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2.1 The Addition and Multiplication Properties of Equality 31
1 1
2.1 WARM-UPS 5, y-5=5
1. An equationis a sentence that expresses the 1 1 1 1
equality of two algebraic expressions. vy—3 + 97 9 + B)
2. The_solution seis the set of all solutions to y=1
an equation. o The solution set i§1} .
3. A number _satisfiean equation if the 1 1
equation is true when the variable is replaced 6. ¥=373
by the number. 1 1 1 1
4. Equations that have the same solution set ¥=3 T 1" 9 T 4
are_equivalent 3
5. A linearequation in one variable has the Y¥=3
formaz = b, witha # 0. The solutiorset |%%} .
6. According the to the addition property of 1
equality adding the same number to both sides 7. w-g=g3
of an equation does not change the solution set. 1 1 1 1
7. True, becausé) — 5 =5 is correct. w3 + 373 + 3
8. True, becausg satisfies both equations. 9
9. False, you should multiply b% w=3
10. True, because dividing by and The solutiorset |%%}
multiplying by% are the same. 8 1 1
11. True, because the solution set to both ' Y7373
equations i0}. w_l 1 1+1
12. True, because subtracting from each side 33 2 3
yieldst = 7. w2
13. False, becaus®4) -3 =4—1 isnot 6
correct. The solutiorset |% 6} .
9. z+3=-6
r+3—-3=-6-3
2.1 EXERCISES v = -9
1. r—6=-5 The solutiorset i§—9} .
r—64+6=-5+6 10. r+4=-3
r=1 r+4—4=-3—-4
The solution set i§1} x=-T
2. r—T7=-2 The solutiorset if—7} .
r—T4+7T=-247 11. 1242=-7
r=5 1242—-12=—-7-12
The solution set i$5} r=—19
3. —Btz=-4 The solutiorset i—19} .
-13+x+13=-4+13 12. 194+ 2 =—-11
=19 19+z—19=-11-19
The solutiorset ig9} . r = —30
4. —8+ta=-12 The solutiorset ig—30} .
—8+x+8=-12+438
r=—4

The solutiorset i§—4} .
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32 Chapter 2 Linear Equations and Inequalities in One Variable

1 3
13. t+ 5271
1 1 3 1
3737173
1
=3
The solutiorset |%%} .
1
14. t+ 3= 1
11,1
tt3-37 3
2
;5
The solutlorselt |5{§} . 1
11 1
" 1919 19
m =
The solutiorset g0} .
1 1
1 1 1 1
37737273
1
"T6
The solutiorset |%%} .
17. a+0.05=56
a+0.00—-0.05=6—-0.05
a = 5.95
The solutiorset ig5.95} .
18. b+4=-0.7
b+4—4=-07—-4
b=—-4.7
The solutiorset ig—4.7} .
19. 2=x+7
2—T=x+4+7-17
—5==z
The solutiorset i§—5} .
20. 3=x+5
3—5b=x+5-95
—2==z
The solutiorset i§—2} .
21. —13=y—9

—134+9=y—9+9
4=y

The solutiorset if—4} .

22. —14 =2—-12
—14+12=2—-12+12
—2=z
The solutiorset if—2} .
23. 05=-25+=x
0.54+25=-25+x+25
3=z
The solutiorset i3} .
24. 06=-12+4+=zx
06+12=-12+2x+1.2
18==x
The solutiorset ig1.8} .
1
25. - = ——
g~ 81"
L S G
8T8 87Ty
1_
4 =T
The solutiorset |%%}
1 1
26. —=—=+h
6 6 +
Lol 1,1
6 6 6 6
1
Z—h
i}
The solutiorset is 5 ¢ .
3
xT
27. —=—4
2
X
2.2 =2.(—4
> =2-(—4)
T =-8
The solutiorset i§—8} .
xT
28. —=—6
3
xT
3.2 =3-(—6
5 =3 (=6)
r=—18
The solutiorset i§—18} .
)
29. 0.03 ==
60
Yy
60-0.03=60- =
60
1.8=y

The solutiorset i§1.8} .
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Yy
30. 0.05 = =
80
Yy
80-0.05 =80 - =
80
4=y
The solutiorset i4} .
a 1
31. — ==
2 3
a 1
2.2 =9.2
2 3
2
a= —
s 2
The solutlor;set f{g} .
32. — =
2 5
9.0 _o 1
2 5
xr = g
5
The solutiorset |%%} .
1 c
33. =
6 3
1 c
3.2 =3.-=
6 3
1_
5 = c
The solutiorset |%%} .
1 d
1 d
3- 7= 3- 3
1
Z—=d
4
The solutiorset |%%} .
35. -3z =15
—3x B E
-3 -3
Tr=—
The solutiorset i§—5} .
36. —5x = —20
—5r  —20
-5 =5
r=4

The solutiorset if4} .

