: Equations and Inequalities

o1. 4{2-[3(c+1)-2(e+1)]}--2¢
4{2—|3c+3-2c-2|} - 2¢
4{2—[c+1]}——2¢
442 ¢ 1}= 2¢
4{l-c}—-2¢
4—4c=-2¢

4 4c12¢= 2¢l2c

2c14=0

~2e+4-4-0-4
2e= 4

2 _H4

2 2
c-2
92, ¥Hl(x Di1dx] (x BI=4 (x 12)
Px—2+4)—(x-N]=4-x+12
¥5x 2 x13)=16 x
Hdx+D-16-x
12x+3=16—-x
124+3+x-16—x+x
13y 13=16

o A e

13x+3-3-16-3
13x=13
13 13
33
x—1

93. —{4(d+3)-5[3d —2(2d +7)]-8} - ~10d -6

{4@13) 5[32 42 4] 8}— 14 &
—{4{d +3)-5[-d-14]-8} —-10d -6
{4d 112154 170 8i= 10d 6

—{9d +74}=-10d -6

~9d —74=-10d —6

~9d —74+10d — —10d —6+10d

d 74= 6
d—T74+T4=—6+74
d 68

94.

06.

97.

ISM: Intermediate Algebra

=36—-4x) — 44— Px—[ex—(dx—CGx+2)]}
1§112x—4 5x |60 @y 3x 23}

—184+12x —4—{5x—[6x—{(x-2}]}
18112x=4 {5x [6x x12)|}
18112x=4 [5x (5x12)]

—18+12x =4 —[5x—5x 2]

-18+12x —4—-(-2)
18112x=6

—18+18+12x —6+18

12x=24

4x-2
3( 3 }:3(—6)

2
4x-2--18
4x-2+2_-18+2
4x=-16

4x -1

Ax_16
4 4
x— 4
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Tm+97
6( - J 5(5)

K

Tm+9 30
w19 9=30 9

Tm—21

Tm 21

77

m—3

0g, 4—3:’1—7
4

100. 2= —x14

W1 2rele_39
PR

3.7
s(zwgr]_s@g]
6e1 76 =1312
13312
13t 312

JERNTE)
[—24

Chapfer 2: Equations and Inequalities

102. x| 2 =2x
6

Lad | =

1 5
6[53. +E_I_6(2x)
2x+35=12x
2x+5-2x=12x-2x
5_10x
5 10x
10 10

o | b

——Xx or x——
' 2

103.

[Py
I
A

Il
—_

Jea enlm

%z—S+5— 4145

W]

W |
™
|
+
o

ot Svw

I
+
b=3}

|

X
S|k

]
Il
e e e S

PR CRINY P

L&}

| b
o | M

L=
TN

Il
")
o

[ IR
Il
o
—_—
[
pat—

.
1
|

dx+16—x—x—8—x
Ix+16—-8
3x+16-16--8-16
3x= 24
I M4
ERRED
x=—8
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Chapter 2: Equations and Inequalities

105.

10+5 - 16x—5+5
15=16x
15 lbx
16 16
15
—_=x
16
5 7

—=mi=
12 8 3

106. m

o 9 RV

24[%??: %\J: 24[%??1 I %1
A . 4
20m—10_2Ilm+16
20m—10-20m — 21w +16-20m
——m+l6
—10-16_nm+l6-16
—26—m or m—-26

~
107. x+6——§[x+])
2
x+6:—:x—z
3
3(x+6)—3(—3x—2]
3 3
3x118= 2x 2

Ix+I18-18——2x-2-18
3x——Zx—2Z0
3x12x= 2x 2012x

Sx=-"20
Sx 20
55
x——4

ISM: Intermediate Algebra

108. X Ezi(x 1 4)
7 ;

4(x z):aﬁ(x | 4)J

4x-2)=3(x+4)
dx—8 _3x+12
4x 8§ 3x=3x112 3x
x—8—12
»—R+8=12+8
x—20

1 1
109. —[x-2}—=(x+2
2(.\: 1 3(.1: )

slé(x—z]J—sﬁ(ﬁz)J

3(x 2)=2(x12)
3x 6=2x14
3x 6 2x-2x14 2x
x 0=4
x—6+6=4+6
x—10

| !
110. —[x+3 —=(x-2)+1
S -3G-2)

1 1
uh(; +3)]_ 12[3(1 —z)ﬂ
3x+3)=4(x-2)+12
Ix+9=4xr-8+12
3x+9-4x+4
3x4+9—-4x —dx+4—4x
x19=4
—x+9-9-4-9
—x=-3

x—5

111. 04n+47=51n
G4n+47-04n=51n-04n

47=47n

47 4.u

47 47
100 —n or n—-1.00
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112. D3x—4=21x+32
08x 414-21x13214
08x—21x+72
08x—21x=21x+72-21x
-13x-72
—13x_ 72
13 -13
X554
113. 1.69x 3.1=005 59x
1.69x—-3.14+31-0.05-59x+3.1
1.6%x=3.15 59x
1.69x+5.9x —3.15-59x+59
T58x =315
7.59x _ 3.15
759 759
x=042
114. 42x197= 39x 08
42x+97-97--395x-68-97
42x—-395x-16.5
42x+3.95x - 3.95x-16.5+3.95x

815x= 165
8.15x 165
8§15 815

X202

115. 4.7x-36(x—1)-49
47x-36x+3.6=49
1.1x+3.6-49

11x 136 36=49 36
1lx-13

1Llx 13
11 11
xx118

116. 6.1p—45(3-2p)—-157

6lp—135+9p—157

151p—-135=157
151p—=135413.5-157+135

151p—292

I51p 292

151 15.1
p~1.93

Chapfer 2: Equations and Inequalities

117. 0.6(500—2 4x) — 3.6(2x — 4000)

AN 1 Ad v — 7 Vs 14 AN
S § i

-Fuse . 157, =Ty

300-144x +1 44x — 7 2x—-14,400 +1 44x
300=8.64x 14,400
3001 14,400=8.64x 14,4001 14,400
14,700 =8.64x
14,700  3.64x

864 R&6d
1701.39 = x

x=1701.39
118.  0.6(14x —8000) = —0.4(20x +12_000) + 20 6x
8.4x— 4800 — —8x— 4800+ 20.6x
8.4x—4800—12.6x— 4800
84x — 4800 -8 4y —12.6x — 48008 4x
4300=42x 4800
—4800+4800=42x — 4500 + 4800
0D—_4Zx
0 42x

42 42
x—0.00

(=
[
-l

. 3(y+3)-4Qy-T7)——Sr+2
3y+9—RBy+28——5y+2
—Sy+37 --5y+2
—Sy437+3y - 5y+245y
37-2
The solution sct is ¢ .
The equation is a contradiction.

120. 7x+5-5(x—3)-5(x+4)—3x
Tx+5->5x+15—5x+20-3x
2x+20—2x+20
2x+20-2x _2x+20-2x
20=20

The solution setis T
The equation 1s an identity.
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Chapter 2: Equations and Inequalities

121, 7+3(x-2)+8x—6(x+1)+2x -9
713x 618x=06x1012x 9
Mx+1—-8x—3
Ilx+1-1=8x—3-1
1lx —8x—4
1Mx—8x—8x—4-8x
x——4

r——
3

) 4
The solution set is % ;}

The equation is con;.:litional.
122, S5(c+3)+4(e—2)-2(c+2)
5c 1514¢ 8=2c14
—¢—23=2¢+4
—¢—234+c=2¢c+4+c
—23-3¢+4
—23-4=3c+4-4
—27=73c

27_3c

The solution setis {9} .
The equation is conditional.
123. 6lx-1)=-3(2-x)+3x
6x—6——0+3x+3x
6x 6= 61|6x
bx—6—-6x——6+6x—6x
6= 0
The solution setis .
The equation 1s an identity.
124. 42-3x) —{6x —(8—0x)]
8 12x= (6x 81 6x)
§-12x——(12x-8)
8-12x ——-12x+8

The solution set is .
The equation is an identity.

ISM: Intermediate Algebra

2-2
The solution set1s R .
The cqualion 1s an identity.

(zx+4)-5=+2)
126. 7| —x+4|=3] —=x+2
2 L 6

7 —lx—4 - —lx+ 6
2 2

—lx+3:—lx+6
2 2

] ] ] ]
—=x+3+=x——=x+6+=x
2 2 2 2

I=¢
‘The sohition set 15 & .
The equation Is a contradiction.
127. 0.82-03(z+10)—0.5(z +1)
38z 03z 30=05z105
053z-30=05+05
0.5z-30-052 -0.52+0.5-0.5z
30=0.5
The solution scl 1s &5
The equation is a contradiction.
128, 0.6(z+5)-05(z+2) 0.1
0.6z130 05z 1.0=01
D1z+30-01z-23
G1z430-01z-0.12-23-0.1z

30--23
The sohition set is & .
The equalion 1s contradiction.
129. a. TFor 2018, substitute 18 for 1.
P —0.82r 1 78.5
P_082(18)+785
P=14.76 17835
P—93126

P==93
In 2018, the population density will be about
93 people per square mile.

z-23)
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b. Subsutute 100 for £ and solve for ¢
P=082{+785

100 =0.82¢ | 78.5
10078 5—082¢+785-785

215082

21.5  0.82¢

D82 082
26.22 ¢

The population density should reach 100
pecple per square mile during the year 2020.

130. a. Tor first night, substitute 1 for n.
W —35n+3

W=5(1}+5
W =10
Wail 10 minutes the first mght.
h. For lourth might, substituie 4 for a.

W==5n135
W —5(4)+5
W =25

Wail 25 munules the [fourth night.
c.  Substlutc 30 for B and selve lor .
W=5115
3=51+5
W-5=+5-5
25="5n
25 5n
55
S=n
Wait 30 minutes the fifth night.
d. Subsutute 40 for # and solve fora.
W=35r15
40=35n15
d—-5—5n+5-5
35 _5n
35 5m
55
T—n
Wait 40 minutes the seventh night.

131.

132.

Chapfer 2: Equations and Inequalities

Tor 20 jars of salsa, substitute 20 for f
C-_2757+40

:2.75(20) 1 40
=55140

—93
The weekly cost for making 20 jars of salsa
is §95.

For 50 jars of salsa, subshitute 5O for f.
C—275j+40

—~2.75(50)+ 40

=137.50+40

—177.50
The weekly cosl for making S0 jars of salsa
15 $177.50.
Substitute S205 for C and solve for /.
C—2.757+40
205=2.757 1 40
205-40_2755+40—-40
165 —2.75;
165
275 7
-7
For the cost 1o be $205, he would need Lo
make 00 jars of salsa.

Substitute 50 for x.
P=373%-337%
=3.75(50}-33.75
—1875-3375
=158375
I she sells 58 pies, Jamov's woekly profitis
$153.75.
Substiule @ for P
P-375x-33.75
0-375x-3375
0+3375 _375x-3375+3375
33.75=3.7T5x
3375 375x
375 375
O_x
Janet would have to sell 9 pies in one week
in order to break even.
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€.

133.

Substitute 300 for £.
P—-375x-33.75

300=3.75x 3375
3001 33.75=3.7T5x 33.75133.75
333.75-375x

33375 3.75x
375 3.75
89 —x

Janet weuld have to sell 89 pies in one week

in order to have a profit of $300.
*A-o0=0 for A

*A—Uu+u—O+u

134.

135.

136.

* A_O‘I‘IJ
*A 0O+D

L *

oO+u

]

A{G+0) - for A
A{Q+u) B8

&40 &40

2]
O+0O

oo+A-®for ©

OulA A=@ A

QuU—&—A
o _8-a

A(O+o)-® foro
AQ+AD-—&

A1 AD AC=@ AQO

AL=®-A0
Ao ®-AQ
A A
_&-AD
A

137. Answers may vary. Possible answer:
x+3=8
14x =35

x—

2
2

138.

139.

1440.

141.

142,

143.

144,

145. a

146.

147.

148.

58
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All three equations can be written in the form
2x =5

Answers may vary. Possible answer:
2x=3§
x+3=7
x-2=2
All three cquations, when simplificd are
equivalent o x — 4.
Answers may vary. One possible answer is
x| S=x 1 3 Make sure that the variable terms
“cantel” and leave a false stawement.

Answers may vary. One possible answer 18
a1 5=x 1 5 Make sure that the expressions en
cither side of the ¢qual sipn arc cquivalent.
Answers may vary. One possible answer is

%p+7:6+2p+4_

Answers mav vary. One possible answer is
d+dm+1=2m +9

a+S)+n=4a 8
Substitute —2 for a and solve for #.
20215 1 r=4{ 2) §
2(3y+n——-8-8
6+n—-16
O6+n—-6-——-16-06
n—-—22
x+2)—5x—12=n
Substitute 6 for x and solve for #.
61 2)156)112=n

—3(8)+30+12=n
—24+30+12 _»n
183—-=n

Answers will vary.

b. The definition of absolute value is
I aifaz0

|a.| l—aifaclj
a. -¥_-(3-3--9
b. (3 =(3) 3)=9

125 — -5 since ( 5)* — 125

(3033
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Exercise Set 2.2 3. 4=Len
1. To cxpress 4 problem using mathematical <
symbols 1s to create a mathematical model. _ l(’])(ﬁ)
2 E
2. A number or variable placed below and to the ]
right of a variable is a subscript. = 5(’42)
3. Lo express a problem algebraically is to translate -
the preblem nto mathematcal language.
1
4. The first siep in our problem-solving procedure 15 14. 4- Eh (B +5,)
to understand the problem. A
5. To check an answer we Nirsl ask, “Docs the - E(] 5)(20+28)
answer make sense?” :
. . - . . =—(15)(48)
6. A formula is an equation that i1s a mathematical 2
meodel of a real-life situation. = 24(15)
7. ¥ _ma =360
=79(32) -
A x—X
=2528 15 2-—
8. 4-bh 130100
—13(21) 15
=273 -3
15
9. A—P+DPrr _n
—160+160(0.05K2)
—160+16 16. E=ap 1 ayp,
- 176 =10(0.2)+ 100{0.3)
10. S —2hv+2wh+ 20k —2+30
=27)(4)12(4)(3) 1 2(7)(3) -2
= 2 1
56124142 17. m—2—h
=122 X, - X
1. A=’ _4
) —2—(-0)
=S 413
~ m(64) 76
~ 201.06 7
12. V=ar'h 4
= 5(3)2 (5) 18. d _\/(xz_xl):'"'(yz -»)’
~79°5 ~(5-(3) +(-6-3)°
=~141.37

=13 1 (6-3)

= 8+ (9y
=64 181

=4/l45 =124

59
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19. ;g,-féﬁjga
~100-200
100 1 200
20,000
T 300
~ 66.67

)

S0{—4+1339)

50(335)
2
16,750
2
— 8375

b++b6° —4dac
2u

_ NS A1)

2(2)

21. x=

Za

ISM: Intermediate Algebra

23, A= p{l | fr
n

/0.06\1'3
1)
=100¢1.06)*
-100(1.191016)
~119.10

- rl
2d. 4 - pLHﬁ]

i,

—1on(1+

15
p
- 7000(1 + ”'U‘]

—7000(1+0.005 )20

_ 7000(1.005)'”’

~ 7000(1 _10489558)
~7734.27

25. 3x+y—35
3x+y—3x=5-3x
r=>53-3x
or
y= 3x+5
26. 6x 2y=16
6x—2y—6x——-6x+16
—2y=-6x+16
-2y  —6x+16
2 2
r=3x R
27. 3x+2y=06
3x12y 3x=6 3x
2y —-3x+6
2y 3x+6
2 2
y——éx+3
2
28. —Ox+5p 25
Ox 13p16x=0x125
Sy—6x+25
3y 6x+25
55
y—gx-f—.‘"!
5
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29. Tx-3y-2
7x 3y-3y 2 3¥
Tx—-3y— -2

Ix-3y—-Tx--2-7x
3y —Tx-2
-3y —Tx-2
33
poTasl
3003
30. Ox=Ty 123
9x—23—-7y+23-23
9x-23 Ty
9x-23 Ty
77
9 3
?A.—7="
s 23
T
31. §+%_1
X,y x X
5 25 5
7 X
373

a2
Ko
0 s
R

I

[ %]
fT"\
w |

+

—
—

=—=x+2
v 5x+
n T 2
4 &
[E-Z=12.2
P
3x—2y-_24
3y 2y 3x= 3x124
—2y——3x+24
-2y Sx+24
-2 -2
y:%x—lz

i

Chapfer 2: Equations and Inequalities

33. yil= g(,\: 2)

3[}’+]]—3{—%(x—9)}
Iy+3-——4(x-9)
3y+3=—4x+36
394+3-3=—4x+36-3

3y=
3y _ 4x133
3 3
4
r———+11
¥ 3
2.
34, 3:—4—§(x+6)

3[}’—4J:3[%(x+6)]
3y—12=2{x+6)
3y—12_2x+12

Iy 1211222011212
3y —2x+24
2 2x+24

-

-
2 2

2
r——x+8
Y73

. ) 2
35. y—3_§(x+2)

3y 3}:3| %(.r | 2)|

3y—9-2(x+2)
3y 9=2x14

3p-94+9=2x+44+9
3y—2x+13

3y 2x+13

3 3
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3 42. ux+b=y

34. ¥15= =f -1
] (= ) ax+b—b=y-b
— 3 - ax_}’_b
2| y+5|=2 ——(1—1)
2 E_y—b
2y +10 - -3(x 1) roox
23 +10=—3x+3 a-¥=t
2y+10-10 - —3x+3-10 ¥
2}’ Ry | 43. V _hvh
2}! _3-1'_? K:M
?_ 2 w Iw
v ¥
) _jx_z —=horh=—
y- 3 w w
37. E=1IR 4d. ¥ —nrh
E_IR F o arth
R R r ‘.'I'E."}l
£—I()rf—— r _haorkh_— Y
® biig w?
38. C_2azr 45, AP+ FPri
€ 2ar A E=PI P P
27 21 A—P—Prt
* '
;L—rorr—;' A_P_ﬁ
27 27 Pr Pt
39. C=nd 4 P -
—F O = —
C md Pr Pt
T om 46. Ax+By—C
C C
—=doard=— Ax+By— Ax—C— Ax
a T By —C—Ax
4. A—kw By (' Ax
A_w B B
W W " — Ax
. 4 Y¥=7%
= _Jorf_—
135 W 1
41. P=20+2w 7.V —3hh
P-2w_2+2w-2w 1
3V—3| —(wh]
P 2w=2 \3
P-1w U W —heh
22 3 ek
, 20 B wh
P ZH_IO”_P 2w ;;3 wh W
——Joarl——
wh W

62
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49,

50.

51.

512.