37. 20 = 4y

20 _ 4y
4 4
5=
The solutiorset ig5} .
38. 18 = —3a
18  —3a
-3 -3
—6=a

The solutiorset i§—6} .
39. 2w =125

w25
2 2
w=1.25
The solutiorset i§1.25} .
40. —2x = —5.6
—2x B —5.6
-2 =2
r =228
The solutiorset ig2.8} .
41. 5 =20z
5 _ 20w
20 20
1_
4 =T
The solutiorset |%%} .
42. -3 =27d
-3 _ 21
27 27
1
—— =d
9
The solutiorset i%—%} .
3
43. ==
5 1
1 1 3
5755
.r f— i
20 ;
The solutiorset |%%} .
2
44, 3z =-=
T3
1 1 2
. 3rxr==.(=-Z2
39773 ( 3>
.r f— _g
9

The solutionset i%—%} .
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34 Chapter 2 Linear Equations and Inequalities in One Variable

45, gx = -3
2 3 2
. e =2.(=3
3 27=3 (3
r= -2
The solutiorset i§—2} .
2
3 2 3
23" =3
r=—12
The solutiorset i —12} .
3y
47. = —=
90 1
4 4 3y
—.90==-.2
3 3 4
120=y
The solutiorset i§120} .
48. 14 = E
8
8 8 Ty
Z 14 =-.2
7 7 8
16 =y
The solutiorset i§16} .
3 1
49, ——w = ——
57773
(3, 221
3\ 5 ) 3\ 3
w2
5_ 9
The solutiorset |§§} .3
50. ——t=——
2 5)
205\ _2(_3
50 2/ 5\ 5
_6
g 25
The solutionset |%%} .
51, 2_ A
3 3
32\ _ _3( 4=
4\3) 4 3
1 J—
2 =T
The solutionset i%—%} .

1 6p
52. ﬂ — _7
T(1\ _ 7( 6p
)i
1 J—
—5 =P
The solutionset i%—l%} .
53. —r =38
—1(=z) = -1(8)
r=—8
The solutiorset i§—8} .
54. —r=4
—1(=z) = -1(4)
r=—4
The solutiorset i§—4} .
1
ST
1
V=3
1

56. Y=

7
Y73
The solutiorset |%%} .
57. 34=—z2
—1(34) = =1(—=2)
—34=z
The solutiorset i§—3.4} .
58 4.9 =—t
—1(4.9) = —1(—t)
—-49=t
The solutiorset i§—4.9} .
59. —k=-99
—1(—k) = —1(—99)
k=99
The solutiorset i99} .
60. —-m = —17
—1(—=m) = =1(-17)
m =17

The solutiorset 17} .
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61. dr=3x -7
dr —3x =3z —7— 3z
r=-7
The solutiorset if—7} .
62. 3z =2x+9
3r —2x =2x4+9 -2z
r=9
The solutiorset ig9} .
63. 9 —6y = —5y
9 — 6y + 6y = —5y + 6y
9=y
The solutiorset ig9} .
64. 12 — 18w = —17w
12 — 18w+ 18w = —1Tw + 18w
12=w
The solutiorset i§12} .
65. —6xr=8—"Tx
—6brx+Tx=8—-Tx+Tx
r =238
The solutiorset g8} .
66. —3xr=—-6—4x
—3x+4r=—-6—4r+ 4z
r=—6
The solutiorset if—6} .
1 1
67. 50 =5— 50
ISR U B
2¢ T 3¢ 2¢7 3
c=5
The solutiorset ig5} .
68. —lh =13 - §h
N 53
—ghtSh=13=Ch+h
h=13
The solutiorset ig13} .
69. 12 =2+ 17
12-17T=x+17—-17
5=z
The solutiorset i§—5} .
70. —-3=x+6
—3—6=2+6-6
9=z

The solutiorset i§—9} .

3
71. —y = —06
43/
4 3 4
3 1Y =300
y=—8
The solutiorset if—8} .
5
72. §z =-10
9 5 9
S Zz=2(-10
5 97~ 5710
z = —18
The solutiorset i§—18} .
73. —324+zx=-1.2
-324+xz+32=-12+32
r=2
The solutiorset ig2} .
74. t—3.8=-29
t—384+3.8=-29+38
t=20.9
The solutiorset i§0.9} .
1
75. 20 = —
“73
Lo, 11
9“7
1
a= -
0 1
The solutionset '%6% .
1 1 1
T3t =gy
_ 1
YT
The solutionset i%—%} .
7. —9m=3
—9m _ 3
-9 -9
B 1
m=Ty
The solutiorset i%—%} .
78. —4h = -2
—4h -2
-4 -4
1
h==

The solutionset zl%%} .
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79. —-b=-44
—1(=b) = —1(—44)
b=44
The solutiorset i§44} .
80. —r =255
—1(—r) = —1(55)
r = —55
The solutiorset i§—55} .
81. gl’ = 1
3 2
32 _3.1
2373279
L3
4
The solutiorset |%%} .
3 1
82. -r ==
4 3
4 3 4 1
— e - = — - —
3 4 3 3
4
xr= -
7 4
The solutiorset |%§} .
83. —5r =76z
—5x +6x =7—6x+ 62
=7
The solutiorset i7}.
1
1
—§+3y—3y:4y—3y
1 J—
21_ Y
The solutlor:et |%—§} .
a
85. — =-10
7
7 ba 7
— . = (=1
5 7 5( 0)
a=-—14
The solutiorset i§—14} .
Tr
86. — =14
12
12 7r 12
= =Z(-14
7 12 7 ( )
r=—24

The solutiorset i§—24} .

1 1 3
87. = —— —
2= 73T 3
IR
v 2’0— 21) 8 2’0
3
V==
8
The solutionset |%%} .
1 7T 4
88. — — = =
38—|—9 38
1 7 4

|
w
+
|
|
w
I
|
w
|
|
w

w
Ne)
Wl
w
Wl

9
. (7
The solutionset |%§} .
89. @) The41.8 births pet000 females in
2006 is% of the birth rate in991. I is the

rate in1991 , we can write the following
equation.

2
3 3 92
2(418)=2.2
p418) =53
62.7 = 2

In 1991 the birth rate was abo62.7  births per
1000 females.

b) From the graph it appears thatiio0  the
rate was about0 births p&p00 females.

90. The 205 world grain supplg,.1 trillion
metric tons, will bé4 of the world grain
demand? :

o
—_
Il

S8

IS8

§(2.1) -

2.8 =
The 205 world grain demand will [2e8 .
trillion metric tons.

91. The number of advancerd)18 ,w%s of
the number traded,:

SPNJUY NG I
> w

2
1918 = ¢
3
3 3 2
2(1918) = 2. =2
2(98) 5 3t
2877 =1

S02877 stocks were traded on that day.
92. The number of births to unmarried women,

1,707,600, was% of all birthsg :
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1,707,600 = %a
5 5 2
21 =2.Z
5 (L707,600) = 2 - ~a
4,269,000 = a

There weret 269 000 births 12009.

93. If zis the number of students at the college
and 40% of them are male, thed0x is the
number of males. But we also know that the
number of males is 1200.

0.40z = 1200
0.40z 1200
0.40  0.40

z = 3000

There are 3000 students at the college.

94. If xis the annual revenue for the credit
card company and 70% of the revenue comes
from interest and penalties, thern0x is the
amount from interest and penalties. But we also
know that the amount from interest and
penalties was $210 million.

0.70z = 210
0.70z 210
0.70  0.70

z = 300

The annual revenue for the credit card
company was $300 million.

2.2 WARM-UPS

1. To solve—x = 8 we use thaultiplication
property of equality.

2. To solvexr + 5 =9 we use theddition
property of equality.

3. Tosolve3x — 7 =11 we apply thaddition
property of equality and then the multiplication
property of equality.

4. True, becausé(3) —3 = 3(3) is correct.
5. True, because subtractifig from each side

of 2z + 7 = 8 yields2z = 1.

6. True, because addifig to each side of
3r — 5 = 8x + 7yields3z = 8x + 12, and
subtracting8z from each side yields

—5x = 12.

7. False, because that puts the variables and
the numbers on the same side.

8. True, because multiplying each side of
—n =9 by —1 yieldsn = —9.

9. True, because multiplying each side of
—y = —T7hy—1 yieldsy = 7.

10. True, becaus®&(0) = 5(0).

11. False, you should add to each side, and

then divide each side 3y .

2.2 EXERCISES

1. 5a—10=0
5a —104+10=0+410
5a = 10
S5a 10
5 5
a=2
The solutiorset ig2}.
2. 8y+24=0
Sy+24—-24=0-—-24
8y = —24
8y —24
8 8
y=-—3
The solutiorset ig—3}.
3. —3y—6=0
—3y—6+6=0+6
-3y =206
-3y 6
—3 -3
y=—2
The solutiorset i —2}.
4, —Jw-54=0
—9w — 54+ 54 =0+ 54
—9w = 54
—9w 54
9 9
w=—06

The solutiorset i§—6}.
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5. 3r—2=0
3r—24+2=042

3r =2

3 2

3 3

2

T3

The solutionset i% %}

6. Sy+1=0
Sy+1—-1=0-1
oy = —1
oy  —1
5 5

1

v="3

The solutionset i% — % }

1
7. §w—3:()

1
Fw—3+3=0+3
1
5’(1):3

1

w=06
The solutiorset i§6}.

3
8. —t+6=0
3 +
3
—-t+6—-6=0—-6
3 +
3
2t=—6
8

t= 5(—6)

t=-16
The solutiorset i§—16}.

2

2
—5e+8-8=0-8

oo | W oo

8
3

The solutiorset ig12}.

10. —zz—0=

—?Z =5
—7(—%z>::—7®)
z = —3b
The solutiorset i§—35} .
1
11. —-m+ 5= 0
11 1
mty =073
1
—m=—
1
—1(—m) = —1(—5
1
m=y
The solutiorset |%%}
3
12. i 0
-y— -+ 5 _ 0+ 3
4 4 4
3
—y=7
3
=)
3
Y=
The solutiorset i%—%} .
1
13. 3p + 5=
1 1 1
Wty 57073
1
3p— —5
1 1 1
5‘&”—5(—§>
1
P="5

The solutionset i%—%} .