2A=>bh
24_h

ok
4 porp 24
b

|M:E-

oyl

y—mx+b
v b=mx1b b
v—h—mx

y—b& mx

X X
y b y=b
—maorm— ——
X X

IR+Ir—F
IR+Ir—tr=k-Ir
IR=EF I
R_E Ir

I I
E_Ir

i

R_

y—y=mx-x)
Y-y mlx—x)
X—x X—x

Y n

—m ar m—

a, —a,+(n—1)d

a,—a —a +(n—-1)d —a

a, —oy —(n—1}d

dy —eh (H_])d
a1 al
an al

n-1

Y n
x—x x—x

Chapfer 2: Equations and Inequalities

53, z_2

xX—Xx
5 _
- X
M., z= 4
o
/x_
O"ZO'I H
T
OZ=x—H
oz x—H
z 2
X
o H
TE.
55 Fi—#

in
e
|

63
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57. A:%h(bl 18,)

24— ZB}:@I +hz)]

24=h(b 1b;)
24 h(h 1 h)
b+b,  b+b

24 24

=horh=
b +6, b +b,

58. S:%(fﬂ)

28:2[%(f+1)}
28 =n(f 1 1)
285 n(f1D
F+l f+l

25 25

HOTH=——o

f+1! f+!

50, S=2m" | 2ark
S 2w =2ar* | 2arh 2ar®
S 2zt =2arh

S— 2t B 2mih

2ar 2ar
¢ 2
h_b 2zr
2mr
60. § =05k 1 3b]
S—bh=bh+3b!-bh
5 —bh =35
S—bh 3Bl
3b 35
S—-bk
R
3b
5
6l1. C—;(F’—BZ)
9 05
Zr_Z.2(F_32
55 9( )
gC—F—%Z
5

2
EC+32 —F 32432

%C 132=F orF:%C 132

62.

64.

ISM: Intermediate Algebra

S =32)=

5
SF 3=

2
5
5 5
9
C

_ kmym,
dZ

Fd? = d¢ (kmym,
= L v

I

Fd* —kmm,

Fd*  kmm,

km,  fm,

rd’ rd’

e~ 0Ly =
H1, e,

ki
-
~ i - A
Fd? = g e
gt
Fd* =kmm,
Fd*  mm,
km, km,
ras rd?
=, Of thy =
km, B km,

Iz

. a. TLecta—miles and & — kilometers. Sinee cach

mile is approximately 1.6 kilometers, you

would need to multiply the number of miles

by 1.6 to get the number of kilometers.

Theretore, & =1.6m.

b. Since k=1.6m
Then & - 1.5m
1.6 1.6
I
1.6

—m.
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66.

67.

68.

69.

70.

71.

: Intermediate Algebra
a. Leti=1nches and ¢ = centineters.
c=254i
c__ 2.541
254 254
[ .
— i
2.54
b. c¢—254i
a. 1~ pri
= 6000(0.03')(4)
=70

Bhagirathi must pay $720 in simple interest.

b. 60001 720 =6720
Bhagirathi must pay a total of $6720.

a. 1~ pri
= 4500(0.0175)(2)
=157.3

Peter must pay $157.50 in simple interest.

b. 4500+157.50=4657.50
Peter must pay a total of $4657.50.

i= prt
4875 — (20,000)(.0375:}t
4875 — 7508
4875  T50¢

730 750
65=t
The length of the loan was 6.5 years.
i=prt
52.90 = (500}-r-(2})
52.90 - 1000y

52.90 1000

1000 1000

0.0529=r
The mterest rate was 5.29%.

i— prt
5262.5—5000 = (S000)-r-(3)
262.5—15,000r
2625 15,000
15,000 - 15,000

00175 r
The interest rate was 1.75%.

Chapfer 2: Equations and Inequalities

72. i=prt
2166~ 2000 = (2000} (2)
166 = 40
166 4000r
4000 4000
0.0415=r
The mierest rate was 4.15%.

73. First we note that the radius of the green circle is
# =25 feet and the radius of the red circle is

r — 15 feet.

: 2
a. area of red circle = 7w

~3.1416(15)

~ 3.1416(225)

~ 706 86 square feet
b.  Arca of green arele

=nr’ —mrf

= 1(25)* —n(15)

=025 -225n

— 400z

= 1256.04 square feet

74. a. Areaoforange region

2
- oFr

~ (1)’
a 3.14 square iaches
b.  Arca of red region

2
i —

= n(};)Z_;z(l)z

—9n =

T,

—RBr
»25.13 in?
¢. Area cf blue region

TIII'.l2 — T[?’,;

- n(3)* - ni3)

=253n—-9n

=16a

#5027 in”
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75.a. 61nches 1s 0.5 feet.
¥ —twh
=15(10)(0.5)
=75 cubic feet

b. E ~2.78 cubic yards

¢. To get 2.78 cubic yards of concrete,
3 cubic yards must be purchased.
3($35) =8105

76. a. 4inchf:5:% ft

V —iwh
:(103)(56)(1]
- 3‘
—2016
.
b. (2016 ft‘}( 1yd Y 7467 vd*
b 27 ﬂ3 E
o (75v¢) (101 _ 3000
d \Yd

77. a. The velume of a cylinder is given by

I _ ar*h . Note that the radius is half the
diameter so the radius is 2.5 inches.

V _zrth
= 7(2.5) (6.25)
& 122.72 cubnc inches

b. lior the volume of the box:
¥V =wh

—(7)(5)(3:5)
=122_5 cubic inches

€. ‘Lhe cylinder has greater velume by about
122.72-122.5 - 0.22 cubic inches.

78. a. V=nr'h
— m{4.5)°(10.5)
= 607 98 cubic inches
667.98

=2 89 gallons

c. 2.89 gallons requires 2.89 ounces

ISM: Intermediate Algebra

m 4zt

_10000|1|%]

=10,000(1.015)°
—11,264.93
Deth will have $11.264.93 in her account.

y

80. AZp(1+£J
. n

\ls

o)

N 8500[1 .0025666667)“5

2 9659.05
Vigay will have $9659.05 in his accounl.

D032

81. a. Note that 36 months s 3 years so =13

- r i
A- p(l + —]
n

- {2)3)
- 4390{ 1+ @]

= 4390(1+0.0205)°

=4390(1.0205)"
~ 4958 41

The certificate will be worth $4958 41 after
36 months.

b. 4958.41-4390—568.41
Healher cammed S368 .41 in mteresi.

82. a. 30 months =25 years
WAt

A— p[1+iJ
il

(12)(z.5)
- ]2,000(] +

0.015]

=12,000{1.00125)"
+12,458.25

The certificate will be worth $12.438.25
aller 30 months.

b. 12,458.25 12,000=45825
Linda will earn $458.25 in interest.
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4

[ p\m
83. a. A—p'1+—)|

U a

£ o2\

= 50,000( 1+
\

12

— 50,000{1.00175)"*°
= 61,672.58
The certificate will be worth $61,672.58 1n
10 vears.
b. 61, 672.58-50,000-11,672.58
Jon will earn $11.672.58 in mterest.

s N ol
A—ptl+£]
H/

]4. a.

0.015)1”

- 25?000[1 +
12

=25,000{1+0.00125)"*

—25,000(1 _00125)5“l
— 27.765.94

The CD will be worth $27.765.94 in 7 years,
b. Anna will camn
$27,765.94 825,000 — $2765.94 in interest.

85. h=—16"+v,t+h,

a. h—-16(1Y +55(1)+4
-43
The height of the baseball after | second is
43 feet.

b. k= 16(2)° 155(2)1 4
=350
The height of the baseball after 2 seconds 1s
50 feet.

¢. h=-16(35) +55(3.5)+4

=03
The height of the baseball after 3.5 seconds
15 0.5 feet.

B6. h=—161" +v,t+h,

a. h—-16{1) +147(1)

-131
The haight alier 1 seccond 1s 131 leel.

87.

88.

89,

e

Chapfer 2: Equations and Inequalities

h—-16{4)" +147(a)
=332
The height atter 4 seconds is 332 feet.

= 16(9)" 1147(9)

=27
T'he height after 4 seconds 1s 27 feet.
r=220 ¢

r=220—-aqa

=220-5R

- 162
Greg’s recommended maximum heart rate 1s
162 bpm.

157=220 a
157 -220=—a
—63=—a
63=a
Putrick’'s age is 63 veurs.
p=120-a
p=120 g«
p=120 36
p=584
849 of Destine’s portfolio should be stocks,
p=120-a
79-120-a
79-120=-a
41= a
4l=a
Rachel’s age is 41 vears.
W =207 -0715n

W _207-0.75n
=207-0.75(8)
—207-0
- 201
After 8 weeks, Gerry weighs 201 pounds.
W _207-0.75x
180 =207 075,
180 207=207 0.75a 207
=27 —-075n
27
-0.75
36—n

After 36 weeks, Gerry weighs 180 pounds.
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90. 2. BMI——2~
k*

T05w

2

b. BMI=

¢. Answers will vary.

-
—
el
[l

= |l‘-.|l‘-.|h
[l
B~
[l
e | B
| 8

o . su
In simplified form, itis » — —.

2

5K
a F=—
-
.
HE 2 &)
L
rt* — su
rt’ _su
i N
+* ?
—_—=Fimiyi=—
it H
S
b. y=—
IZ
)
e
e =su
rt? _SH
& x|
ﬁz 2
— QT Jf T —
£ &
92. 3 +4* +3—4] 6" ——/o116+|-1|-36
——J25+1-36
= 511 36
=40

?+9+(23+4+4) 7+9+(8+4+4)

23,
3 7S 3 -Te25-9

CT7+9+(8+1) 7+9+9

|-4|++16 4+4
7418

414 8
-1

04,

ISM: Intermediate Algebra

a® —3a%h+3ab’ —b® witha——2and bh—3

(-2Y =3(=27 (3)+3(-2)3)* - (3
~8-3(4)(3)+3(-2)(9)-27
—-8-(12)(3)+{-6)(9)-27

—§—36+-54—27
—125

lr+i_l—it
4 2 8

()11
4 2 8
26+4_8—¢
21416=8 t1¢
3t+4=8
W +4—4=8-4

3t=4

Exercise Set 2.3

1.

10.
11.

The phrase “a nunber increased by 3” can be
represented by the algebraic expression x + 3.

‘The phrase “a number decreased by 37 can be
represented by the algebraic expressionx — 3.

A scven foot rope 18 cut into two picees. Tf we let
x = the length of the first piece, then 7 — x equals
the length of the second piece.

‘The word “1s” in a word problem often means “1s
equal to.”

‘The phrase 6 less than a number” can be
represented by the algebraic expression x - 4.

The phrase <3 greater than a number™ can be
represenicd by the algebraie cxpression x + 5.

24 95x

1ln-735
4m—17
ip+8

Let x = the length of the first piece in feet. Then
the second piece has length 12 —x feet.
x12—-x
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12.

13.

14.

16.

——
|

18.

19,

20.

[ ¥
[

Let y = the number of hours Robin spends on the
task. Then the number of hours Tom spends 18
17-y.

¥ 17-y

Let w = the width of the rectangle in meters.
Then the length s w+ 29 meters.
W, w29

Let & = the measure cf the smaller angle in
degrees. Then the larger angle measures g | 15
degrees.

a, a+ls

. Letd  the ime il tikes the best student wo

oo ]
complete the test. Then Mila®s time iy 12‘ )
1
{, —i
4

Let ¢ = the time 1t takes Jacque to mow the lawn.

3
Then Jeftf's ime 15 zt .

3
i —f
4
Tetx  the speed at which Joy cam ype i

purchase order. Then Maya’s speed is 3x.
X 3x

Let x = the speed at which Jason can paint a
house. Then the spead at which George can paint
a housc 1s 2x.

X, 2x

Let e = the original cost of the electricity. The
increase is 0.22¢ , so the new cost 15 the origmal
cosl plus the increase, e+0.22¢ or 122

g e+022e

Let p = the original price of the refrigerator. The
reduclion in price is 0.06p , so the now price 18

the original price minus the reduction, p 0.06p

or 094p .
pip 006p
B-44
A+B—18D
A+44 180
54180
A—136

B=44=436)=144
The measure ol angle 4 15 36° and B 1w 144°.

22.

23.

24.

25.

Chapfer 2: Equations and Inequalities

Letx — measure of angle 5§

4x — measure of angle 4

measure of angle A + measure of angle B = 9°
4x1x=90

5x—90

x—18

Anglz B is 18° and angle 4 is 4 < 18" =72

Let x = measure of angle C

2x—15= measure of angle I

measure of angle C + measure of angle D 90°
x12x 15=90

3x—-15—-90

3x—-15+15-90+15

3x -105

x—35

Angle 18 357 and angle D is 2 %35 15" - 35"

A=8+30
A+ B _180
E+30+5-180
TE+30=1&0
28150
B-15

A=B+30=754+30=105
‘The measure of angle 4 is 105° and 3 15 75°.
Let x=smallest angle, then
x+20=second angle
2x third angle
x+x+20+2x—180

4x+20-180
4x 160
x=4
x+20=40+20=60
22 =2(40) =80

The measures of the angles are 40°, 60°, and 30°,

Copyright © 2019 by Pearson Education, Inc.



Chapter 2: Equations and Inequalities

26.

27.

28.

29.

3.

Let x=smallest angle. then
2x=second angle
x+60—third angle
x+2x+x+060=150
4x 160=180
4x=120
x-30
2x=2030) =60
x+60—30+60—-90
The measures of the angles are 307, 60°, and 907
Let x = the regular price.
x-02x—-176
D8x=176
08x 176
08 08

x - 220
The regular price 1s $220.
Let p = regular price of suit, then

0.25p = amount of reduction
p 0.25p — 187.50

0.75p —187.50
p-250
The regular price of the suit is $250.
Let x = number of rides.
1.80x 45
180x 45

1.80  1.80
x — 23 rides
Kate would need to ride the bus 25 times per
month.

T.et x = number of weeks.
12.50x =940

12.50x 940

1250 1250
x—75.2
It will take 75.2 weeks for the two costs to be the
NAmMO.
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31.

32.

33.
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Let # = number of nules.

4{g0)+ 025 300
240+0257 300
0.257 — 300 - 240
0.251 =60
0257 _ 60
025 025
n =240

Nancy can drive the truck 240 miles.
Let x = total cost of tood and beverages.
4.50(4)+0.15x — 258

181 0.15x =258

0.15x =240
x=1600

The total cost of food and beverages served is
$1600.
Let x = the nmmnber of golfing trips.
The cost of a social membership:
50x 1 25x 1 1775 =75x+1775
The cost of a golt membership:
25x + 2425
Set these two expressions equal to each
other and solve for x.
TSx+1775—25x+2425
Tox + 1775 —253x = 25x + 2425 - 25x
50x +1775 - 2425
50011775 1775=2425 1775
50x =630
x=13

He must go polling 13 umes per vear for the two
options to cost the same amount,
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34. Let o= mumber of hours, then
361 1 13h=cost for b hours using the

Premier membership
281+18h — cost for 4 hours using the
Select membership
361+13h — 281+18A
361=281+35A
80=5h
80 _sh
5 5
16=4
The total cost for the lwo memberships will be
the same at 16 hours.
35, Let!=number of trips, then
2.50¢ = cost for one trip without pass
0.50¢+ 20 - 2.50¢
20=2.00¢
0=t
The Morgans would have to go more than 10

times for the cost of the monthly pass to be
worthwhile.

36. Let = number of trips
1.06/4+19.99 cost for £ lnps using (he Sun Pass
1.25¢ = cost for ¢ trips using cash
1.06t 119.99=1.25¢
19.99—1.25/—1.06¢
1999 _0.19¢
19589 0.19¢
019 019
105~ ¢
The total amount spent with Sun Pass will be

equal to amount using cash when 105 trips are
madc.
37 Tlelp  the price of jeans. Then
p+008752-139.20
p+0.0875p=13920
1.0875p=139.20
1.0875p 139.20
1.0875 10875
p=128
The price of the jeans before tax was $128.

Chapfer 2: Equations and Inequalities

38 Let x = the price before tax was added. Then

x10.1025x =52.92
x+0.1023x — 52.92

1.1023x — 52.92

1.1025x  52.92

11025  1.1025

x—48

The price of the sweatshitt belore the sales ax
was added was $48.

39. Lets = sales from the northwest district (in

milliens of dollars), then 5 1 0.31 is the sales
[rom the southeast disirict (in millions of dollars).
s+s+031-406

25+031=46

25=4729
s=2145

2.1451031=2.455
The sales [fom the northwest distriel were $2.145
nullion and the sales from the southeast district
were $2.455 million.

40. Let x = the number of Brown Swiss cows. Then
x | 28 = the number of ITolstein cows.

x+(x+29)—l37

Zx+329 137
2x =108
2x 108
22
x—5
S4+29=83
There are 54 Brown Swiss cows and 83 Holstem
COWS.

41. Letf= fiberin a medium-sized apple. Then
1.1 = amount of fiber in one serving of canned

blackberries.
11f-44

111 44

1

1.1 1
F=4
A medium-sized apple has 4 grams of fiber.
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42. Let /= amount of lycopene in a tablespoon of
kewehup. Then 1.57 the amount of lycopene in
one pink grapefiut.

157=3

150 3
4

15 1
i-2
One tablespoon of ketchup contains 2 mg of
Ivcopene.

43. Let 2 = last year’s attendance. Then
a 1 0.13a =11 863
ca+ 0132 - 11,865
1.13a — 11,865
1.13¢ 11,863
1.13 1.13
a — 10,300
Tast vear’s atendance was 10,500,

44, Tetw  the mummum wage in 2008, Then
w+0.1069w — 1.106%w 15 the minimum wage in
2009,

1.10691w =725
1.1069w 725

1.1062  1.1069

w=0.55
The minimum wage in 2008 was $6.35 per hour.

45. Letx = number of grasses. Then
2x — 5 = number of weeds and 2x + 2 1s the
number of trees.
x+(x-3N+{2x+2)—57

X+(2x =5} +(2x+2) =57
Sx—3=357
Sx— 60
5x 60
5
x=1

2 N

There are 12 grasses,
2(12) 5=24 5=19weeds, and
2012y 1 2=2412=26 wees.
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Let x = number of cups of raisins. Then
3x  number of cups of peanuts and x + 2.5 1s the
number of cups of almoends.

x+(3x}+{x+2.5)-10
5x+2.5=10
5x=75
Sk 7.5
5 5
x=15
There are 1.5 cups of raisins,
3(1.5) = 4.5 cups of peanuts. and
15+25 4 cups ol almonds.
Telr  tax tale.
85+85r+9.25-106.66
85 +94.25 =106.66
857 +94.25-94.25 ~ 106.66 —94.25
R5r—12.41
85r 1241
8BS 8S
r—0.146
The tax rate is 14.6%.