14. 91,2—%—0 1
92—1-{-1 —(14'1
92—% 1
~(92) = 51
1
“7 36
The solutionset |%%} .
15. 6r — 8 =4x
6r—8+8=4x+8
6r =4x+8
6xr —4xr = 4x + 8 — 4x
20 =8
2 8
2 2
r=4
The solutiorset ig4}.
16. 9y + 14 = 2y
9y =2y — 14
Ty =—14
Ty  —14
7T
y=—2
The solutiorset i —2}.
17. 4z =5—2z
4z +22=5—2z24 2z
6z =
6z 5
6 6
5
y = =
65
The solutionset |%€}.
18. dt=t—-3
gt—t=t—-—3—1t
2t = —3
2t -3
2 2
3
t=—=
2
The solutionset i%—%}.

Solving General Linear Equations

19. 4da—-9=7
4a —9+9=7+9
4a = 16
da 16
4 4
a=14
The solutiorset ig4}.
20. Tr+5 =47
Tr+5—-—5=47-5
Tr =42
o 42
7T
r==06
The solutiorset i6}.
21. 9=—-6-3b
9+6=—-6—-3b+6
15 = —3b
15  —3b
-3 -3
—-5=50
The solutiorset i§—5}.
22 13=3-10s
13-3=3-10s—-3
10 = —10s
10 —10s
—10  —10
—1=s
The solutiorset i§—1}.
23. %w —-4=13
%w —4+4=13+14
%w =17
1
2 Sw=2(17)
w =34
The solutiorset ig34}.
24, %q +13=-5

1
§q+13—13:—5—13
1

—qg= —18
54

5. 10— 3(-18)
397
q=—54

The solutiorset i —54}.

39



40 Chapter 2 Linear Equations and Inequalities in One Variable

1 1
25. 6 —-=-d=-=d
3 3
1 1 1 1
6—§d+§d_§d+§d
2
6=-d
3
3 3 2
3 0=35 34
9=d
The solutiorset ig9}.
1 1
26. ——a=-
6 9 2a 4a

9= %a
4 43
377 3°1"
12=a
The solutiorset ig12}.
27. 2w—-04=2
2w—04+04=2+04
2w=24
2w 2.4
2 2
w=1.2
The solutiorset ig1.2}.
28. 10h—1.3=6
10h —1.34+13=6+1.3
10h = 7.3
10h 7.3
10 10
h =0.73
The solutiorset i§0.73}.
29. r=33-0.1z
z+0.1x =3.3—-0.1x 4+ 0.1z
1.1z =3.3
Llx 3.3
11 11
z=3
The solutiorset ig3}.
30. y=24-—02y
y—+0.2y =24—0.2y+ 0.2y
1.2y = 2.4
12y 24
12 12
y=2

The solutiorset ig2}.

31. 3t —3=x+5

3r=x+4+8
20 =8
2z 8
2 2
r=4

The solutiorset ig4}.
32. 9y —1=6y+5

9y = 6y + 6
3y==6
3y 6
3 3
y=2

The solutiorset i§2}.
33. 4—7Td=13—-4d

~7d =9 - 4d
—3d=9
—3d 9
-3 -3
d=—

The solutiorset i —3}.
3. y—-9=12-6y

y =21 — 6y
Ty =21
Ty 21
Fd
y=3

The solutiorset ig3}.
1 1
35. c+-=3c— =

2 2
c+1=3c
1=2c
1726
2 2
17
2—0
The solutionset |%%}
1 1
ac*%—w
4
3
.
YT
1 1 3
3 =35
w—%
8



The solutionset |%%}
2 1
37. —a—b5=-a+5

3 3
2 1
ga:§a+10
1 10
- =
3
1
3~§a:3-10
a =30
The solutiorset ig30}.
1 1
. —t—3=~t—
38 5 3 1 9
1t*1t 6
2" 4
1t* 6
it=
1
4-—t=4(—
1t =4(-=6)
t=-24

The solutiorset i§—24}.
39. 5(a—1)+3=28

5a —5+3 =28
ba —2 =28
5a = 30

a=06

The solutiorset i6}.
40. 2w+4)—-1=1

2w+8—-1=1
2w+T7=1
2w = —6

w= -3

The solutiorset ig—3}.
4. 2-3(g—1)=10—(¢g+1)
2-3¢+3=10—¢—1

—3¢+5=9—¢
—2q=14
q=—2
The solutiorset i —2}.
2.  —20y—6)=37T—y)—5

—2y+12=21-3y—5
—2y+12 =16 — 3y
—2y=4-3y
y=4
The solutiorset i4}.