Let » = the sales tax rate.
825+825¢+7.95 -16.86

825r +16.2=16.86
825r —0.66

825r  0.66

825 825
r=0.08

The sales lax rale was 0,08, or 8%,

Let x = number of hours.
30 +5x—17.5x

300 - 12.5x
300 125x
125 125
24—x
It takes 24 or more hours per month for a
membership Lo become advanlageous.

Let x = number of hours.
254410 - 1850x

25— 8.50x
25 8.50x

850 850

29=xx
It takes 3 or more hours per month for Plan 1 1o
hecome advantageous.
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51.

52.

a.

Let x = number of months (or monthly
paymenls) necessary for the aceumulated
paymenls under the onginal morigage plan
to equal the accumulated payments and
closing cost under the other plan.

875x —735x+ 2520

120x — 2320
120x 2520
120 120
x=21

In 21 menths {3ung will have paid the same
amount cn his new mortgage plus closing
costs as he would on his onginal morgage.

T.et & = the amount Dung would have spent
on his criginal mortgage minus the amount
he would spend on his new mortgage plus
closing costs.

5 — 875x [ 755x + 2520)

5 — 875(60)—[ 755(60)+ 2520 |
$=52,500 [45,30012520]

5 —52,500-[47,820]

5 — 4680

Dung would save S4680.

Let x = munber of months (or monthly
paymenls) neeessary [or the aceumulated
pavments under the original loan to equal the
accunmulated payments and closing fee under
the new loan.

1545x—1275x+ 5130

270x = S130

270x 5130

270 270
r—19

In 19 months after refinancing Elizabeth will
have spent the same amount on her new loan
plus the relinancing fee as she would have
on her original loan.

Let s = the amount Elizabeth would have
spent on her original loan minus the amount
she will spend on her new loan plus the

45 ¥ +:
erinancing oo

5 =1545x - (1275x + 5130)

5 =1545(48)—| 1275(48)+ 5130 |
5 =74,160—[61,200+5130]

5 — 74,160 -[66,330]

5 — 7830
Llizabeth will save $7830.
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Let # = the number of hantams. Then » + 10 =
the number of leghoms, and 2n— 5 the number
ol dorkings.

n+(ﬂ+ 10‘)+('2n—5]= 37
4n+5=37
4p=32

n-8
There arc 8 bantams. § + 10
2(8)— 5=11 dorkings.

Let x=the munber of 1>°s. Then 2x = the
rumber of C's. x+ 2 = the numher of s,
and 2x+2 = the number of A’s.

c1(x12)12x1(2x12)=34

18 leghoms, and

6x+4—34
6x =130
x-—5

There were 5 D’s, 2(5)=10 C’s, 5+2=7
B’s,and 2(3) 1 2=12 A’s on the test.

Let x = the length of the shortest side. Then
4x — 2 = the length of the first side and
3x + 1 is the length of the second side.

x1{4x 2)1{3x11)}=39

8x 1=39
Bx—1+1=39+1
gx — 40
8x_40
3 8
=5
The shortest side mensures 5 meters. The [irst
side measares 45} — 2 = 18 meters. The second

side measures 3(5) + 1 = 16 meters.
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56. Let [= the length of the shortest side of the
triangle. Then 2743 = the length of the first side
of the triangle and 2/ | 2 = the length of the
second side of the triangle.
f1r(2013)1(2112)=30

S+5-30
H+5-5-30-5

S5I=25

st_2s

5 5

=5

‘The length of the shortest side of the triangle is 5
inches, the length of the first side of the triangle
18 2(5) + 3 = 13 inches, and the length of the
second side of the triangle 1s 2(5) +2 =12
inches.

57. Let s = the length of the smaller side. The
lengths of the other two sides are (s — 3) and
(25 —3). Theperimeter is the sum of the sides.
s+(s+3)+(25-3)—36
45=1306
5=9
The length of the smaller side is 9 in. The
lengths of the other two sides are (9+3)—12 in.

and (2(5) 3)=18 3=15m.

58. T.ets  (he length of the smaller side. The
lengths of the other two sides are (25 + 4) and

(3s 4). The perimeter is the sum of the sides.
S+(2s+4)+(35-4) - 60
by — 60
s — 10
The length of the smaller side is 10 ft. The

lenglhs of the other two sides are

2(10)+4-24 . and 3(10)—4—26 I

59. Letx = the measure of the smallest angle in
degrees. The other two angle measurements are

(x+12) and (3x—27). The sum of the

moncrap nf tha intariro anplag 10 120N° o
TMCASUTES 7 (O WETNH ANEICR 15 i, &iF

X 1{x112)1(3x 27)=180
5¢ 15=180
5x=195

x =39
The smallest angle is 39°. The other angles are
39°+12°=51" and 3(39°)-27°=90°
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Let x = the measure of the smallest angle in
degrees. The other two angle measurements are
(2x—20) and (2x+25). The sum of the
measures of the interior angles 1s 180, so
X+(2x—20)+(2x+25) 180

Sx+5_180

Sx=175
x—35

The smallest angle 15 35°. The other angles arc
2(35°) 20°=350° and 2(35°)) 25°=05°.

Let x = length of one side of the square.
Since there are 7 sides, the total perimeter is 7x.
Tx =91

7x_91
7 7
x=13

The dimensions of each square will be 13 meters
hy 13 meters.

Let x = the width. Then, x+ 3 = length and since
the perimeter is 22 feet, the equation is
P-20+2w

22=2(x+3) +2x

22=2x+6+2x

22_4dx+6

16=4x

16 _4x

4 4

4_x

The width is 4 feet and the length is
4+3 =7 feet.

Let 7 = height of each bookshelf. Then 2+ 3 is
the width.
2h1 4k 1 3)=30

2R+4h+12-30
6h —18
h-3
h+3=6
‘The width is 6 feet and the height is 3 feet.
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64. Let w = the width of each rectangle.
Then w+ 1 14 the Iength. The feneing runs along
6 widths and 4 lengths.
w+dHw+l)—114
ow+dw+4—-114
1ow=110
w11
wil=12
Fach rectangle has width 11 meters and length 12
meters.
65. Telp  the onginal pnce of the caleulalor.
p 0l0p 5=49
090p—-5—49
090p =54
090p 54
090 0590
p—60
The onginal price of the caleulator was $60.
66. Tetx  the onginal price of the printer.
x—02x-10-210
0.8x-10-210
0.8x — 220
0.8x 220
08 08
x=275
‘lhe original price was $275.
67. a. Letx = the retail price.
Bass Pro Shops sale price - x  .3x
Gander Mountain sale price — x—75
These are equal, so:
x—03x—x-75
—03x—-75
-03x 75
—03 03
x— 230
The relail price 1s $250.

b. The sale price is 250 — §75 = 5175

68.

69.

Chapfer 2: Equations and Inequalities

a. Letx = the original price of the bike.
Toys "R" Us sale price = x  0.37x

Wal-Mart sale price — x—50
‘These are equal, so:
x—-037x=x-30
—0.37x— 350
—37x -5
037 -037

x=135.14
The original price of the bike was $135.14.

b. The sale price was $135. 14 — $30 = $85.14.
Let ¢ = the amount of land that Dale owns. Then

%‘a = the amount of land that Lee owns and,

%a — 60— the amount of land that Maric owns.
a+(la‘ + ld—&{} =640
4 2

a Ilalla 60 =040
4 2
al la 1 la:'f’(){)
4 2
1 1
4] a+—a+—a |=4(700)
42 :

da+a+2a= 2800
Ta — 2300
Ta 2800
7T
a =440

Dale owns 400 acres, Lee owns %{_400) =100
acres, and Marie owns

I
~(400)—60 — 200—60 140 acres,
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70. Letx = hill before tax. 'Then

5 . __
=x amounl paid by the Newlon fanuly and

g,\: 1 0.15x 1s the amount paid by the Lee tamilv.

The equation is
ix +3x +0.15x —184.60
8§ 8

1.15x —184.60
1.15x 184.60

1.15 1.15

x=160.32
The amount paid by the Newton fammly 15

3 - .
§(160_)2) =%$100.33 and the amount paid by the

Lee family is $184.60 $100.33 = $84.27.

71. Letx = the fifth score. Then
76|91|55?7|87|x:90

A B
5
)
5{ 3514 x
.5

-

80

\
J = 5(90)

351+x—450
x—450-351
x=9%
Grant needs a score of 99 on the fifth test.
72. Letx = the fifth score. Then

71179183180 1x
5

=80

VI4x

80

5[322+x
q

] — 5(80)

3224 x=400
x=400 322
x=78
Lily neads a score of 78 on the fifth test.

ISM: Intermediate Algebra

73. 'Lhe final test counts for 2 regular tests, a total of
5+2 7 wests. Te average 90, Shelby must seore
atolal of 7% 90 — 630 points, Tel x epresent
Shelby’s score on the final test.

2x1931921901184186=630
2x1446=630
2x+446 - 446 =630 - 446
2x — 184
2184
2 2
x=92
Shelby must score 92 on the [inal lest.

74. The final test counts for 3 regular tests, a total of
4 1 3="7 tests. L'o average 80, Racail must score
atotal of 7% 80— 560 points, Let x represent
Racail’s score on Lthe Mnal test

3x 1731721711 82=560

3x4305=>560
3r+305-305_ 560303

3x=255

dx_ 255

3 3
x=83
Racail must score 85 on the final test.

75. Letx =number of mules driven.
3(28)+0.15x+0.04| 3(28)+0.15x | =121 68
Original Charge 495 Sales Tax
84 10.15x 10.04(84 1 0.15x) =121.68

84+0.15x +3.36+0.006x — 121 .68
8736+0.156x —121.68
0.156x— 34.32

D.156x 3432

0.156 0156
x-220
Martina drove a total of 220 miles during the
three days.
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76. Letx = original vahie (price) of the stock.

The valuc of the siock on Tucsday 1s
x 13 ofx or x10.05x=1.05x.
The value on Wednesday is

1.05x 0.05(1.05x).
1.05x—0.05(1.05x) = 59.85
1.05x —0.0525x = 59 85
0.9975x — 59.85

0.9975x  59.85
09975 09975
x—60
The original value of the stock was S60.

77. a., b, and c. Answers will vary.
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Mid-Chapter Test: 2.1 — 2.3

1. The degree of 6x°y° is 12 because the sum of

the exponents 1s 3+7 —12.

2. 3t +T7x-9x+2x" 11
3 428t 4+ 7x—9x - 11

=5 —2x-11

3. 2{a-13)+4(11a-6)+17
—2a-26+44a-24+17
—2u+440-26-24+17
—6.4a-9.6

4.

Chapfer 2: Equations and Inequalities

Tx—-9-5x-21
7x 9 Sx—5x 21 5x
2x—-9—--21
2x—94+9=-21+9
2x—-12
2x 12
2 2
x=—6
3 1 7 5
SPTTY
3 1 7 7 b
Zyli "% 1 3
6 1 7 5
ER AR S
1,1
2 4
1,11 51
8 22 4 2
1 5 2
7T g
1 7
A
S
L 4
y=14
Ip-2p+6)—a(p+1)-5
ip 2p 12=4p14 5
p 12=4p 1
p-12-p-dp-1-p
12=3p 1
“12+1-3p-1+1
~11=3p
=11 _3p
3 3
11
-5
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7. 06(2—-3)-3(04a+2)-—02(52+9)-4
06u-18-12¢—6——a—18-4
~0.6a—78 -—a—538
—Véa—-T8+u——a—58+u
04a—-78--58
0.4a—78+78 - —5.8+78
0.4a=2
04a 2

¢4 04
a=>5

8. Ax+15-9x=—T(x-2)+2x+l
dx+15-9x ——Tx+14+2x +1
—Sx+15——5x+15

—Sx+15+5x=-5x+15+5x
15=15

The equation is an identity. The solution set is ™™,

the set of all real mumbers.

9. 3(3x11)= [4xi(6x 5)|ix17
—9x—3-—[41:+6x—5J+x+7
“9x -3 _—[10x-5]+x+7
Ox—-3——10x+5+x+7
Yy -3=—"09x+12
—Ox—3+9x ——9x+124+9x
—3-12

The equation 1s a contradiction. The solution set

is &, the empty set.

10. 4 —lhb
2

4=2{10)(16)
=5(16)
—8&0

R,

B +R

(100}(50})
100+ 30
5000
E
oo

3

11.R, =

=

12.

13.

14.

ol
h

16.

ISM: Intermediate Algebra

y—Tx+13
¥ 13-7x113 13
y—I13-"7x
y—13 Ux

y 13 y 13

4 2x, +x, +x,
H

2 Xy X
mf-n{—l 23
. n s

nd=2x +x, +x;
BA=2x =Xy — 2% +X; + Xy — 23— X%
1 _
ad 2x, x,=ux,
or
x=nd 2x x,

- f‘- nt
A- P(H—J
n
006"
=1700; 1+—]
l\ 4 -
= 700{1.015)""

=942 80
The certificate of deposit will be worth $942.80
after 5 years.

A=2B+6
A+ 490
2B161 B=90
3B+6=90
35-84
B—128
Angle A measurcs 2 ('28)+6 —62° and anglc B
measures 28°.

Let d = the number of days.
1541754 —32.50
15+1.750°— 15 - 325015
1.75d =17.5
1.75d 175

175 175
d-10
Tom rented the ladder for 10 days.
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17. Let x = the length of the shortest side. Then the
Iength of the Jongest side 1s 2x and the length of
the Jast side 15 x +20.

X 12x1x120=100
4x+20-100
4x =80
x—20
The sides of the triangle have lengths of 20 feet,
20 120 =40 feet, and 2(20)=40 feet.

18. Let r = the tax rate (as a decimal). Then the total
tax 1s given by 36r.

361 30r=37.02
36r=1.62
2
r= 162 _ 0.45
36

The sales tax rate was 4. 5%.

[
-

et # = the munher of months, then 32# is the
total increase i population.
3613+ 52n — 5593

52n — 2080
2080
a= =44
32

40 manths ago the population was 3613

20. Mary 18 incorreel. To obtain an equivalent
equation, both sides of the equation must be
multiplied by the same non-zero constant. She
should muldiply beth sides of the equation by the
least common multiple of the denominators, 12.

1 1 1 1
—Xt+t———x——
2 3 4 2
_,. . . .
12 lerlJ—IZILx—lJ
\ 2 3 4 2
6x+4—3x—6
3x+4=-6
3x — 10
10
T — —
’%

79
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Exercise Set 2.4

1. Let t=tme in hows.

Balloon | Rate | Time  IDistance
1 14 t 14
2 11 t 11¢
distance apart — balloon 1 dist —balleon 2 dist.
12 _14¢-11r
12-3¢
4-1
It will take 4 hours for the balloons ta be 12 miles
apart.
2, Taeti  time n hours.
Car Ratc | Time  Distance
1 76 t 76t
2 68 { 6!

distance apart = car 1 dist. — car 2 dist.
20— 76r — 68
12=8
25—t
1t will take 2.5 hours for the cars to be 20 miles
ApartL.

3. Let £=the time each is plowing.

Rate Time Distance
Scott 275 ¢ 275
Troy 3.00 ¢ 3f
2TIN+300 =46
575t=406
t=08

Scolt and Troy will meet alier 0.8 hour.

4, Letd ume required for them Lo mect.
Ratc | Time Distance
Ena 60 ! o0f
Jana 50 ! S04

Since the distances traveled total to 385 mles,
a0t + 50¢ — 385

1107 — 385
{£=3.5 hours

It will them 3.5 honrs to meet somewhers m
hetween their houses.
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5. Letr=ume in hours.

7.

Rider Rate | Time | Distance
Tames 13 ¢ 13¢
Kathy 15 £ 15¢
distance apart = bicycle 1 dist. | bicvcle 2 dist.
21-1%+15
21=28¢
075 ¢

T will take 0.7 S hours or 45 minules (or the
bicycles to be 20 miles apart.

Let r = time needed for them to be out of range.

Rate Time Distance
Alice 3R t 3.8
Mary 4.2 ¢ 4.2¢

Since the distances traveled total to 2 mules,
381 42=2

§&—-2
t =025 hours or 15 minutes

It will them Q.23 hours or 15 minutes for them to
be out of range.

a. Letr= Wayne's speed.
Rate | Time | Distamce
Mary 2r 3 (2r)3)
Wayne ¥ 3 3
After 3 hours, Mary is 18 miles ahead of
Wayne:
(2r)(3)=3r 118
6r—3r+18
3r=18
F—6

Wayne’s speed is & miles per hour.

b, Mary’s speed s (2)(6) —12 mles per hour.

ISM: Intermediate Algebra

8. a.lelr Randy’smalc
Rate Time Distance
Randy F 075 0.75¢
Tony | 157 | 075 0.75(1.57)

Adtter 0.75 hour, Tony is 3 miles ahead:
0.75(1.57)-0.75 =3
1.125r 075 -3

0375 -3 Randy’srateis 8§
0375 _ 3
0375 0.375

r—38

miles per hour.

b. Leny’srate 1s 1.5 — 1.5(8) —12 miles per

hour.
9. a. Letr=time needed for Kristen to catch up with
Luis.
Rate | Time Distance
Tuis 4 | 1+0.75 | 4(t10.75)
Kristen 24 i 24¢

24f —4(1+0.75)

24; —4/+3

20t =3

t—0.15

0.15 hours —(0.15}(60} —9 muinutos

Tt will take Kristen 9 minutes to catch up with
Luis.

b. When Kristen catches up with Lws (after
0.15 hours}, Knisten will have traveled a
distance of (24)(0.] 5] — 3.6 mles. She will
be 3.6 miles from their house.

10. a. Let¢=time needed tor Rhiannon to catch up
with Max.
Rate Time Distance
Max 3 1105 3(1+0.5)
Rhiannon 4 t 4¢

B0
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11.

4t=3{(1105)
4=3r115
(=15

1.5 hours = (1.5)(6¢) = 90 minutes

Tt will take Rhiannon 90 minuics, or 1.3

hours, 1o catch up with Max.

b. When Rhiannen catches up with Max (after

1.5 hours), Rhiannon will have traveled a

distance of (4)(1_5) _ 6 miles. She will be 6

miles from their heach condo.

Let ¢ = time for Lightning to finish the race.