Solving General Linear Equations

43. 2(r—1)+ 3z =6x—20
22 — 2+ 3z = 6z — 20
o — 2 =6z — 20
5T + 18 = 6z
18==x
The solutiorset ig18}.
44. 3—(r—=1)=2(r+1)—r
3—r+1=2r+2—r

4—r=r+2
2=2r
1=r

The solutiorset ig1}.

1 1
45, 2y—§ =4 vy +y

2y—1=4y—1+y

2y —1=5y—1
2y = 5y
—3y=0
y=20

The solutiorset i0}.
1 2
46. —(4m—6):§(6m—9)+3

2
2m—3=4m -6+ 3
2m—3=4m — 3

2m = 4m
—2m =20
m=20

The solutiorset i0}.
47. Multiply each side byt /2 :

2r =

€Tr =

=W

The solutiorset |%%}
48. Multiply each side byt /3 :
6

3$:ﬁ

2

1

The solutiorset |%%}

49, ot = —2 44t
t=-2

The solutiorset i —2}.

50. 8y =6+"7y
y=20

The solutiorset i6}.

X

41



42 Chapter 2 Linear Equations and Inequalities in One Variable

51. 3z —7=0

The solutiorset i
52. S5c+4=0

Aol 1wl ~1

g}

br = —4
or  —4
5 5
4
The solutiorset |%—5}.
53. —r+6=>5
—r=-1
—1(—z) = -1(-1)
=1
The solutiorset ig1}.
54, —x—2=9
—x—242=9+2
—r =11
—1(—z) = —1(11)
rz=—11
The solutiorset i§—11}.
55. —9—a=-3
-9—-a+9=-3+9
—a=26
—1(—a) = —1(6)
a=—6
The solutiorset i—6}.
56. 4—r=206
4—r—4=6-4
—r =2
—1(=r) =-1(2)
r=-2

The solutiorset i —2}.
57. 2q+5=q—7
29 =q—12
q=—12
The solutiorset i§—12}.
58. 32—6=22-7
3z=2z-1
z=—1
The solutiorset i —1}.

50. —3x+1=5—-2z
Br+1-1=5-2zx—-1
—3r=4-2zx
—x =4
r=-—4
The solutiorset i —4}.
60. 5—2xr=6—=x
—1—-2x=—=x
—1—-2x+2x=—x+2zx
—1l==z
The solutiorset i —1}.
61. —12—-5xr=—4xr+1
—13 — 5x = —4x
—13—5x+ bz = —4x + 5z
—-13==x
The solutiorset i§—13}.
62. —3r—4=-2x+8
—3r—4—-8=-2xr+8—-38
—3r—12= -2z
—3r— 1243z = -2z + 3z
—12==x
The solutiorset i§—12}.
63. 3r+0.3=2+42z
3xr+03—-03=24+2x—-0.3
3r =17+ 2z
3x —2x=1.7+2x —2x
r=1.7
The solutiorset ig1.7}.
64. 2y —0.05=y+1

2y —0.05+0.05=y+1+0.05

2 =y +1.05

20 —y=y+105—-y

y = 1.05
The solutiorset ig1.05}.
65. k—0.6=02k+1

k=0.2k 4 1.6
0.8k = 1.6
0.8k 1.6
08 08
k=2

The solutiorset i§2}.



66. 23h+6=18h—-1

2.3h =18h -7
0.5h = =7
2(0.5h) = 2(—=7)
h=-14
The solutiorset ig—14}.
67. 02x —4=0.6—-0.8z

0.2x = 4.6 — 0.8z

0.2 +0.8c = 4.6 — 0.8z + 0.8x

r=4.6

The solutiorset i§4.6}.

68. 0.3z =1-0.7x
03z4+0.7cr=1-07z+ 0.7z

r=1

The solutiorset ig1}.

69. —3(k—6)=2—-k
—3k+18=2—-k
—3k+16 = —k

16 = 2k
8=k
The solutiorset i8}.
70. —2(h—5)=3—h
—2h+10=3—-nh
—2h+T7=—h
—2h+74+2h = —h+2h
7T=h

The solutiorset if7}.
7. 2(p+1)—p=36
2p+2—p=36

p+2 =36
p+2—-2=36-2
p=34

The solutiorset ig34}.
72 3(q+1)—q=23

3¢+3—q=23
2¢+3 =23

2g =20
qg=10

The solutiorset i10}.
73. 7—3(5—u)=5(u—4)
7T—15+3u=>5u—20
-84 3u =5u—20
12 =2u
6=mu
The solutiorset i6}.

Solving General Linear Equations

74. v—4(4—v) = -22v—-1)
v—16+4v=—4v+2
5v —16 = —4v + 2
9v =18
v=2
The solutiorset ig2}.
75. 4(x+3) =12

4r+12 =12
4xr =10
4z 0
414
x=0

The solutiorset i0}.
76.  5(z—3)=-15

or — 15 =—15
o =0
sz 0
5 5
z=0
The solutiorset i0}.
w
77. ——4=-6
)
%—4+4:—6+4
w
— =2
)
w
5. — =5(—2
= = 5(-2)
w= —10
The solutiorset i§—10}.
78, g+13:—22
%+13—13:—22—13
qi_
5 = 35
q
2.2 =2(—35
2~ 2(~35)
qg=-"70
The solutiorset ig—70}.
2
79. —y—5=7
3?J
2
SU—5+5=T+5
Zy=12
3?J
3 2 3
2 2y =2(12
5 3¥=35(12)
y =18

The solutiorset ig18}.

43
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3

80. 1u—9:—6
3
Zu—9+9:—6—|—9
3
ZUZ3
4 3 4
371"~ 30
u=4
The solutiorset ig4}.
2n
81. —— =12
5)
2n
4-24=12-4
)
2n
_0 =8
5)
) 2n 5)
5(%) =5
n = —20
The solutiorset ig—20}.
2m
82. 9—-— =19
7
2m
9-"—-9=19-9
7
2m
—Z= =10
7
7T( 2m 7
——(-=)=-201
2( 7 ) 7 (10)
m=—35
The solutiorset i§—35}.
1 1 1
83. —Sp—= ==
377273
L1111
3P 7272727
1
—Zp=1
3]?
1
-3(-<p) =-301
(-32) = -3
p=-3

The solutiorset ig—3}.

3 2 1
8. T1° 7373
3 2 2 1 2
173737373
—%z =1
() -
4
T3
The solutiorset i%—%}.
85. 3.5x — 23.7 = —38.75
3.50 — 23.7+23.7 = —38.75 + 23.7
3.5z = —15.05
3.50  —15.05
3.5 35
r = —4.3

The solutiorset ig—4.3}.
86.  3(z—0.87) — 2z = 4.98
3r —2.61 — 2x = 4.98

T —2.61 =498
z—2.6142.61=4.98+2.61
T =17.59

The solutiorset ig7.59}.
87. Letx represent the number of hours that
the lawyer worked:

300 + 65z = 1405

65z = 1105
x =17

The lawyer worked7 hours on the case.
88. Letz represent the number of hours that
the plumber worked:

45 + 40z = 165
40x = 120
=3

The plumber worked for 3 hours

89. %C +32 =68

9
30—36
5 9 5!
9 507909
C =20

The temperature &0 °.C



2.2 Solving General Linear Equations

90. a) From the graph, water boils at 100°C. 92. r+(x+1)+(x+2) =12
b) 70 = 2(F - 32) 3z=9
9 r=3
9(70) ) 5(F 32) Sor=3mz+1=4 mandk+2=5 m.
5 126 — ;, 932 93.  z+0.09z + 150 = 16,009.50
o 1.09z = 15, 859.50
158 = F

x = 14,550
The price of the car was $550.
94, 39.96n + 29.96 = 169.82
39.96n = 139.86
n =35
The electrician worked &f.5 hours

The temperature i558 °.F
91 20 +2(x+3) =42
2r + 2x + 6 = 42
4x = 36
r=9
The width is9 feet

2.3 WARM-UPS The solutlorset |%g} .
1. If an equation involves fractions we 2 15 + 6 -0
multiply each side by the least common 1
denominatoof all of the fractions. 30( 5+ 6) = 30(0)
2. If an equation involves decimals we 204+5=0
multiply each side by a power of 10 to 2r4+5-5=0-5
eliminate all decimals. 2z = =5
3. An identity is satisfied by all numbers for T = _%
which both sides are defined. _ _ 5
4. A conditionalequation has at least one The solutiorset '%_Q} )
solution but is not an identity. 3 3y 1 -1
: ; ) , 6 2
5. An inconsistenequation has no solution. 1 1
6. True, because multiplying i/ eliminates 6(3:5 N 6) =6-3
all of the fractions. 18z — 1=
7. False, because multiplying each sidel by 8r—-1+1=3+1
yields 20z + 3z = 800. 18z =4
8. False, because it has one solution. x = %
9. True, because the solution sef(g. 9
10. True, because it is satisfied by all real The solutlorset |%§}
numbers. 4, 5T + 2 %
11. True, becausg =1 is satisfied by all (535 n ) 4. 3
real numbers except
200 +2=3
200+2-2=3-2
2.3 EXERCISES ey
1. -39 2
) 4 31 The solutiorset i%%} .
m(z—iﬁzzmm)
52— 6= 0 5. Ziyz—s-)
52 —6+6=0+6 2 2
50 = 6 2(%4—3):2(%—7)

ng r+6=21r—1
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z+6+1=2x—-1+1

r+7=2x
r+7—x=2r—=x
T=x
The solutiorset g7} .
6. 13-2=2-1
(13—‘5> 2(v-})
2z —1
26—:r—2x—2:r—1—2m
26 — 3x = —
—3x = —27
r=9

The solutiorset ig9} .
7. 54+5=20

6(%+%)=6-20

3x+ 2z =120
5x = 120
S5z _ 120
5 7 5
r=24
The solutiorset i§24} .
8 I _Z_
273
6(%—3) —6()
3x — 2z =30
z =30

The solutiorset ig30} .
9. F+y =12

2
4(%+%) —4.12
2w+ w = 48
3w = 48
Sw _ 48
3 3
w = 16
The solutionset ig16} .
4(% - 7) — 4(-5)
a—2a=-—20
—a = —20
a =20

The solutiorset 20} .
1. 3Z-Z =10

£ =
3z  2z)\ _

6(% - %) =6(-10)
9z — 4z = —60

o9z = —60

5z _ —60
5 5
z=—12

The solutiorset i§—12} .