Rale | Time Amounl
Zippy 5 1025 | S{¢ 0.25)
[ightmng 4 ! 4.5

12.

a. Both go the same distance, so

5(1—0.25) - 4.5
S5t—125=4.5t

0.5r—1.25
t=235

Lightning finishes the race in 2.5 hours

bh. Zippy takes 2.5-0.25=2.25 hours to finish

the race.

c¢. The distance covered 1s 5(2_'25) —-11.25

inches.
a. Tett Gmeil takes Lily to (imish the race.
Rate | Time Distance
Lily 16 16¢

Shawna 18 t—1

18(r 1)

16¢=18(r—1}
167 - 18¢—18

160 — 18— —18

-2t ——18

_18
2

F

i_

It takes Lily 9 hours to finish the race.

b. Shawna’s time=9

1 =8 hours

13.

14.

Chapfer 2: Equations and Inequalities

¢. Racc dislance — 16¢
-16{9}
_144

The distance of the race was 144 miles.

Let of = distance from car to campsite.

Rate | Time Distance

Hike to campsite | 3.5 H 351

Hike to car a |15 ¢| {154

a.  35-4{15-1)
35— 60—-4
35 +4 =60
7.5f — 60
)
7.5
=%
The time Lo reach the campsite was 8§ hours.
b. Distance = hike to campsite + hike to car
3.50+4(15-1)=3.5(8)+4(15-8)
=28+ 4(7)
=281128
=56
The total distance was 56 miles.
a.let £=time to reach bottem of canyon.

Rate | Time Distance

Trip down | 3.5 t 3.5¢

Tripup | 21 | 16-¢| 2.1{1.6-¢)

distance down = distance up
3.50—2.1{16-1)
I5=336-21I
5.6t -33.6
[—6
It took her 6 hours Lo reach the boltom of the
canyon.

b. totwal distance =2 (distanoe down)
-2(3.5-6)
-2(21}

—432
The total distance raveled 1s 42 miles
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15.

16.

17.

Let r= time of operation for smaller machine.
Rate | Time Amount
Smaller machine | 400 t 400¢

Tarpger machine | 600 | £+2 600{7 +2)

400 +600(2 +2) — 15,000
400 + 600: +1200 — 15,000
10007 = 13,800

1=13.8

The smaller machine operaved for 13.8 hours.

T.ct £ — time the slower copier takes to finish the
Job.

Copicr | Ratc Time Fliers
1 55 10 550
2 45 10+¢ | 45{(10+4)

Since the kolal number of Thers 15 1900,

550 +45(10+1) —1900

350+ 450+45¢ — 1900

1000 +45: =1900
A45¢ — 901
=20

1t will take the slower copier 20 munutes to finish
the job.

Let.x = ounces of 12% solution.

Solution | Strength | Ounces Acid

Mzl 12% x 012x

Slore 5% 40 0.05(40)

Mixture | 8% | x 140 | 0.08(x 1 40)

0.12x +0.05{40) — 0.08{x+40)
0.12x+2 - 0.08x+32
0.04x=12

x—30
She should mix 30 cunces of the 12% vinegar.

Copyright © 2019 by Pearson Education, Inc.
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18.  Letx = number of cups of table vinegar.

Yinegar % Acetic Acid No. of Cups Amount
Table 0.05 x 0.05x

Pickling 0.15 2 0.15(2}

Mixture 0.13 2+x 0.]3('2+x)

0.05x+0.15(2) =0.13(2+x)

0.05x+93-026+0.13x
0.05x+0.3-0.05% — 0.26+0.13x—0.05x
0.3 - 0.26+0.08x
03 026=0.261008x 0.26
0.04—0.08x
0.08x =0.04
~2%% o5

008
Alex will need 0.5 cup of table vinegar.

X

19. T.etx = ounces of distilled water added.

Selution Strength Ounces Acid
Pure hvdrogen peroxide o0% 2500 0.60 ( 2500)
Distilled water 0% X 0
Mixture 25% x + 2500 0.25{x+2500)

Since no acid 1s being added to the mixture, the amount of acid in the final mixture will be the same as the
amount ol acid in the oniginal 2500 gallons.

0.25(x+2500) = 0.60(2500)
G25x+625=1500
0.25x 875
x=3500
David needs to add 3500 gallons of distilled water.

83
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20. T.etx number of ounces of waler.

Solution Strength Ounces Acid
Sulfuric acid 25% 8 0.25(8)
Walcr 0 x 0(x)
Mixture 5% 8+x 0.05(8 1 x}

0.25(8) 1 0{x)=0.05(8 | x)
2 -0.4+0.05x
1.6 =0.05x

I1e should add 32 ounces of water.

21. Tetx number of leaspoons of 30% sauce.

Sauce | Stremgth | Teaspoons Acid
#1 3% x 0 30x
2 80% 4 x 0.80(4-x)
Mixture 45% 4 0.45(4)

0.30x 1 0.80('_4 .r] =045(4)
030x+32-080x—18
—05x--14
x=28

ISM: Intermediate Algebra

She should use 2.8 teaspoons of the 30% sauce and 4 2.8=1.2 teaspoons of the 80% sauce.

22, Letx = number of ounces of 1% sohition.

Solution | Strength Ounces

Rosemary Oil

1 1% x 0.01x
2 5% 3-x 0.05(3 - x)
Mixiure 2% 3 0.02 ( 3)

0.0Lx+0.05(3— x} = 0.02{3)
0.01x+0.15-0.05x — 0.06
0.01x+0.15-0.05x = 0.06

~0.04x +0.15 - 0.06
~0.04x — —0.09

x— 2325

She should use 2.23 cunces of 1% solution and 3—2 25= 073 ounce of 3% solution.
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23. Letx = pounds of Kena coffee.

24.

25.

Item Cost T'ounds Total

Kona 6.20 x 6.20x
Amarctlo 5.80 18 5.80(18)
Mixwre 6.10 18+x 6.10(18 1 x)

6.20x 1 5.80(18)=6.10(18 1 x)
62x1104.4=109.81 6.1x
0.1x=54
x=>54

She should mix 54 pounds of Kona coffee with the amaretto coffee.

Let x' = number of pounds of walnuts.

Item Cost Pounds Total
[
Pecans 9 80 6 9.80(6)
Walnuts 4.40 x 4.40x
Mixture 8.00 6+ 8(61x)
9.80(6) 1 4.40x1 =8(6 1 x]
588+4.40x— 48+ 8x
SEE-48=EBx—440x
10.8=3.6x
108 3.6x
36 36
I=x
She should mix 3 pounds of walnuts with the peeans.
Letx  pallons of 93-octane needed Lo add.
Gasoline | Octanc% | Gallens Amount of Octanc
B7-octane 7% 850 0.87(850)
93-octane 3% x (:93x
Mixture 89% 850+ x 0.89(850+x)

0.87(850)+0.93x — 0.89(850+ x)
739.5+0.93x = 756.5+0.89x
0.04x =17

x =425

Blake should add 425 gallons of 93-octane gasoline.

85
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26.

27.

28.

Let x = gallons of %1 -octane needed to add.

Gasoline Octane% | Gallons Amount of Octane
g8-octine  R8% 575 0.88(575)
9]-octane 91% x D9lx
Mixture 89% | 5754x 0.39(575 +x)

0.88(573)+0.91x — 0.89{575+ x)
506+091¢=S11.75+0.89x
0.02x - 5.75

x=287.5
287.5 gallons of 91-octane gasohine should be added.

Letx  numbcer of pounds of the orange shees.

Type Cost Na. of Pounds Amount
Orange Shices 5129 x 1.29x
Strawberry Leaves $1.79 12—x ( 12 x)
Mixture | Tr5-=5146 12 17.48
1.29x+1.79(12 x)-17.48
1.29x42148-1.79x—-17.48
—0.50x+21.48=17.48
—0.50x=—4
-0.50

ISM: Intermediate Algebra

8 pounds of the orange slices should be mixed with 12 8 =4 pounds of the strawberry leaves to produce the

desired mixture,

Let x = pounds of almonds.

Item Cost Pounds Total
Almonds 6.00 X ox
Walnuts 520 30—x 5.2(30-x)

6x+52(30 x)-165
6x+156—52x — 165
08x -9
x-11.25
30-x=1875

The nuxture should contain 11.25 pounds of almonds and 18.75 pounds of walnuts.

B6
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29. Letx = amount invested at 3% over a one-year period.

Account Principal Rate ‘Time Interest
3% x 0.03 1 0.03x
4.1% 30000 x 0.041 1 0.041{30000 - x}
‘Ihe total nterest 1s $1091.73.
0.03x +0.041(30000 - x) —1091.73
0.03x 11230-0.041x =1091.73
0 011x+1230-1021.73
—Dllx=-13827
x=12570
‘Thus, S12.570 was invested at 3% and the remaiming amount of $30.000 — $12,570 = $17.430 was invested at
4.1%.
30. Letx = amount invested at 3.5%.
Account | Principal Rate Time Intcrest
3.5% X 0.035 2 (0.035)(2)x— 0.07x
2.5% 3000-x | 0.025 2 (0.025){2}(3000—x} = 0.05(3000 - x)

The total interest is $190.
0.07x 1 0.05(3000 - x) =190
0.07x+150-0.03x =190
0.02x 1 150=150
0.02x =40
x= % =2000

ML

Thus. 52000 was invested at 3.5% and the remaining amount of $3000 — $2000 = $1000 was invested at 2.5%.

31. Telx  amounl invesied in the breakBast calé
Busincss Interest Ratc Amount Invested Interest Reccived
Dreakfast café 0.02 x 2(0.02x)
Comic book store 0.01 10,000 - x 2[0.01(10,000-x)]

2(0.02x)+2| 0.01{10,000— x) | - 330

0.04x+2| 100-0.01x | =330
0.04x +200-0.02 - 330
0.02x 1200 =330

0.02x 130

x = 6300
Kelly invested $6500 1n the breakfast café and 10,000 — 6500 = $3500 1n the comic book store.
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32.  Letx = amount lent to Judy.

ISM: Intermediate Algebra

Friend Interest Rate Amount Lent Interest Received
Judy 0.025 x 3(0.025x)
Maryanne 0.0 15,000 - x 3| 0.03(15.000-x) |

3(0.025x) 1 3] 0.03(15,000— x) | =1305
0.075x +3[ 450—0.03x | =1305

D.075x+1350-0.09x —1305

—0.015x+1350 =1305
0.015x= 45

x =3000
Kelly lent $3000 to Judy and 15,000 3000 — $12, 000 to Maryanne.

33. Lett  ume (in hours) before they mecl.

Rale I Time Distance
Julic 52 ¢ 520
Kamilia 50 t S0t

Their combmed distances are 2448 miles.
S52¢+50¢ = 2448

102¢ — 2448
i—24

They wall meet afier 24 hours.

34. a. Letx = their speed in mules per hour. Note that 1 hr. 30 min. = 1.5 hours and that 1 hr. 15 min. = 1.25 hours.

Rate | Time Distance
Mike x 15 1.5x
Scott x 1.25 1.25x

The total distance waveled 1s 110 miles.
1.5x+1.23x - 110

2.75x 110

x =40
They are cach traveling at a speed of 40 mph.

b. The restaurant is (1.25 br )(40 mph) — 50 miles away from Scott’s house.
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35,  Letx = time needed for both pumps to emipry the pool.
Pump | Rate | Time | Amount Pumped
1 10 t 10¢
2 20 3 20r
The total amount of waler purmped is 15,000 gallons.
10¢ 1 20¢ =15,000
300 —15,000
5
t— 13 ’_ODU — 500 minutes
. ) _ : 500 1
Tt will take the pumps SO0 minutes or =0 - 35 hours w emply the pool.
36. Letx  time il wkes the two machines (o bottle 2750 holtles of kelchup.
Machine | Rale | Time Botiles
Older 25 x 25x
Newer 30 X 30x
25x 1 30x=2750
S5x— 2750
x=350
It will take 50 minutes.
37. Letx = amount of 32% solution that Marcia shonld add.
. Strength of | No. of
Type Solution | Qunces Amaunt
32% 032 X 032x
17% 0.17 32 0.17{32)
Mixture 0.20 x+32 | 0.20{x+32)

0.32x+0.17(32) = 0.20(x +32)
032x+544 - 0.20x+6.4
0.12x+544 6.4
0.12x - 0.96

x=8
Marcia should add 8 ounces.
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38. Letx=amount of 1.5% butterfat mmlk needed.

Type | Stremngth | Quarts ﬁ:tl;::;:f
6% | 0.0 200 | 0.06(200)
1.5% | 0.015 x 0.015x

24% | 0024 | 2001 x | 0.024(200+x)

0.06(200)+0.015x = 0.024(200+ x)
121 0.015x =481 0.024x
12 -4 8+0.009x
7.2=0009x
800 =1x
Sundance Dairy should combine 800 quarts of 1.5% butterfat milk with 200 quarts of 6% buterfat milk to
produce 1000 quarts of 2 4% buticr Gt malk.

39, a. Let¢=time before the jets meet.

Rate Time Distance
Jet 780 f 780¢

Refueling
Plane

520 t+2 | 520(¢12)

The distances traveled are equal.
7801 — 520(¢ +2)

T80f = 520¢ + 1140
260t =1040
f=4
The two planes will meet in 4 hours.
b 780r=780{4)=3120
The refucling will ke place 3120 miles from the base.

a0
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41.

40. a. Letr=tme before Kimberly catches up.

Rate Time Distance
1 (1
Shannon 3 —+! 3=t
Kimberly 15 f 15¢

The distances traveled are equal.
5

15r_3(l+rJ
3

15 -1+ 3¢
121 -1

f— % hour or 5 minutes

1t will take 1]—2 hour or 5 munes.

1
b. 15:_15(; _125
12

‘The meeting will take place 1.25 miles from the dock.

Tetx  amount of 80% seluton needed.
. | Strength of | No. of | Amount of
Solution Solution | Ounces Alcohol
2% 0.80 'y 0.80x
Water 0 128-x | 0(128-x)
6% 0.06 128 | 0.06(128)

0.80x 1 0128 x}=0.06(128)
0.80x =7.68
_T68 o

X=——=9.
0.80

Herb should combine 9.6 ounces of the 80% solation with 128 — 9.6 = 118.4 ounces of water to produce the
desired solution.
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42. Letx = amount of pure antifreeze to be added.

Strength No. of

Type of i Amount
Solution Quarts

Pue 1.00 X 1.00x

20% 020 10 0.20(_] 0]

Mixture | 0.50  x+10 | 050(x+10)

1.00x +0.20{10) — 0.50{ x +10)
1.00x+2—0.50x+5
0.50x=3
3

r— _
0.50

Doreen Kelly should add 6 quarts of pure antifreeze to 10 quarts of 209 antifreeze to produce a mixture

{solution} of 16 quarts of 30% antifreeze.

) ) ) : 1 ] .3
43. Let » = Vince's speed in construction areas. Note that 15 minmtes is 1 heur and that 45 minutes is i hour.

Ratc Time Distance

1 1
Road work v ‘Zhr Zr

1
Restofmip | #— 10 %hr E(f‘+]0)

The wlal tnp distance 14 35 miles.
1 1
—r+—(r+10}-35
4 2

o Lo L0y |-a(3s
(32 10))-a0)

r12(r 110)=140
27 +20-140
3r =120

#=40
Vince’s speed in construction areas is 40 mph and his speed ¢lsewhere is 40 1 10= 30 mph.

02
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44, Let ¢ = tune he mowed in second gear.

Gear Rate Time Distance
Second 4.2 ¢ 4.0¢
Third 7.8 2-t | 78(2-r)

The total distance 1s 13.8 miles.
42r178(2 1)=13.8
A2 +156-T8 =138
3.660— 1.8
-1.8
3.6
Richard mowed 0.5 hour in second gear and
2—0.5—1.5 hours in third gear.

r— 0.5

45. a. Let = number of full-price tickets sold.
Tickets | Rate | No. of Total
Tickets
Full-price | 56.5 t 56.5¢
Student 495 | 3230—1 | 19.5(3250—¢)

Total concert ticket sales were $162 611,
56.51+49 5(3250—1) - 162,611
56.5¢1160,875 495t=162,611
7 +160.875 162,611
7t +160,875—160.875 =162.611—- 160,875
7t 1736
7t 1736
77

t—248
There were 248 full-price tickets sold.

b. 3250-248 3002
There were 3002 student tickets sold.

53
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446. Let 7= number of tickets sold onlme.
Rate | No. of Tickets Total
Online 7.5 ¢ 7.51

Inperson | 9 270 ¢ 9(27U—t)

7.51+9(270-1)=23595
75042430 -9, - 2359 5

—1.5¢+ 2430 — 2359.5
—1.5¢t+2430 = 23395

~1.51--705

—15(  —70.5

s 15
1=47

There were 47 online tickets sold and 270 47 =223 tickets sold at the box office.

47. Letx = amount of 2% solution needed.

A Strength of | No.of | Amount of
Solution | gojugion | ml Acid
2% 0.02 x 0.02x
14% 0.14 45-x | 0.14{45-x)
6% 0.06 45 0.06(45)

0.02x10.14(45 x)=0.06(45)
0.02x+63-0.14x - 2.7
0.02x 163 0.14x=27
0.12x163=27
—0.12x1—-3.6
0.12x 36
012 012

x =730
Cathernine should mix 30 ml of the 2% solution with 45 -30 13 ml of the 14% selution.
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48. Let x = amount of 2% solution needed.

. Strength of | No. of | Amount of
Solution g 1ytion Liters Acid
10% 0.1 x 0.01x
48% 0.48 950 —x | 0.48{950 x)
30% 03 950 0.3(950)

0.1x+0.48(950 - x) - 0.3(950)
0.1x +456 —0.48x — 285
0.38x | 456 =285

—0.38x ——171

—038x _ -171

038 038
x =450

Kathy shounld mix 450 liters of the 10% solution with 950 450 = 500 liters of the 48% sclution.

49, [t is possible to deternune the times for the 20 and 3 parts of the wip.

o Part: £ =% — 3L 0,344 hour
F |

34 Part; rzizﬁ—ﬁml.il 1 hours
ro 45
‘The time for the first part (Pans to Calais) is 3.000 0.344 1.511=1.145 hows. The distance is

{130 mph )(1.145 howrs) ~ 149 miles

50. a. Car A has completed half the race which 1s 250 laps. Since each lap is 1 mile, Car A has traveled 250 mules.

5
‘l'o find the time use f — — — % — 2 hours. The cars have been racing for 2 hours. Now, Car 515 6.2 laps or 6.2
;
miles behind Car 4. Thus. Car B has traveled
250 6.2=243.8 miles. To find the rate use += % = 24?& =121.9 mph.

The rate for Car Bis 121 9mph.

b. To catch up 1o Car 4, Car B must travel

6.2 miles. The time required to do this is 7 = a. ]:'129 ~(.0309 hour or
F

3600 sceonds

1 hour

0.05309 hour =
= 1832 seconds.
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51. Letx be the amount of 20% soluuen which nmst 2 25
be drained. Then, 16— x s the amount 54. EJH—S_JH'T
remaming. o 2 . . /25
0.20(16 —x) +1.00x = 0.50{16) lz[gx]+12(8)=12(A')+12LT]
3.2-0.20x+1.00x — 8 S 196=12x 1 7 ’
32+0.80x—8 8x —8x+96— 12x —8x+75
0.80x —4.8 06 = 43+ 75
L 96 75=4x 175 75
0.80 21 =4x

‘Thus, 6 quarts must be drained before adding the

same amount of antifreeze. E — 4_I
4 4
2.16x10° 2.]6x£ 21
36x10° 36 10° 4
=p6x10* * 3 5
—0.6x1 0—3 55. 3(1—2) —?(21'4- 3y)
-3 -1
~ 6010710 35[31’\;:—2)]—35[3(2;‘:”;;)]
= 6.0x107" 5 7
- 6.0x107 21{x 2)=10{2x13y)
21x—42 — 20x+ 30y
53. 0.6x+0.22 - 0.4(x—23) 21x — 20x — 42 — 20x — 20x + 30y
06x1022=04x 092 x 42=30y
D6x—04x+022-04x—04x-092 x 42 30y
02x+022=-092 30 30
02x+022-022_--092-022 =42  x—42
=y o y=—
02x—-1.14 30 30
02x -1.14 _ o
X 56. Let x be the distance driven in one day.
02 02 35+0.75x =20+ 0.80x
x= 517 35=20+0.05¢
15=0.05x
15
—_— X
0.05
x =300 mules

The costs are the same when 300 miles are
driven per day.
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Exercise Set 2.5

10.

11.

1.

A compound inequality is formed by joining two
inequalities with the word and or or.

A(n) open circle on the number line indicates
that the endpoint 1s not part of the solution.

Adn) closed circle on the number line indicates
that the endpoint is part of the solution.

. To find the solutien sel of an incgualily

contamng the word and, Lake the inlerseetion of
the solution sets of the two inequalities.

‘l'o find the solution set of an mequality
containing the word or, take the union of the
solution seis of the two inequalitics.

Whenever vou multiply or divide both sides of
an mequality by a negative number, vou must
change the direetion of the incgualily symbol.

P ——-
-3

(5.9)

{x x>—3}

ot —metffp——— -
2

12.

13.

14.

16.

17.

Chapfer 2: Equations and Inequalities

a T 5T
b. (-4, 3)

& {a]-4<x<3

a. -1 0 1 2 3 4 5 67
b (o, 1], )

& {k|k=tor>3)

a SN
b (s, )], =)

<. {c|c<—4orc20}
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18, 2x+3%4 22. —s5{7h+1) <—4(8h+2)
;”1 35h—5<—32h—3
“?x-)% —35h+35h—5<-32h+35h—8
1 5<3h 38
x>5 —5+8<3h
3<3h
-t ——-
1 3 3h
F) - < —
3 3
lg. _22+3<4 ]gu
—2z<4-3 — i &
-2z =l !
2= 1 3. 2y-6y+8<2(-2y+9)
-2 —21 —4y+8< 4y +I18
z >—5 8<18
i Since this is a truc statemend, the solution
-1 15 all real numbers.
20. —3w+7>13 a
Bw+7-7T=213-7 ]
P M. 6(d+2)<-9d+3(d-1)
3w 6 —6d —12 <94 +3d -3
33 6d 12 < —6d —3
ws 2 “12<-3
Y Since this 1s a4 lruc statement, the solution

15 all real numbers.

L 3(2x+1)> 4x+3 D

—ox—3>—-Ax+3 25 - b13 b
A —&>
Gx+dx—3>dv+drt3 Sb=623(b+3)+2
56 6=361912p

—2x—3>3
Dx—3+3>3+3 5b 6=5b19
—6>9
%56 _ 9 |
2 Since thus 1s o [ulse slatement, there 1s no
_Z.x < i selution.
2 2
26.

-3 8(2x+3) < 4(4x-7)
16x+24 <16x—28

24 <28
Since this 1s a false statement, there 1s no
solution.

-—tr
a

o8
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27. 7 1.3

28. 5

1

1.1
147277 14

14(ix+l) < 14(lx+L
VI I TR

Sx+T7<2x+1

S5x—2x<1-7
Ix< &
ix -6
_{_
3 3
X< 2

-l—-__;—r
5-2z+8>5z-8
13-2z>5z-¥
137z §

21=7:z

2,7

7 7
ixg

(0. 3]

5—Tx<12+3x+13
5—Tx <25+3x
5 25<3x17x
20 <10x
=20 10«
_{_
10 10
2<;x—>( 2,00)

30.

Chapfer 2: Equations and Inequalities

3L 1 73k
399 X
g[lk ljcg(i;m]
3" 9/ 7\
W T<Sk19
—7-9<Sk—3k
~16 <2k
16 2k
_{_
2 2
8<k—{ 8m=)
3. dard3a
TR B
21|id+§J521|\§d—1)
21 7 7
4d+9<9d—21

9121<9d 44
30 < 5d

33. 3

—12x+6 <15x+60
6=<27x 160
34<27x
54  Mix

99
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34.

35.

36.

37.

6(x—2)}]0(2—x)
5 3

6(x—2) .

>15
3
18(x-2)>50(2—x)
18x - 36 > 100 50x
68x 306100

68x =136

68x 136
_‘:;_

68~ 68

x>2

(2. )

10(2-x)

15

S3x41 <3| (x+2)-2x]-1

SBx+l<3[x+2-2x|-1

“3x+1<3[2-x]-1

—Jx+l1<b-3x-1
Ix11<5 3x

1<3

Since this is a true statement, the solution
is all real numbers.

(—co) o'.‘)

2| x+3(x-4) ]2 5(x +3)}-13(x+1)
—2[x+3x-12]> 5% +15-13x-13
2[4x 12]= 8x12
—Bx+242-8x+3

242
Since this is a true statement, the solution
i all real numbers.

( o, tf_']
J

—2<i+3<4
—2-3=1+3-3<4-3

—5<r<

5.1)

38.

39.

40.

41.

42.

ISM: Intermediate Algebra

T<p 6 5
“T+o<p—6+6<-5+6
-l<pc<l

(L1]

15<-3z<12
Divide by -3 and reverse inequalitics.
-15_ -3z _12

P
-3

—45 < -3x <15

Divide by -5 and reverse the inequalities.
45 3x 15

— T

-5 S5 5

2<3x-1<5
241=3x—-1+1<5+41

3<3x <6

3 3x 6

—

373 3
1<x<2-[1,2)
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Chapfer 2: Equations and Inequalities

43. 14=<2-3g <15 0 —4x ¥
_>_,__
14 2<2 3g 2<15 2 4" -4 -4
]2<—3g<|3 {]>x>—'2—>{;|:|—2<x{0}
Divide by 3 and reverse inequalities.
7
% 13
37 3 3 -
1n e 13 47. 522101
— _g’)_?
' _ il
18 <y 2(:,)<2( - qu[n)
3 NoE
13, 10 <3x+1<22
3 10-1<3x+1-1<22-1
9<3x <21
44, 16<5 3u<13 9 3x 21
~16-5<5-3n-5<13-5 373 %3
2]l <38 3sx<?
Divide by 3 and reverse the inequahinies. _i'xl3{x < 7}
21 -3n 8 ) !
- - — .
-3 3 3 3{¢-5)
48 0< <f
Ton>—— 2
3t 5)
KT o) <2 L2 e
l N,
{_E, 7] 0<3(r-5)<s12
3 0<3t 15<12
. O+15<3x-15+15<12+15
45. —6<—3(2x—4]<]2 1S <3y €27
-6 -6x+12 <12 15 3x 27
6 12< 6x112 12<12 12 ?“_T‘“T
—18< —6x<0 5« 9 5« <Ol
Divide by —6 and reverse incqualilics. A >{x| =EET
-18_ 6x 0O
— _b_
6 6 -6
3xx>0
OD<x <3
{x|04x<3}
46. 2<-2(2x-1)<10

2<—4x+2 <10

2-2<4x+2-2<10-2
0« 4x<8
Divide by —4 and reverse inequalities,

1M
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—x-5 52. a»-S
49, 3{ ol 3<.2 f>—¢—p
5 3 2
N 7oy g a<?
IS(EJdﬁ‘ x 3 <15(2) e
. N 2
_ 2
9<5[,\: 5]<30 ax>-—5and a<?2
9« —3x—25 <30 .
{a|—5<a52}
9125« 5x 25125<30125
3s.1-=.:—5x{55 . B 53. p>-2
Divide by -5 and reverse inequalities.
- P —
34 Sx 55
— > -2
—=x>-11 ef—
5 -5
ll<.1c<E pz 2 o p< 3
5
e e oy
{x|—ll<x«:—ﬁ} -5 -2
2 ' 5 5}
{plp{—d ﬁrp;‘—Lj
. 4 3x 2
50. < <3 54, we<—l
_3y ) -
6( 6)<6| — ]<6 —} w6
L2 3, -
- ]
—36 <3(4-3x) <2(2) w< 1 or w>6
—36<12-9x <4 -1 &
36-12<12-9x—12< 412 {wlw= Torw>el
—48 < Yx < ¥
Divide by — % and 1cverse incqualilics. 55. g=>-7
—48 9Ox -8 -
O 1
9 o 9 g<l
16 8 —~————r
— L T — 1
The union 1s the entire real number line.
8 cxe 16 Therefore, the solution set is all real numbers, or
0 3 K.
{x §<x~cE} 56. d =0
3 e ———-
51. e<1 0
) o aff— >
o= —3 g
N g The union is the entire real number line.
c<landec> 3 > 3ce<] Therefore, the solution set 15 all real numbers, or
i I .
=) 1
1}
{c|—3<cslj'
102
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57.

58.

59.

60.

o1.

x=<2
- ®—
x>4

x<2and x> 4
e
o

There 18 no everlap so the solution 1y the emply
set, .

There is no overlap so the solution is the empty
set, &

25+3<7 or 3s+4=-17
s <4 o 3s< 21
2y 4 =3y . 21
—<— or —_—
2 2 3 3
s<2 s=7
s<2 or y>7 whichis (—m,Z)u' 7,0*):]_
d—r<-2 or 3r—-1l<-1
—F < —h Ir< ()
>0 =0
F=0
é
r<0
o
F>0orr<Q
¢ 6

In interval notation: (—o2,0){6,)

dx 1525 and 3x 7= 1
4x 20 and Ix<h
x20 and r=2

x>{

-

x<2

lf——r-

2
y2>0and x <2 whichis 0<x <2

| 1
In interval notation: LO, ZJ

62.

G3.

a4,

65,

67.

68.

103
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Tx—9>-23 and

Tx>—14 ang

x>—2 and
(-2, 3)
3vI8> 4  and
—SFy¥>-12 and
y<4  and
[ 4)
4z 7<5 and
4z <12 and
z>-3 and

5.7)

“Mv+5<-7 o
—Zve-12 or
V26 or

(= 8o )

—Su+6=21 or
Suzlsd o

u<-3 or

Sx+8<23
3x <13

x<3

2y 5«3
-2y <§
r=—4

2z T<7
2z<14

z<?

—3v-8=16
—3v>74
v —8§

—Tu—-5<9

Tu <14

u>—2

(—=, —3},)(—2, »)

5-3«<12 or 3t+4>16
5t<15 or —3t=12
t<3 or t< 4
(= 3]
x13<0 or 2x 523
—X<—3 or 2x>8
x>3 or x=4

x=>3

o ——
k |

x=4

bl———

- —

x>3 or x=4 whichis x>3

e ——-
3

In mierval nelation:

Copyright © 2019 by Pearson Education, Inc.
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69. 45+3>9% or 25-7<12 74. a. l+w+d <45
s > ‘; or Is< 1; b. Substitute 23 for . and 12 for w, then solve
F>— O g = for d.
2 I+tw+d=45
(o, =) 231121d <45
35+d <43
70. 2q-11<-7 or 2-3g<«ll d<10
2g<4 —3g<9 The maximum depth is 10 inches.
29 4 3g_ 9 _ :
2 =7 3 > 3 74, a. The lax on income of 836,200 15 $932.50
- plus 15% of the laxable income over $9325.
g<2 g> 3 The tax is:
g2 org> 3 > ( 3, uo) 23230+ 0.15{(36.200 - 9325)
—932.50+0.15(26,875)
LTS .
1. 2r18<5 or 5¢r 6217 — 939 50+ 4031 25
—2r«<-3 or —5r =23 — 4963.75
, }% o < 2_: Ting will owe $4963.73 in taxes.
"There 1s no everlap so the solution 1s the empty b.  The lax on income ol 533,600 is $5226 25
sl 7 phis 15% of the taxable income over
' $37.950.
72, 3r+5<-17 or —dr+l<lI3 ‘The tax 1s:
< 22 or 45 <12 5226.25+ 0.25(38,600 — 37,930)
7 — 5226 25 +0.25(650)
rs-g o >3 = 522625 1 162.50
There is ne overlap so the solution is the empty =S38R.75
set, &.] Ting will owe $5388.75 in taxes.
73. a. I+g<163 76.a. Lhe tax on income of $197.500 15 $46,643.75
plus 33% ol the laxable income over
b. g-—2w+2h $191.650
I1g<165 The tax 1s:

46,643.75 + 0.33(197,500 - 191,650)
—45,643.75 +0.33(5850)

1+ 2w+2h <165

c. =40, w=205 i —46,643.75+1930.3
12w 2R <165 :48,57425
40+2(20 5)+2h <165 Dalton will owe $48,574.25 in taxes.
40+41+20 <165 b. 'The tax on income of $423 600 15
811 2A<1065 $121.505 25 plus 39.6% of the taxahle
2h < R4 income over $418,400.
B < 42 The tax 1s:

The maxinmum height is 42 inches.
121,505.25+ 0.396(423, 600 — 418 400)
—121,505 25 +0.394(5200)
—121,505.25+2059.20
—123,564.45
Dalton will owe 5123,564.45 1n taxes.

104
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77. Let x be the maximnmm nmnber of boxes.
T0x < 800

_800
X< —
70
x=<11.43
The maximum number of boxes1s 11.

78. Let x be the maxinmum munber of boxes.

70x +195 <800
70x < 605
20 121 epa
70 14

The maximum number of boxes 15 8.

79. Let x be the number ofadditional hours to rent
the lieyele.
511.75x <15
1. 73x <15-5
173x <10
10

X —
1.75
x<5714
The number of additional hours Jose can rent the
hieyele 18 5 hours. So, he can ront the bicyele lor
a ial of 6 hours.

80. Let x be the additional hours to park in the
garage.
1.254+073x<3.75
0.75x <25
25
0.75
x<33
You can park m the garage for the first (mitial)

hour plus 3 additienal hours for a total ol 4
hours.

x<

81. To make a profit, the cost must be less than the
TCVCNLE COSL < TeVenue.
10,025+ 1.09x < 6.42x
10,025<533x
10,025
——=s S X
533

1880.86< x
She needs to sell a nunnmum of 1881 books to
make a profit.

Chapfer 2: Equations and Inequalities

82. 'l'o make a profit, the cost must be less than the
TCVENUE: cosl < Tevenue.
8000+ 0.08x<185x
8000<1.77x
8000
—x
1.77

451977 < x

He must clean a mininmum of 4520 gannents to
make a profit.

83. Let x = the nunimum number of pieces of mail.
037x+215<04%9x
215 <0.12x
215 0.12x

—_—<
g.12 Q.12
1791.6<x
The minimum munber of pieces of mail 1s 1792,

84. Letx = the minimum number of pieces of mail.
0.453x+ 215 < 0.49x

21520037y

215 - 0.037x
0037 0037
SRIO0R<x

The minimmum number 6f pieces of mail 15 5311.

45. Let x be the minminmun score for the sixth exam.
60+72+90+49+ 50+ x

6

=60

336+x
6

6(33? x)26(60]

LN

2= 60

336+ x 2360
x=224
She must make 4 24 or ligher on (he sixth cxam
to pass the course.
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86. Letx be the grade on the fifth exam. "l he average

ol the five grades must be greater than or equal

1o 90
¥
92187196177 1x o0
5
3524x o0
5
7332 x ‘
SL = |>5(9%0)
352 +x 2 450
xr>=98

Stephen must make a 98 or higher on the fifth
exam to eam a final prade of A in the course.

87. Letx be the score on the fitth exam.

851921721751 x
< <

L a0

3244 x

0= <50

5(80) < 5(3245 ' x] <5(90)

400 <324 + x < 450
To<x <126

To receive a [inal grade of B, Calisha must score

76 or higher on the ifth exam. Thal1s, the score

must be
76 < x < 100 (maximum grade 1s 100).

88. T.ctxbe Tammy’s grade on the final test
_87+96+94+89 +x
B 5

3601 x

85 <93

85 <

<93

5(85)55{366; ":} <5(93)
425 < 366+ x < 465

59<x <99
She must score greater than or equal to 59 and
less than 99 10 eamn a B.

ISM: Intermediate Algebra

89. Letx be the vahie of the third reading.
748+7.15+x

72" "= " 78
3
14.63 1 x
<—
3
(14.63+x
3

72 <78

3(7.2) <3

\ ]<3(7.s)

21.6<14.631x<234
097 < x<RT?

A i tralna hatirraan £ 07 and
ANy Varlld GULWOST - 0 AN

a normal pH reading.

T7 trnaald aalt 1
0F- 4 WWiRI i

2. Letx be the vahie of the third reading.

T06+7 31 +x

72 < <78

]
14371 x
3

72 7R

1437+ ] <3(78)
3 As

2161437 1 x <234

T2 <x<203
Any value between 7.23 and 9.03 would result in
a normal pll reading,

y
3(7.2) <3|

o1. a. v>0
—32t+96=>0
-32t> 96
<3
The object is traveling upward on the
nterval [0,_ 3) .

b. v 0
—32t+96 <0
32t< 96

£>3
The object is traveling downward on the

nlerval ("} ] DJ ]

92. a. v
32t +1728>0
32> 1728

t<54
‘The object is traveling upward on the
inLcrva]l 0. 5_4) .
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93.

94.

Intermediate Algebra

b. v=<{
32011728 <0
32 <-1728
i>54
The cbject is traveling downward on the
intcrval[S.c‘r, 12] :

a. >0
-08/+49>0
-9 F&r> 19

F<a
The cbject is traveling upward on the

interval [0, 5) .

b. y<(
0814%<0
08t< 49

(=5
‘The object is traveling downward on the

mterval {5, 13].

a. v=0
03131360
08> 31.36

t<32
The cbject is traveling upward on the

interval‘ 0, 3_2) ]

b. =0
—08i+3136<0
—0 8 <3136

=32
The ebject is traveling downward on the

interval [3_2__ 6 | ]

. a. The 10" percentile is approximately 17.5

pounds and the 90! pereentile 1s
approximatelv 23.5 pounds. Therefore, 80%
of the weights for 9 month 5ld boys are in

the interval [17_5, 23_5] (in pounds).

b. ‘The 10% percentile is approximately 23 .5
pounds and the 907 percentile is
approximately 31 pounds. Therelore, 8004
of the weights for 21 month old bovs are in
the interval [23.5, 31] {in pounds).