12, Sy I— 5

4(32 + ) = 465)
3m + 2m = —20
om = —20
m=—4
The solutiorset i§—4} .
13. %p -5 = %p
12(%;0— 5) —12-1p
4p — 60 = 3p
4p — 60 + 60 = 3p + 60
4p = 3p + 60
4p —3p =3p+ 60 — 3p
p =60
The solutiorset iS60} .
14 1g-6=1q

10(3q-6) =10- g

5q — 60 = 2¢q
5q = 2q + 60
3q = 60
q =20

The solutiorset ig20} .
15 lv+i1=1v-1

12(%1; + 1) - 12(51; — 1)
0412 =3v—12
204 124+12=3v—12+ 12
20+ 24 = 3v
20424 — 2v=3v— 2v
24 = v
The solutiorset ig24} .

_ 1,
16. 15k+5 6k 10

30(Ek + 5) - 30(6k _ 10)
2% + 150 = 5k — 300
2% = 5k — 450
_3k = —450
k = 150

The solutiorset i§150} .

1 1 _ 1
17. §$+§—Z.’E

R G
12(§$ n 3> - 12(1:5)

6z +4 = 3x



3xr+4=0
3r=—4
o=
The solutionset i%—%}
18. %x - %l’ = %
30(%:5 - %x) - 30(%)

—2x =25
The solutionset i%—%} .

19. rz—02x =72
10 —02x)=10-72
10x — 22 = 720

8xr = 720
8xr _ 720
8 = 8
z =90

The solutiorset 90} .
20, x—01x =63
10[z — 0.1z] = 10[63]

10x — x = 630
92 = 630
=170

The solutiorset 70} .
2. 03z+12=05z
10032z +12)=100 5z)

3r+ 12 = bx
3r+ 12 —3x =5z — 3z
12 = 2z
12 _ 2z
2 7 2
6==x

The solutiorset g6} .
22. 04z —16 =06z

1004z — 1.6)= 100 6z )

4xr — 16 = 6z
—16 = 2z
8=z

The solutiorset if—8} .
23. 002z —-156 =08z
100(0.022 — 156 )= 100 0 8z )

2x — 156 = 80x
2¢ — 156 — 20 = 80x — 2«
—156 = 78«
—156 _ 78z
78 T T8
—2=x

2.3 More Equations

The solutiorset if—2} .
24. 06x+104 =008z
1000 6z + 10 4)= 100 O 08z )
60z + 1040 = 8z

52z + 1040 =0
52¢ = —1040
= —20

The solutiorset i§—20} .
25 01a—03=02a—-83
10(0.1a — 03)=10(02a — 8 3)
a—3=2a—83
a—3+83=2a—83+83
a+ 80 =2a
a+80—a=2a—a
80=a
The solutiorset ig80} .
26. 05b+34=020+124
10(0.5b +34)= 10020+ 124)
50+ 34 =2b+ 124

50 = 2b+ 90
3b =90
b =30

The solutiorset i§30} .
27. 0057+ 04r =27
1000057 + 0 4r)= 100 - 27
or 4+ 40r = 2700

45r = 2700

45r _ 2700

45 — 45
r =60

The solutiorset 60} .
28. 0.08t+283=05t—95
100(0.08t + 28.3) = 100(0.5t — 9.5)
8t 4 2830 = 50t — 950
—42¢ 4+ 2830 = —950
—42t = —3780
t =90
The solutiorset i90} .
29. 0.05y + 0.03(y + 50) = 175
100[0.05y + 0.03(y + 50)] = 100(17.5)
5y + 3(y + 50) = 1750
5y + 3y + 150 = 1750
8y + 150 = 1750
8y + 150 — 150 = 1750 — 150

8y = 1600
8y 1600
8 8
y = 200

The solutiorset ig200} .