107

96.

97.

98.

C.

C.

Chapfer 2: Equations and Inequalities

The 10% percentile is approximately 272
pounds and the 9 pereenule 1s
approximately 36.3 pounds. Therelore, 80%
of the weights for 36 month old bovs are in
the interval [27.2, 36.5} (in pounds).

From the chart, the 10® percentile 15
approximately 16.2 pounds and the 90t
percentle is approximaltely 21.5 pounds.

Theretore, 80% of the weights for 9 month
cld girls are in the interval [16.2, 21.5] (i

sy Ll

pounds).

From the chart, the 10® percentile 15
approximalely 22 4 pounds and the 20t
percentile is approximately 29.4 pounds.
Theretore, 80% of the weights for 21 month
old girls are in the interval [22.4, 29.4] (in

pounds).

From the chart, the 10t percentile is
approximately 26.3 pounds and the 200
percentile 1s approxiunately 36 pounds.
Therefore, 80% of the weights for 36 month

old girls are in the interval [26.5? 36—] (in
pounds).

No,-1> -2 but (-1)° <(-2)".

The solution will involve dividing through by 5.
The direction of the inequalities will need to be
changed if we divide by a negative number, but
not if we divide by a positive number. Therefore,
one necds o know whelther b= 0or b < 0.
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99.

100.

101.

102.

First find the average of 82, 90, 74, 76, and 68.
82+90+74+76+68 390 78

3 5

This represents % of the final grade.
Let.x be the scor;: from the final exam. Since this

represents % of the final grade, the inequality 1s

80<£(78)+lx<9ﬂ
30103

2 1
3(80) < 3[5(73)+§x] <3(90)
240 < 2(78} +x < 270

240 <1560+x <270

84<x<114

Stephen must score at least 84 points on the final
exam to have a final grade of B. The range 1s

R4 <x <100

Answers may vary. Une possible answer 1s:
Write x <X 3x— 10 < 2x as
x<<3x—10and 3x - 10<2x
Solve each of the inequalities.

x<3x—10 and 3x-10«<2x

—Zx<-10
x»>5

10 < —-x
10> x

The final answer is x> 5 and 10 > ¥ whichis 5 <
x << 10 or (5, 10).

Answers may varv. One possible answer is;
Writex<2x | 3<2x | Sasx<2x 3and2x |
Ja2x 1l d

Solve each of the inequalities.

x<Zx+3 and Zx+3<2x+3
x<3 35
x>—3 All real numbers

The final answer1s x> 3 or{ 3, o).

Answers may varv. One possible answer is:
Wrnlex +5~<x+3<2x+2 as
x+5<x+3andx+3<2x+2

Solve each of the nequalities

Xx+5<x+3 and x+3<2x+2

5«3 l<x
False x>1
The solution is the empty set or &,

ISM: Intermediate Algebra

103.a. AB— {l, 2.3 4.5, 6 8, 9}

104.

105.
106.
107.

b. AnB={l, 8}

a. 4 1isa counting number.

b. 0 and 4 are whole numbers.

c. 3, 4,2, 0, and —’l)—; are ratiohal numbers.

d. 3, 4,%, ﬁ, 0, and % are real numbers.

associative property of addition.

commutative property of addition

R=L\(V D)
1?_!4 ! !7(" IDF, '
R—L+Dr=Vr
R LiDr_, ., R LD
¥ ¥

Exercise Set 2.6

The graph of the sohutien to |x‘ <4 onthe
number line 15~ 44— .

The graph of the solution Lo |x‘ >4 on the

number line is 4—:—‘:—""

The graph of the solution to |.x‘ =4 onthe
number hinc 15 ‘—_t—:—" )

. The graph of the solution to M <4 onthe

number line 15 "—?—‘:—" .

The graph of the solution to |.x‘ >4 onthe

number hine 15 *—:—':—"‘ .

. The solution set of |,\,‘ <5is x| 5=x<5).

The solution sct of M =518

{x|x5—5 or xzﬁ}.
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8. The solution set of |x| —518 {—5, 5}_ 19. |x+5 -8
x+3=8 x+3=-R

9, Thesolutionsetoflxlas 13 {xl 5<x<5}. +=3 or x=-13
The solution set is {—13, 13}_

10. The solutien sct of |x| =518

fx|x<—Sor x5} 20. |I+4|_6

I1d=6 f14= 06

11. ‘The solution set of |x| »—6 i 18 x=2 or x=-10

The solution set is { 10, 2} ;
12. The solution set of |x| < 615 &,

21, f2x 3=9
13. M_() I2x-3=9 or 2x-3=-9
x=%o0rx=-9 2x=12 2x= 6
The solution set is {—9, 9}_ x—6 x— -3

The solution set 1s {—3, 6} .

14. {ylzu

y=1lory=-11 22. px 2|=38
The solution set 15 {—ll, 11}_ 3x—2=8 or 3x-2=-8
) 3x 10 3x -6
_ 10
15. |- 0 e e
w=0 3 .
The solution set is {0} : The soluticn set is { 2, %} :
16. |40
23. Ppx—g+5=9
z=0
The solution set is {0} : ‘3" - 8| -4
3x 8=4 or 3x 8= 4
17. M:_]g 3x - 12 3x_4
There 18 no selution since the nght side 18 2 -4 x _a
negative number and the absolute value can 3
never be equal to a negative number. The . (4
solution set & The solution setis 1—, 4.
]

18. | =-19

24. |5x 1)13=12
There i1s no solution since the right side 1s a

negative number and the absolule value can 5% ll -9

never be equal to a negative number. The 5t 1=9 or 5x l= 9

solution set & Sx=10 S3y=-8
x=2 A=

. 2

' wn | 2o

eh] e

The solunen set 1s {—

109
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15 P23 28. ’3": 4‘—3:—3
4 I
x_3_5 ar x_3__5 3x—4 =
4 4 2
3 3)
4L— —a(5) L— —a( 9) x 4,
4 4 2
x—=3_-20 x=3- 20 3x—4-0
x—23 x—-17 3x—4
The solution set 15 {—I 7. 23} ) = 4
3
26. <= 2 =1 The solulion sct is {i} :
3 3
r:—2_l or 6_2——]
. z 29. |x—5]+4-3
fo—2 —2 »—5[=-
] [y ) 5(‘ ]—5( ) [+~ o o
Ld 5 There is no solutien sinec the right side is
c—72_5% c—J_ % negative whereas the left side 1s non-negative
3 3 and, therefore, never less than u negalive
c=7 ¢=-3 number. The solution set is & .
The solution set is { 3, 7} .
30. 2x13 5=
27. P38 [2x+3[=-3
There 1s ne solutien since the right side is
y—1 negative whereas the left side is non-negative
2 =0 and, therefore, never less than a negative
numbcr. The splulion sct1s &
x-3
=0
4 31. ‘a‘ <3
i Y
4"":43 = 4(0) 5<a<$
\ ! The solulior _Ltls{ﬂ‘—ﬁqg{il
x—3=0 )
x=3
] : . <
'The solution set 15 { 3} . 32 ‘b| <7
~T<b<T

The solution set 15 {b| —7<b=7 I )

33. |g19)<8
$=g+5<8
—§-5<g+5-5<8-5
13 <g4<3

The solution st 1s {ql—] I<g< 3} )

110
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3. Jr-2|<7
T wr-2<7
—d<r=<?

The solution set is {r‘ S<r< 9} ;

Lo
]

3. p+ﬂ—55—3
a17]<2
2<a+7<2
D<ag< 5

'I'hesolutionsetis'{a O<g=< 5}.

t

36. |—3-7<-2
|x—3|~:5
—S<x—3<5
S+3<x-3+3<5+3
2<x<8

The solulion scL 15 {xl—Z <X < 8} .

37. [2x+3-s<10
Px+ﬁ<]5
~15<2x+3 <15

15 3<2x13 3<15 3
—18<2x <12

18 2x 12
<

—_—

o) ’1_?

38. |2p—7|+3<12

—2<2y<16
-l<y<8

‘The solutien set is {lfl l<y= a}

39.

40.

41.

42.

Chapfer 2: Equations and Inequalities

Ppr-7]+8<14
3x-7|<6
—b«<3x-7<0
61 7<3x 7T17<617
l<3x <13
1 3x 13

—<—<
3 3 3

— X —

-

1 13]
—xa—>.
3

The solution set 1s {x 3 J

hx+ﬂ—115—3
<8

—B=<5x+3<8

11<5x=<5
—lixsl .
5

bx+3

11
——<x=]
S

The solution set 1s Jlx

s 6l15<1
|2x—6| <-4

There 18 no selution since the nght side 18

nepative whereas the lefl side 1s non-negative;
Zero or a positive number is never less than a

negative number. The solution setis &3 .

px ﬂ 3<-11
Px—q<—3

There 18 no selution since the nght side 18

negative whereas the lett side i1s positive or zero,
hence, never less than a negative munber. The

solution sctis & .
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Chapter 2: Equations and Ingqualities

m_7 7
3 9| 7
Tem 1.7
27 3 9 27

‘7 ‘m 7 i
27\ Zlz2n1Z Lle27| L

L 27 (3 9 (27
T =9m-21<7
14 < 9m < 28

14 28

9

43.

)
The solulion scL 15 {m‘ % <m< %1 i

1. k£ 3
48

<——=<—
1a 4 § 16

PR - ; C g

16| L |<16 £—3]<16[i]

16 4 8 |16
—T<dk—-6<7

—T+6<dk-6+6<7+6

1«4k <13

—4+3<x-3+3<4+3
-l=x=<7

The solulion st 15 {xl—l =x= 7} :

ISM: Intermediate Algebra

+2<7

16. F@E
3

S <5

J

a

y+a
3
y+3)
3
-2D<y+3<25
—2B<y<22

The solution set is {y|—28 <y 22}

-5 <5

5 ﬂ<5[ <5(5)

47.‘a25

a<Sorag=5

The solution set 15 {a‘a < Sora 25}.

4&\4}7
b<—Torb>T7
The solution set 15 {b|b < Torb> 7}.

49. |x+4|>5
xl4<-5 o x14>5
x<-D x>l

The solution set is {xlx < SQorx> l} .

50. x—q>a
5 T M R .
" - e Wl ¥ - -
x>8 y<2

The solution set 15 {x x<2 or x> 8} )

51. pb—ﬂ>3
26—-7< 3 or 26-7>3
2b<4 2510
4 10
b<— b>—
2 2
b<?2 b>5

The solution set 15 {bl b2 or b= 5} .
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52.

53.

54.

55.

56.

|26 +5|>7

26+327 or 2h+5<-7
2522 2b<—12
b1 b< 6

The solution sel is{bl h<—bBoark>1}.

pd—q>5
3d-8>3 or 3d-B<-5
3 =13 <3

d:»E de<l

3

. . . 13
lhesoluuonsetls{d d <l or d:»;}.
px—q>n
2x 1=-12 o 2x 1212

2x<-11 o 2x =13

11 13
rs — Xx>—

2

The solution set 1s {x

pix—uq+04>0ﬁ

11
Xd——ox>—
2

34

13

j0.1x-0.4>02
01x-04=< 02 or 0Ilx—04>02
0.1x <02 0.1x> 006
.02 L 08
Y] o
x<? x>0

The soluticn set is{xlx <2orx> 6} .

p2x+us—03>os
w:x+uj211
02x+05211 or 02x+05<-1.
02x>=06 D2x<—-16
02x _06 02x 156
02 02 02 - 02
x=0(3 x< 08

1

The solution set is {xlx < 8orxzl}.

57.

60.

61.

Chapfer 2: Equations and Inequalities

2]

+4=5

[+t

a5 o Zi4ms
2 2

£ ne
2\i|4]szeﬂ
\\2

x+8=< 10

x <18

fx
2{—|4 =205
E ] (5)
x+8210
x=2

The solution scl is{xlx <l orx> 2} .

P
5

4—%2—9 or 4_3_,\:29
o3 Mss
5
q b ) -
e 2_2(_13) _2(_3" 5_2(5)
35773 375 )57
65 25
X7 — X € —
3 3

The soluticn set is {x

25 65
rSE——Oorxz—->-.
3 3}

pw+ﬁ—n>—u
Pw+ﬂzo

Observe that the absolute vahie of a munber is
always greater than or equal w Q. Thus, the
solution 1s the set of real numbers, or K.

py'q|7>7
|Bd—d>0

Since the nght side 15 0 whereas the el side s
positive or zero and always greater than or equal

to 0, the solution 1s the entire real number line.
Thus, the solution is all real numbers, or 7.

[4-25>0
4 Zx<( o 4 Zx=0
—2x«<—4 —2x=-4
4
x> — X< —
-2 -2
x=2 x<2

"&

The solution set is{xlx <2orx: 2; .
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62. |9—3m‘>ﬂ
Q-—3m<l) or 9-3m>0
D <3m 0>3m
9 3m 9 3m
3 3 31 3
Jam I>m

The solution set is { m‘ m<3orm> 3} .

63. |3p s|=2p 19|
3p-5— (2p+10) o 3p-5_2p+10

3p 5=—2p 10 r 5=10

Sp-5—-10 p—1s
Sp——
p—-—1

The sohution sct is {—], ]5} .

64. |6n+3|=|4n—13\
6n+3=—{4n—13) n+3=(4n-13)
Gn13= 45113 or Gp13=4n 13

1 +3-13 m+3—-13
10 —10 2n+-16
n-1 n——8

The solution set is {—8, l} .

65. |7-34—|3k-+19
7-3k ——(3k+19) or 7-3k -3k +19

T3k - 3k-19 7-3k _3k+19
7= 19 False 12 =06k
-2-k

The solution set is {-2}.

66. |5—2m| :|2m+l3|

5—2m——(2m+|3) or 5-2m—2m+13

5 2m= 2m 13 S=dm 113
§—-13 Falsc -8 —4dm
-2—m

The solution set 15 { 2} .

67.

68.

69.

ISM: Intermediate Algebra

|5t -10| - [10 -5
[s=10] = |-(5:10)

Since the 5¢ 10 and (5 10} are opposites, the

absolute value of each are equivalent. Therefore, the
solution is all real numbers or

‘4&—9|=|9—4d‘
‘4d—9|—|—(9—4d1
Since 4d —9 and — (9 - 4d) are opposites, the

absolute value of each are equivalent. Therefore, the
solution 15 all real numbers or ™

F_J
r 2k 5 r

oy — =7 ar —_—t=—=-3

3 6 L’l J i 6 2

2 2

22 Ty 6 ‘—’"+§] 6 ——3

3 06 2 _

A

6(3 Slg 243
376707277

dr+5=-3r+18 +5=-1
Tr+5=18 r=-2
7r=13
13
7

2r ‘
r.3

dr+5=3r-18

a0

The solulion sct s {—2% g} ]
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71

73.

74.

aF 1 |r 3
+=|=|=——=
4 Bl (2 &
3 1 » 3 ) 3 1 ‘v 3
—l-== = or == |- =
4 & 2 8 4 8 L?. b
3r 1Y Jfr 3 ¥ 1 5 3
| —+=[8| =—= —_—t ==
4 S_J 2 8 4 8 2 3
"3 1 ¥
or+1—4r -3 8 '—+—1_8(——+—
8 2
S / .
2r+1=-3 r+l=-4r+3
2r= 4 10r11=3
r——2 10r—2
1
r=—
5

The solition set 1s {—2, %} .

- |4=ts
J 15orh -15
The solution set is {—15, 15}_

<&
B y< g
The solution set is{yl 8<y 58} .

h+Q>2
glo< 2 or gl06>2
g < —8 g > —4

The solution sel 18 {g‘q{—s or g >—4}_

od 17]<-9

‘There 1s noe solution since the right side 1s
negatve whereas the left side is non-negative
and, therefore, never less than a nepative
number. The solution set 1s & .

75.

76.

77.

78.

79.

Chapfer 2: Equations and Inequalities

Jpw—7]<9

92w -T7 =9

G+ T =2w-T+7<0+7
—2<2w<16

-2 2w 16
—_—— s —

2 2 2

—l=w=<§

The sohition set is {wl—l <w< 8} .

|z—7|+5>38

z-7|>3

2z T7< 3 or 2z 7>3
2z<4 z=10
2 z=5

The solution scl 18 {:l Z<2 oT 2> 5} .

|52 -1]-9
a-1=-9 or -1=9
S ——8 5a —10
b -
4 —— a— 72

5

The solution set is '{—g, 2l .

|~ 415=13
|2x—4] -8
2x—4— &8 o 2x-4-8
2x=—+4 2x=12
x=-2 x=6

The solution set is {—2, 6} .

[5x12]>0
542x <0 or 5+2x>0
2x< -5 2x>-3
3 5
X< — > —
2 2

The solution scl 18 {x

5 5}
X<-——orx>——).
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Chapter 2: Equations and Inequalities ISM: Intermediate Algebra

80. |73 —[sh+1] 3(4){3['111 4){3(4)
3

7-3b=—(5h+15) or 7-3b=5b+15 .
12 <w+4 <12

7-3b_—5b-15 —8b_-8
2%h— -2 b1 1o <w<s
bh——11 The solution set is {w l6<w< 8} .
The sohition set is { 11, —l} ; _
Si—10| 5
BG. |——>=
BL. |4+3x|<9 6
D4 tirad St 10< E or S5t 10}2
-13<3x<s 6 3 6 3
13 5 _ \ oo )
B_,.3 6(51‘ 10} _gl o 3-10Y . g}
3 3 . O 3, 6 3,
) . 13 3 Sf_ _ _
The sohition set 1s Jx —=x= 11 . ¥-10<-10 5t-10>10
R 5t<0 50220
82. [24x 14149539 r<0 >4
x2_4x+4|>—l_0 The sohition set 15{t|f<00r r>4}_
Since the right side 1s negative whereas the left
o X x 2| 1 1
side 18 non-negalive and always greater than a 87. —=> =
negative number, the solution is the entire real 4 3 2
number hine. Thus, the solutien is the set of all Ix 2
teal numbers or R . >0
83. |3ﬂ + 8| —4=-10 since the absolute value of a mumber 15 always

greater than or cqual Lo #cro, the solution is the

|3'ﬂ : 8| =6 set of all real numbers or K.
Since the right side is negative and the left side
is non-negative, there is no solution since the ge. 1222 _qa
absolute value can never equal a negative ) 3
number. The solution set 15 & .
2x—4 2x 4
= 14 or —=14
B4. |[4-2x|-3=7 S 5
2x—4 o x4 _
[4—2x=10 5[ xs }_5(—14) 5[ i ]_5(14)
3
4 2x=-10 or 4 2x=10 5 4 0 5 4 %
2x—-14 2x—6 e e
2x ——66 2x 74
x=7 x=-3
x—-33 x—37

The solution set is {—3, 7} ) _ ) )

Lhe solution set 15 {—33, 37} )

w+4d
2

-¥

BS. +5<9

w+d

3
w+4

<4

—4< <4

116
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Chapfer 2: Equations and Inequalities

The solution set is{ 2, Z%ZII ]

89. |Px—8|=|-x+3
1 1
2x 8=—|=x13| o 2x B==x13
2 2
Z.x—S—fle?i g.}r—S—?i
2 2
3
—x—-8_— 3 —x-11
S s E[ix “Zap
2 302 v -
£ s 2
z ;x]_:(ﬁ) _2
si27) s 3
xr—2
00. ly+3——v—] —y+3—£y—] or ly+3—~ E}_]
3 3 3 3
1 2
I==3-1 —v+3=—=y+l
3 3
1
4== vi3i=1
3}’
r(‘l h
3(4)=3| —.v] y=-2
37
12—
The solution set 1s { 2, 12}.
5 20+3]
1. |2-3x-[4-Zx 92. <5
3 7
-2
e 5= u+3£5
2 3x:—‘4 "§x| or 2 3Ix=4 =x 7
/ ) .
o 5 21(5)<21) 23 | 015
2—3x= 4+€_r 3x=2 —x
) 4 1058 < —6u+9 <105
3x= 6| —x —x=2 _ _
3 —105-9=-6u+9-9=<105-9
¢ Y
_Ex:_ﬁ 3 _jx :_5(2) 114 < —6u =96
3 a3, 2 —114_ —6n_ 96
5 N B il e
[_i (_14}_[_1 (-6) x_3 -6 6 -6
WAL A, v p z 9zu> 16
x_; 16<u<19
The solution set is {u l6=u< ]9} .
Lhe sohmien set 15{ 7 7} .
117
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03.

04.

95,

|t —0.089| <0.004
0.004 <7 -0.08% <0.004

—0.004+0.089 <7 -0.089+0.089 < 0.004 + 0.089
0085 <1<(.093

The sohaton is (0_085: 0_093—| .

0.085 inches

0.093 inches

1 5 1

<= —
56 8 34

_ °
se] L)<s6 r—§]£56 i}
36 3=\ 56

—-1<56t-35<1
—T+35<36(—35+35< 1435

34 <36r <36

356t 36

36 56 56

E inches
28

i inches
14
Id—lﬁﬂls‘?.s

28<d 16028
281160 <d - 1601 160<28 1 160
132 <4 <188

The solution is [132, 188].

The submarine can move between 132 feet
and 188 feet below sea level, Inclusive.

118

97.

08.

99.

100.

ISM: Intermediate Algebra

The solution is [12} or [3.5, 4.5].
22

b. The spring will oscillate between 3.5 feet
and 4.5 feet, mclusive.

Ifa+0, and k=0,

a. |ax [ b|: & has 2 solutions.

b. |ax+ bl <k has an infinite number of
solutions.

c. |ax + 5| > & has an infinite number of
solutions.

a x=y

b. One example 1s x =-1 and y =—-2. Note that
|—1| < |—2|, but —1>-2.

a. |ax | b|:k,a =0

If k=< 0, there are no solutions.

h. |ax+b|:k,a =0
If k=0, there 1s one solution.
C. |ax+b|:k,a =0

If k== 0, there are two solutions.

a. |ax [ b| <
The solutionis m<x<nor
e e

m L3

-

. |ax+ bl >C
The solutionisx<morx>ror
]yt

m L
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101, |ax+B|<0
D<ax 1 60
which 15 the same as
ax | b=0

102, |ax+5

e k)
Gl U — W

> [) 18 not rue when |ax+b|—0

103. a. Set ux+h——¢ or ax+b—c and solve
cach equation for x.

b. axr+b=—¢ or ax+b=c¢
ax=—c—b ax=c-b
—c-h c—h
x— x—
& &
L —c—b c—bh
The solution 1s x = orx =
a a

104. a. Write the mequality as
—¢ < ax | b < ¢ and then solve for x.

b. —ccaxt+b<c
—w—bh<ux+tbh-b<c-b

——h<ux=<c—h

—c—b c b
a a

The solution 18

105. a. Write ax+b— —c or ax+ b6 — ¢ and solve
each inequality for x.

b. axthe-—- or ar+bsc
ar<—c—b ax>c b
-c—h c—bh
X< X
a a

. S —c— c—
The solution 18 x < Orx »—.

¢ 7]

1d6.

107.

108.

109.

Chapfer 2: Equations and Inequalities

a. Divide both sides by 4 and change the

direction of the inequalily.

b. —4Ppx-3<-12

—A3x 5 12
— =
—4 —4
|3x-5=3
Ix—5<-3 or 3x—-5>3
3x <2 Ix=>R
P X2 —
3 3

-

8]

Jr<3 ITX == Or
3 3

The solution set 15 { x

[N

i 2 & N
! o:,—u—,oo|_
Cm3MEe)

fea]-[a—
x—4——(4-x}) or x—-4-4-x
x—4——d+x 2x—4-4
0=0 2x=8
True x=4
Since the firg! gtatement e alwsve true all foal
EIERA Lo BIEOE LT LI LIL LY mi"ﬂ)’ﬂ LA b CREE w1

values work. The solutionsclis B .

|x—4| - —|x —4|
‘This occurs enly if |x—4| -0,
x 4=0

x—4

The solution set is {4} .

-

Ry defimuon |.x|: {,\:, x>0
—x,x=<0

Thus, |x|=x whenx: 0.

The solunen set 1s {xlx = 0} .
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110. |x+2|=x+2 114. |x]+x=8
.. x+2, x+220 Forx = |x|+x_8
By delinition, |x+2|—{ (x12), x12<0 iy
x+2, x> -2 2x=8
_\l—(x+2), x<—2 x—4

Thus, |x+2|:x+2 when x> -2, Forx =0 |x|+x—8

. - —x+x-8
The sohition set is {x|x > —2} ) xrx
0— 8 Falsc
1L [x11=22 1 The sohution set is {4} .
x+1-—(2x-1) or x+ 2x-1 5. x1 |—.x|:8
x+1l=-2x+1 I=x-1
Far x>0, x+| x|—8
3x+1-1 2_x 8
X+x=
3x-0 r; .
x—0 *-
Checlking both possible solutions, onlv x =2 . x—4
checks. The solution set is {2} . Vior x <0, x+| x[=8
x—x=8
112, Px+l|-x-3 0 — & Falsc
3x+1-x-3 or 3x+1-—(x-3) The sohtion set is {4} .
2x+1—-3 3x+1——x+43
=4 4 +1=1 116. J)-x-8
y=_2 dx=3 Tor x>0,‘x|—x:8
21 x—x=8§
Y=773 0=8 lialse
Neither possible solution checks. For x<0, [x]-x—8
Thus, there are no vahies for x that make the o
. . . —-x—x—8
cyuation lrue. The selution sctis ¢
—2x=R
113. |x—4|=—(x-4) x_-4
N | x—4, x-420 The sohition set is {-4}.
By the defimuon, |x 4{:%
(x 4, x 4=<0
; 117, x—[x|-8
{ x 4 x=4
—(x—4'), i For x>0, x—|x|—8
L ’ x—x=8
Thus, [x—4|= (x 4)forx<4.
_ S 0 =8 ['alse
The sohition set 15{x|x£4}_ For x<0, x_lxl_g
x—{—x}=8
x+x -8
2x=8

x—4 Conlradicls x <0
There are no values of x. so the solution setis & .

120
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118. a. Answers will vary.
b. All real numbers x and y.
¢. Onlywhenx

L
119. l+l+:fl] 1,121
3 4 5\3) 34 59
21,151
3429
1 5
:—+_
3 72
_ 124 35
324 72
24 5
:_+_
72 72
29
7

120. Substitute 1 for x and 3 for y.
4(x+3y) - Sxp — 4(1+3-3)-3(1)(3)
=4(119) 5(1)(3)
=4(10)-5{1)(3)
—40-15
_25

121. Let x be the time needed to swim across the lake.

Then 1.5 x1s the tine needed to make the
relurmn top.

Rale Time Distance

First Trnp 2 X 2x
Return Top | 1.6 | 1.5-x | 1.6(1.5—x)

The distances are the same.
2x—16(1.5 x)
2y —24-1.6x
36x=24
24 2
X — _—
36 3
The total distance across the lake 15
2x—2 (%J —i or 1.33 miles.

3 3

Chapfer 2: Equations and Inequalities

122. —7(x—3)+5(x+1)220

Fx121135x15220

X +26>20
IN+26-26220-26

—2x>-6

6

2 2

x<3

The solution set is {xlx < 3} _

Chapter 2 Review Exercises

1. 92°h° has degree eight since the sum of the
expenentsis 2+6— 8.

2. 2y has degree one since 2y can be written as 2 '
and the only exponentis 1.

3. —2lxyz" has degree seven since —21xyz” canhe

written as  21x'y'z’ and the sum of the

exponents is 1+14+3="7.

5. X1 2xp16xF 13=x"16x"12xp 13

—7x” +2xp—13

6. b 1b 9 cannot be simplified since there are
no like terms.

7. 2[ (x y)|3x} S5y 110
=2|—x+y+3x|-Sy+10
—2[2x+y]-5y+10
—dx+2y-5y+10
=4x 3y 110

8. 4(a+3)-6-2(a+1)
da+12—6-2a+2
da+6=2a+2
dg —2a-4
20= 4
a=-2
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g, 3(x+|)—3—4(x—5) 13. Ix-T-9x+8-6x

3x+3-3—4x-20 3x 7-3x1%
x4+ 0=4x_720 3x-3x-7-3x-3x+8
3x _4x—20 -3 _ _
This is a false statement which means there 15 no
3x dx=4x 4x 20 solution. or &
—x=-20
“lx 20 14. _5- {2 4(x 2) 9}}
-1 -1
x=20 2x-12=5-{2x-| 4x-8-9 |
) 2x 12=35 2x |4x 17
10. 34X 3 { | J
206 2x-12-5-{2x—4x+17}
T 5
6(3)+6, = |-6| = 2x—12-5-{-2x+17}
12 =5+ 2x—
18 43% _5 2x-12=5+2x-17
18 1813x=5 18 x 12=2x 12
PTe—17—%x—Ix—12—
3x——13 x—12-2x—2x—-12-2x
Iy 13 12=12
2 _ﬁ Since this is a true statement, the sohition set 1s
3 3 all real numbers, or R .
13
‘1‘7__
3 15. r= \}xz +3°
1 1, . ~JF 4
11. —(3r+4)=:(4r+1)
2 =9116
({ (3r|4)|_ [ (4r|1)} -25
=5

3(3 1 4): (4711}

9 +12—8 —Ri+2—8i by —dar

1. x=
t+12=2 2a
- 00
t+12-12-3-12 10+f{10)° ~4(8)( 3)
——10 2(8)
( ' " ’ —10+/100+ 96
12. 2[ﬁ—4}—3 . —
~_2' d b Tl ]6
x—8—3x+1 —10+4/196
x—B+R=3x+1+8 16
x—3x+9 _loi14
y—3x=3x-3x+9 4 16
—2x=9 - —
16
Ex_l |
-2 2 _Z
9
X———
2
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17. & ]r2 5 23, y—mx+h
h_Zatt rv g+
SRR v bonx1b b
~ 1 30)(1) vo(2)+ 85 y—h-m
2 L h y_b_ﬁ
:1(—32)(1)|0|85 x x
2 y b v b
=-16(1)+0+85 Y rerm=—2
— 16+0+85 24 2% 3v=s
_ 69 - xooy=
2x—2x—3y—-2r+5
18, Z:x;p:50;54:50254:3{):54: A Sy _ 245
n 35 5 i_ 2x 15
19.D—r-t -3 -3
_  ET
D et e 23+ 5 ory 2 5
_ri -3
r i
2—!()r£—2 25, R =R 1R, | R,
! d R, —R,—R,~R+RA+R—R R,
20. P21+ 2w RT—R|—R3—R-,
P 2=21 212w or Ry =Ry —R - &,
P=21=2w
P—_zl_ﬁ 26 s:3"f“’
2 2 A
¥ 1_0
! 2)!:worwzf f 2(5’]—2[30+b]
2. A=nrh 2S=3a+b
s 28 b=3%1bh b
A ar-
— 28—b—3a
Ty AV ')S_b "_,a
izzhﬂrh:i2 3 :?
& o 25—h 25—-b
1 —dorg———
22. A=—bh
2
o 27. K=2(dl
2[A}:2[lbh} (d117)
Y z K=2d+21
24— bh K—2d _2d-2d+2
24 _bh K—2d -2
b b K-2d 2
E:}‘1 or hzzd 2 2
b b D 2d K 2d
=lori=
2 2
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28. Letx be the original price. 31. Letx be the number of miles she drives.
¥—0.1x =630 3(24.99) - 3(19.99} +0.10x
0.9x =630 7497 =5997+0.10x
09x 630 1500 —0.10x
0.9 700?) 1500 0.10x
. - =
The erigimal price was $700. 010~ 0.10
150 =x
29. Let x be the munber of years for the population 'l'l_le cost would be the same if she drives 130
ko reach 5800. miles.

4750+ 3502 = 7200

32. Letx be the regular price.

330x — 2450 x—0.40x —20 — 136
xo 2850 0.60x—20=136
330 0.60x — 156
x=7 060x 156
Tt will take 7 years for the population to grow X0
from 4750 people (o 7200 people. 060 050
x =2a0
30. Letx be the amount of sales. The regular price was $260.
300 1 0.0H6x =708
0.06x =408
0.06x 408
006 0006
x — 6800
Celeste’s sales must be $6800 to earn 8708 in a
week.
124
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33. Let x = the amowunt mvested at 3.3%. LThen 3000 —x 15 the amount imvested at 4 0%

Account Principal Rale Time Interest
3.5% X 0.035 1 0.035x
4.0% 5000 x 0.04 1 0.04(5000 — x)

0.035x+0.04{5000—x) —187.15
0.035x+200 0.04x —187.15
0.005x 1200 =187.15

—0.005x — -12.85

—12.85
x—

—0.005
x— 2570
Thus, Mr. Qlden invested 32570 at 3.5% and 55000 — $2570 = $2430 at 4.0%

34. Let x = the amount of 20% solation.

Solution | Stremgth of Solution | No. of Gallons Amount
20%% 020 x 0.20x
60% 006 250 x U.GO(ZSU—x)

Mixture 0.30 250 0.30(250)

0.20x+0.60(250 - x} - 0.30{230)
020x 1150 0.60x=75
—0.40x +150 - 75

—0.40x — 75
5
-0.40
x—1875

Dale must combine 187.5 gallons of the 20% solition with 250 -187.5 —62.5 gallons of the 60% solution to
obtain the 30% solution.

35. Let ¢ be the amount of time needed.
Tvpe Rate | Time | Disiance
One Train 60 ¢ a0¢
Other Train 80 r 80t
The total distance 15 Y10 miles.
a0 | 30F =910
140 — 910
(o0 13 (1
140 2 2

In 6% hours, the trains are 910 miles apart.

125
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36. a. Letx be the speed of Shuttle 1. Then x + 300 15 the speed of Shuttle 2.

T'ype Rate | Time | Distance

Shuttle 1 x 3.5 5.8x

Shuttle 2 | x 1300 | 50 | 5.0{x+300)

The distances are the same.
5.5x=5.0(x1300)
5.8x — 5.0x+1500

QS5x—1500
x —@ — 3000
03

The speed of Shuttle 1 is 3000 mph.
b. The distance is 5.5(3000) —16,500 miles.

37. T.ctxbe the amount of $6.00 colfee needed. Then 40 — a1s the amount of $6.80 coflee needed.

Ttem Cost per Pound | Wo. of Pounds | Total Value
$6.00 ColTee $6.00 x 6.00x
56.80 Coffee $6.80 40-x 6.80{40—x)

Mixture $6.50 40 6.50(40)

6.00x +6.80 (40— x) = 6.50{40)

6.00x+272 -6.80x =260
—0.80x+272 — 260

—4).80x =-12
1
x— 2 5
—0.80
Mr. T'omlins needs vo combine 15 pounds of $6.00 coff :e with 40 — 15 = 23 pounds of $0.50 coffee to produce
the nuxture.
38. Letx = the original price of the telephone. 2. The distances are the ssme
c 0.20x = ’
x 0.20x=28.80 7_2x:2_4(4—x)
0.80x =28.80 1 9r 9624
280 EXEIATAA
~ 080 26x—9.6
The criginal price of the telephone was $36. x= 9.6 _

_TG_

39. T.etx be the time spent jogging. Then 4 —x is the Nicelle jogged for 1 hour.

lime spent walking.

) . h. The distance one-way 15 7.2(1) 7.2 miles.
Trip Raw | Time  Distance The total distance is twice this value or
Topging 72 x 7.2x 2(7.2) = 14.4 nules.

Walking | 24 | 4-x  24(4-x)
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40. Let x be the measure of the smallest angle. 'The
measure of the other two angles are x+ 25

and 2x-5.
x+{x+25)+ (220 -5) - 180
4x+20 - 180
4x =160
.r:%:il-(]

The measures of the angles are 407,

40+25=65° and 2(40)-5=80-5=75°.

41. T.elx be the Now rate of the smaller hose.

Amount
T Ratc | Ti
pe e (No. of Gallons)
Smaller r 3 3r
Larger 15¢ | 5 5(1.5r)

The total number of gallons of water 15 3130
gallons.

3 +5{1.57) =3150
3r+7.5r — 3150
10.5r =3150

_ 3150

F=——=300
10.5
The Hlow rate for the smaller hose is 300 gallons
per hour and the flow rate for the larger hose is

15 (300) =450 gallons per hour.

42. Let » = measure of one of the angles. Then the
other angle measure is Zx  30. The sum of the
measures of complementary angles is 90°.

x+(2x—30) - 90
3x—30-90
3xr=120
120
X=—
3

x=40
The measures of the angles are 40° and

2(40v)-30° - 50°.

Chapfer 2: Equations and Inequalities

43. Let x be the amount of 20%% solution.

) Strength No. of
Stlulion ol Ounces Amounit
Solulion
20% 0.20 x 0.20x
6% 0.08 10 0.06 (] 0)
Mixture 012 x| 10 O_IZ[JH-IO)

0.20x+006(10) —0.12{x +10}
020x+0.6 =0.12x+1.2

0.08x106=12
0.08x - 0.6
x— 05 -75
(.08

The clothier must combine 7.5 ounces of the
20% solution with 10 ounces of the ¢% solution
to obtain the 12% solution.

44, Let x be the amount invested at 10%. Then
12.000 — x 15 the amaounl invesied At 6%.

Accl | Principal Rale | Time Inlerest

10% x 010 1 0.10x

6% | 12000—x 006 | 1 | D06(12,000—x)

0.10x — 0_05(1 2.000 —x)
0.10x — 720 —0.06x

0.16x =720
2
X — H — 4500
01s

Thus, David invesied $4500 at 10% and
12,000 — 4500 =587500 at 6%.

45. Let x be the number of visits. The cost of the
(irst plan  cost of sceond plan mives the
equation
40+1{x) —25+4(x)

40+x —25+4x

15+4x —4x
15=3x
15

—=x urx=>5
3
Jeff needs to make more than 5 visits for the first
plan 1o be advantageous.
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46.

47.

48.

49.

50.

Let x be the speed of the faster train. Then x
1s the speed of the slower train.

Train Rate | Time Tistance
Faster X 3 3x
Slower | x—10 | 3 Hx—10)

3x+3(x-10) - 270
3x+3x—30 - 270
6x—30=270

6x —300

300

6
The speed of the faster tean 18 50 mph and the
speed of the slower train 1s 40 mph.

X — — 50

3z+9<15
3z<6
z=2
2
3-2w>—
—2w>—12
2w =12
—_ =
-2 -2
W

10

51.

53.

54.

55,

ISM: Intermediate Algebra

dxr+3>-15
4x > 18

-13
X>—

2(x-1)>3x+8
2x 2>3x18
2x—-10==3x
—10>x
—4(x-2)>6x+8-10x
—4x+82 4dx+8
828 atrue statement

The solutiom 15 all real numbers.

I
4[ A R W

2x+3x4x-2x+4
2x13=2x14

34

This 15 & contradiction, so the solution 1% £ 3.
-
b

Let x be the maximunm number of 40-pound
boxes. Since the maximum load is $60 pounds,
the total weight of Dob, Kathy, and the boxes
must be less than or equal to 560 pounds.
300+ 40x < 560

A0 < 260
260
re—
40
x=65

The maximum number of boxes that Bob and
Kathy can carry in the canoe is 6.
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56. Let x be the number of additional hours (beyond 6. 3<2x—-4<12
the (st hour) of the bike rental. 314<2%x 414<1214
14+7x <63 -
T<2x<16
Tx <415
49 7 2x 16
is— 272 2
x<7 % <x<§
‘The Wetters can rent the bike for 7 hours plus ”
the first hour for a total of 8 hours. (Z ]
2
57. Lelx be the mumber ol weeles (aller the first
week) needed o lose 27 pnundr-. 62. _12 c6-_3x<_7
5115x=227
o 12 6<6 3x 6< 2 6
15x>722
18« 3x<—=K
x> 22 18 3 8
15 e
2 37 37 3
x>14—m14 .67 8
3 6=x>=—
‘The number of weeks 1s about 14.67 plus the i
initial week for a total of 15.67 weeks. ®ex<t
3
58. Letx be the grade from the 5th exam The 3
inequality is (:,5]
3472 2
80 < 94 +73 +7_ +80+x<9U
319 ’ 63. —leyiZzll
80 <X L 90 : <9x 37 9
11
Zx+l|x
5(80) <5 1319;;]{5(90) 9(- |)<9[9l+ | 9{9)
' ) 9<5x|6511
400 <319+ x < 450
HD—-6<Sx+6-6<11-6
400 -319 <319+ x—-319 <« 450319 _
—15<3x<5
81<x <131
(We must use 100 here since it is not possible 1o 1 x> 3
score 131)) 5 5 5
Thus, Patnice needs 1o score &1 or higher on the S<x=l
5th exam to receive a B. (-3 l]

{x| 81sxg100}

50, 2<z 5<3
—2+5<z-5+5<3+5
<z<8

69

60. < p+11<16
8 1l<pi1l1l 11=16 11
SB<p=<]y

(5]

129
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66.

67.

3(—3)<3L4_32xJ<3(0)
24«4 2x<0
244 cAd-4-2x<0—4
2R <Dx<—4

2x+1<7 and Tx-3:11
Ix =06 Tx»14
x<3 x>=2
xr<3

e —
3

and
and

x>2
e —T—
2

x>2andx =<3 whichis 2 <<x =<3,
e — -

2 2
The solution set 15 {x [2<x< 3} ;

2x 1=5 o 3x-2<10
2x>06 or Ix=<12
x>3 or x<4
>3
3

x4

-41__.—!-

4
y=3orx<4
i ———

[+

which is the entire real mumber lne or B .

4x—5<11 and 3x-4>8
dx <16 and 3x=12
¥<d4 and x< 4
xr=4

d
< 4
mpf——

-4
y<dandx <4 whichisx<—4
Hﬂ

-4
{x‘}'5—4}

130

68.

69.

70.

71.

72.

73.

ISM: Intermediate Algebra

2
7 Be 5 o 3—g>]
3 9
T-2g<-1% or 3-g:>9
2g<-22 o -—g»06
g=z1l o g« 6
g<—6
1
g=>11

g<—-=0Gorg>1l
-+ 1l

{g‘gc—ﬁ or gzll}

Jr| =+
h—dorh——4
The solution ser is {—4 4}_

|x| <&
By aR
The solution set 1s {xl—S <X< 8} :

|x‘|29
Yx<-Sorx>9

The solution set 15 {xl.r <-Yorxz 9}.

|f+5\_13
I+5——13 or I+5-13
[ _—18 !1_3

The solulion set 15 {—18, S}_

lx—2|=5
r—2< 5 oo x 2=5
x<3 x=7

The solution set is {xlx < 3orx> 7}.
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74.

The soluuen sat is{ %
.| 2919]<7
T« 2g+9<7
—FT-9<2¢+9-9<7-9
16< 2¢g< 2
~
16 29 2
2 2 2
Ex>g>]

l<g<8

80.

The solution sct is {gl l<gx< 8} )

2x—3
x—3 1
S
2x—3:l "
5 5
2x-3-5
2x=8
x—4
The sohiion sct {8 {—], 4}.

76.

=2

x— -1

x—4
3

77. <b

6 x—4

3( 6)43(x;41<3(_6]
y

—18<x—4<«<1R8

—l4<x<22

The solution set 1s {x|—14 < X< 22} .

<6

13

79.

81.

Chapfer 2: Equations and Inequalities

78. |4a’— |\ - \ﬁd +9|

4d-1-—(6d+9) or 4d-1-6d+9
4d —1——6d -9 4d —10 - 6d
104 -1=-9 —10=2d
10d — -8 -5-d
a--2
5

The soluticn set is {—S,—%} .

-

Dx-3+4> 17
| |
‘23[—3“}‘—21

Since the nght side 1% negative and the lefl side
1s non-negative, the solution is the entire real
number line since the absolute value of a number
is always greater than a negative number. The
solution set 1s all real numbers, or E .

x 3=5

2x—325 or 2x—-3<-5
2x>8 or 2x=-2
x=4 or x=< 1

The solution set is (—oc,—l]u [4,00) )

I<2x-5=<11
315«<2x 5151115
8§<2x=16

B 2x 16
_<_$_

2 2 2

4<ox<8

The sohation is (4, 8 |

Copyright © 2019 by Pearson Education, Inc.
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83.

B4.

85.

4(45)54(3

24 <3-2x <20

27 -2x <17

=27 _ 2x 17
2 2 2

The solution 1s [—E,E} .
22

2p—5<7 or 9-3p<I15

2p =l  or 306
p<t an pr-2
-2<p<bh

The solution is L—Z, ﬁ) .

x-3=<4 or 2x—-5>7

X 313413 2x 315>715
x=7 2x>12
x>6

The solution 1s (—ec, :n)_

10<3(x 4)<18

10<3x 12<18

10112<3x 12112<181121
2<3x<30

2 3x 30

— ] — ] —

313

3
2
—<x<10
3

_ . 2
‘The solution 1s [? 10] )

132

ISM: Intermediate Algebra

Chapter 2 Practice Test

1.

3a’be? canbe
written as —3¢°b'¢”’ and the sum of the
exponents is 2+1+4="7.

27 4 - .
3a°bc” is degree seven since

2p-3q+2pg—6p(q-3)—4p
2p 3g12pg O6pg118p 4p
[2p+18p—4p)—3q+(2pq—6pg)
lop 3¢ 4pg

7q—{2[3—4(q+7):|+5q}—8
=P {2[3 4q 28]|5q}

~Tg— {(—75 4g)+sg} 8
=T7g—(—50-8g+57) -8

—7g—(-34—50)-8
—Tg+3g+50-8
=10g 1 42

7(d +2)=3(2d -4)
Td +14 —6d —12
7d +14—6d =6d —12—6d
d+14=-12
d+14-14=-12-14
d= 26

4
9

¥ l
2 3

3(,[_ _]

123
3Ir+12 16
Ir+12-12=16-12

Ir=4

r 4

5

3

F=

(Y I Sy
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6. —2(x+3)=4{3[x—(3x+7)|+2} 10, =22
~2x—6=4{3| x—3x—7|+2} 2(6-):2[5:—5,*))
2¢ 6=4f3] 2x 7]12} , q;
=013

—2x—6—4{-6x—21+2} de—d —d—a—Sb

—21‘—6-4{—63{—]9} 2c a= 3b
2% 6-24x-76 Ze—a 5
2x—6+24x =—24x — 76+ 24x =5 -5
2x—6—-76 2e—a oy a2
22x—6+6——T6+6 3 3
22x ——70 1
oy 70 11. A:Eh(bl 15,)
>
> ) 2325 2(A)=2Eh(b, +b2)J
“ 24=h(b +b,)
7. Tx—6(2x—4)=3-(5x—6) 2A— hby + hb,
Tx—12x+24=3-5x+6 24— hb — hb —hb +hb,
—5x+24 - —5x+9 24 hb =hb,
5x124155=-5x1915% 24—hty _ hb,
24 -9 2 A
This is a false statement which means there 1s no 24 hb 24 hb
solution. & T h b, orb, = h

1

8 —%(4;\:—6_) _ 3(% —ﬁx) 42 12. Let x be the cost of the clubs before tax, then

0.07x 1s the tax.

I +I=1-2x+72 x+007x=6066875

2x13= 2x13 1.07x =668.75
203128 20031 2x v 668.75
-3 1.07
xr—625

This 18 always lrue which means the solution 1s

any real number or R The cost of the chibs before tax is $625.

13. Let x = the number of visits Jav can make.

9. 5, -a0="") 240 1 2x = 400
1-r 2x =160
"1 ¥ \ =80
31— —] 3|1 L 3(@} 1 e wicd i
L 3 - 7| Tz Bill can visit the health club 80 times.
q _ TS _ ) _ KL y
L
-1 -1 2
3 3 3
¥ 23 13
2792 3
133
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14. Letx = the number of hours in which the will be
147 nules aparl.

Person

Raie

Time

Distance

Telfrey

15

X

15x

Ruoberic

20

X

20x

ISM: Intermediate Algebra

16. T.ctx be the amount invesled 4l 8%. Then
12 0040 — x 15 the amount invested at 7%.

The total distance is the sum of the distances
they traveled.
15x +20x —147
35x=147
147
r—
35
x=42
In 4.2 hours, the cyclists will be 147 miles apart.

15. Let x be the amount of 12% solution.

. Strength No.of  Amount of
Solulion af .
- . Lilers Rall
Solution
12%% 012 x 012
25% 0.25 10 025 (_] 0)
20% 020 ' x+10 ' 0.20{x+10}

0.12x+0.25(10) = 0.20(x +10)

0.12x12.50=020x1 2.00
0.12x+0350-020x
0.50=0.08x
0.50
—_—
0.08
625 _x

Combine 6.25 lilers of the 12%4 solulion with 10
liters of the 25% solution to obtain the mixture.

Account | Principal | Rate Intcrest
8% x 0.08 0.08x
7% | 12,000—x | 0.07 0.07(12,000-x)

The wtal interest 15 $910.
0.08x+0.07(12,000 x}—910
0N8x 1 840 0.07x=910
0.01x+ 840 -910
0.0lx =70
70
X =—
0.01
x=T000
Thus, $7000 was invested at 8% and the
remaining amount ot 12,000 — 7000 = 35000
was investad at 7o.

17. 3(2g+4)<5(q—1)+7
Og112<5¢ 517
6g+12<5g+2
g+12<2

g<-10

18. = 12
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19 x—3<4 and 2x+1>10
Xx—3+3<4+3 Za+l-1>10-1
<7 2x>9
X>—
2
/9 -
The solutionis | =, 7 .
7 |
kS
-5
20. 722470 g
3
. (D3
3(7)s3'k2” D]«:3(9)

21 = 20—-5<27
2145<2u—5+5< 2745
20<2u <32
13<u<16
The solution 1s .ﬁ 3 ]ﬁ)_

21. |2b+5\—9
26+5= 9 or 2b15=9
2= 14 2b=4
b=-7 h=2

The solution set 1s { 7. 2}.

2. px Y= 10’
(1 k 1
Zx—3=—|=x-10| or 2x-3==x-10
2 >
1 3
2x 3=——x110 —x 3= 10
2 2
Ex—f&—lﬂ ix——j’
2 2
2513 2 2x]-2( 7)
2 3.2 3
2 2JEW—E(B) ;w:——E
si27) 5 3

26
X——

h
14 26

The solution set 1s {—?,—} )

5

135

23.

24,

25.

1.

3

Chapfer 2: Equations and Inequalities

[4z+12|-0
4z+12 -0
4z =-12
z--3
The solution set is {—3}_

|2x—3|+6>|1
2x 3>5

2x—3< 5 o 2x-3>5
Zx < 2 2x>8
x<—1 x=4

The soluticn set is {x x<—lorxs> 4} ]

2x 3
.S

A
[SS R ]
1
|
L]

A

\
=

y e
u

-
|
I )=
-

A A

b= -
[
-
[P
Ml'-..h

e~
A
jra]
—
[
=
|
A1

L3l
2

2]

The solution set is {x

Chapter 2 Cumulative Review Test

a. AWB-{1,235 79111313

b. 4nB={3,5 7 1L 13}

a. commutative property of addition
b. associalive property of mulupheation

c. distributive property

2+ 6) (2 2

— &+ (6 +(8-2)°
=4 +(-6)" +(6)*
=—64136:36
=—6411

=63
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Chapter 2: Equations and Inequalities ISM: Intermediate Algebra

4. Substutute 1foraand 2forh 5.704x10°  S704 . o
@5 1t 3b " Tosaor 1o
=( P22y 3(2) <5458 x10°
- (1) (_8) " (__l) (4) - {—2) The land arezj (S:tt'?jaska 1s about 545.8 times
= 81{4) (6 larger than that of Rhode Island.
——8+(-4)+6

9. 3(y+7)-2(—2y-8)

= 1216
) 3y-21—-4y-16
- y—21--16
L _8373:0 8 73:0 y-3
|-3] —[5 (12:4) |-s|-[5 3] 10. 1.2(x—3)—2.4x - 4.98
 8-%27-3+9 12x 36=24x 498
|-5]-22 12x - 24x-138
_8-3-3:9 -12x=-138
- 5-4 138
8-9+9 T2
C5-4 x=115
81
-4 11. 2m 1 = im
7 3 6 9
= -~ ‘) ”
1 13[ﬁ_lJ:13[im]
_7 36 9
12m 3=8m
32
, -2 1 dm-3-0
6. (5x4y3) — . ] "
5aty” y 4m -3
1’ e
- g2 A1 32 4
_ 1 12. A conditional equation 1s true only under
25x% 3/ speeific conditions. An identily 1s true for an
infinite number of valies of the variable. A
Y Y contradiction is never true. Answers mav vary.
_ dmn™ | | 4w One possible answer is:
: IL m ot |l pr A 3x+4—13 18 a conditional lincar cguation.
' T 3(x+7)=2{x+10)+x+] is an identity.
= [L; J 3x+4 - 3x+8 15 a contradiction.
4]
42m5-2
- 152
16m'°
nlz
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I 12 _ 40 16. pr-1/-8

2a 3h—1=-8 or 3h-1=%8
' F_q)2 3h=-7 Th=9
(B 7
2(3) k——; h=3
—(-8} 1464136 —(-8) 1 y100 7.1
= = - Solution 1s < —, 3.
6 | 37
_8+10 18,
6 6 17. px 4-6>18
4. y-y —m(x—x) |2x—4|224
m(x—x) 2x—4<-24 or 2x—4>24
Y h_ L 2x <20 2228
™ " s< 10 x=14
Y W ., T o
m R The solution set is {xlx <—10orx 214}.
y_'v'+x,—x . .
m 18. Let x be the original price.
o y yl tx or x— ¥ yl | mxl I—U.4UI _21
Soom ! m 0.60x =21
21
_ Y=
15. a. 4<X 22 0.60
3 xr=35
. Sx . oraimal Ree wis
3(_4) < B[N.x 2] - 3(2) The onginal price was $35.

o 19. Let x be the speed of the car traveling south.
“12<5x-2<6 ‘Then x + 20 1s the speed of the car traveling
“12+42<3x-242<6+2 norith.

1I0<5x<8

sy 2 Car Rale Time Distance

34y =3| = 32

( ')< [ 3 _]< ( ) South X 3 3x
~12<53-2<6 North | x 120 3 3(:\‘.+20)
—1242<3x-242<6+2

10<5x<8 The total distance is 300 miles.
-10 5z 38 3x+3(x+20) - 300
_<_{T ’

3553 3x+3x+60 — 300
_2.«:x¢§ 6x 1 60 =300
—— e 6x — 240

-3 240

y—=
6
b. Ix Zexa—r x—40 . _
l The speed of the car traveling south is 44 mph
and the speed of the car traveling north is
- 40+ 20 =60 mph.
C. ‘ —2,—]
)
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20. Letx = the munber of pounds of cashews. Then
40 — x 1% the number of peunds of peanuls.

Cost | Pounds Cost
cashews | 6.50 x 6.5
peanuts | 2.30 40-x 2.50(40 - x)
mixture | 4.00 40 4.00(40)

6.50x 1 2.50{40 x)=4.00(40)
6.50x+100 -2 50x = 160
4.00x 1100 =160
4.00x — 60

x-15
Molly should combine 15 pounds of cashews
with 40 Ibs — 15 Jbs = 25 Ibs of peanuts.
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