47
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30. 0.07y +0.08(y — 100) = 44 5 5=3
100[0.07y + 0.08(y — 100)] = 100[44. 5] s —
Ty +8 4 — 100 )= 4450 The solutiorset i§6} .
Ty + 8y — 800 = 4450 30. C_3__4
15y = 5250 2 c_ 1
y = 350 2C B )
The solutiorset i§350} . L
3L 0.1z +0.05@ — 300) = 105 The solutiorset i -2} .
100[0.1z + 0.05(z — 300)] = 100 - 105 40. g —4=-7
10z 4+ 5 £ — 300 )= 10500 b_ _3
10z + 5z — 1500 = 10500 P
152 — 1500 = 10500 . .
152 — 1500 + 1500 = 10500 + 1500 He SO'”téofi'z{_g} '
152 = 12000 '
152 _ 12000 —3=1
I5 = 15 The solutiorset if—3} .
r = 800 4. —5=y—9
The solutiorset ig800} . 4=y
32. 02z—-005@—100)=35 The solutiorset ig4} .
100[0.22 — 0.05(x — 100)] = 100[35] 43. 5+2¢=3q
20z — 5(z — 100) = 3500 5= q
20z — 5z + 500 = 3500 The solutiorset ig5} .
& = 200 4=y
The solutionset IQQOO} . The solutiorset Iq_4} ]
3. 20-9=0 45.  8r—-1=9+9z
2z = ; 0=z
rT=79 The solutiorset i§—10} .
The solutiorset |%%} . 46. 4z _62 = —8+5z
=X
34. 3z g 7: 07 The solutiorset ig6} .
T 47,  Brt+l=-1-2¢
= _1T
3 2=z
The solutiorset i%—%} . The solutiorset ig2} .
—2x = —6 10=2z
> — The solutiorset i§10} .
The solutiorset i3} . D rtr=2
36. —3z-12=0 2r =2z
—3r =12 All real numbers satisfy the equation. The
T = 4 equation is an identity.
The solutiorset i§—4} . 50. 2r—zr=1
37.  E+1=6 T=z ,
z 5 All real numbers satisfy the equation. The
) equation is an identity.
] 22_25 51. a—1l=a+1
The solutiorset ig25} . t—l—a—a+tl—a
38, 5+2=5 11



The equation has no solution. Itis an
inconsistent equation.

52. r+7=r
r+7—r=r—r
7T=0

The equation has no solution. It is an
inconsistent equation.

53. 3y 4y =12y

Ty =12y
0 =5y
0=y

The solutiorset i0} . The equation is a
conditional equation.
54, 9t -8t =7
t="17
The solutiorset i§7} . The equation is a
conditional equation.
55. -4+ 3w—-1)=w+2w-2)—1
—4+3w—-3=w+2w—4-1
3w—7=3w—->5
—7=-5
The equation has no solution. The solution set
is@. Itis an inconsistent equation.
56. 4—-5(w+2)=2w—-1)—Tw—4
4-5w—-10=2w—-2—Tw—4

—6—bw=—->w—-06
All real numbers satisfy the equation. The
equation is an identity.
57. 3(m+1)=3(m+3)

3Im+3=3m+9

Im+3—-3m=3m-+9—3m
3=9
The equation has no solution. The solution set
is@. Itis an inconsistent equation.
58. 5(m —1)—6(m+3)=4—m
Im—5—6m—18=4—m
—-m—23=4—m
-23=14

The equation has no solution. The solution set
is@. Itis an inconsistent equation.

5. z+x=2
2 = 2
20 _ 2
2 7 2
r=1

2.3 More Equations 49

The solutiorset i1} . Itis a conditional
equation.
60. 3z-5=0

3t —=5+5=0+5

3r =
3r _ 5
3_35
r=3

The solutiorset |%%} . Itis a conditional
equation.
61. 2—-3(b—x)=3x

2—15+3x =3z

—13 4 3x = 3x
—13+3x — 3x = 3x — 3x
-13=0

The equation has no solution. The solution set
is@. Itis an inconsistent equation.
62. 3—36—2)=0

3—15+3zxz=0

—124+3x =0
124+ 3z+12=0+12

3z =12

3z _ 12

3 3

r=4

The solutiorset ig4} . Itis a conditional
equation.
63. B—-3)56—-2)=0
0p—2)=0
0=0
All real numbers satisfy the equation. The
equation is an identity.
64. 2-4—-8)p=0
0-p=0
0=0
All real numbers satisfy the equation. The
equation is an identity.
6. =0
The equation is satisfied by every nonzero real
number. The equation is an identity.

66. X ==

r =2
All real numbers satisfy this identity.
67. z-x =2’

x? = 2?
All real numbers satisfy this identity.
68. 2L -1

xr __
L1
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The equation is satisfied by every nonzero real

number. The equation is an identity.
69. 3r—5=2x—-9
3t —54+5=2x—-94+5

3r =2z —4
3r —2x =2x —4 —2x
r=—-4

The solutiorset i§—4} .
70. S50 —9=x—4
Sr =x+5
4r =5
_95
=1

The solutionset |%%} .

7. z+4+2(z+4)=3x+3)—1
3r+8=3x+8
All real numbers satisfy the equation. The
solution set isR.
72. u+3u—4)=4(u—>5)
qu — 12 =4u — 20
—12=-20
There is no solution to this equation. The
solution set ig) .
73. 23—-5(83—n)=—-4(n—2)+9In
23— 15+5n=—-4n+8+9n
8+5n=5n+8
All real numbers satisfy the equation. The
solution set isR.
74. —3—4(t—5)=—-2(t+3)+ 11
—3—4t+20=—-2t—6+11
—4t+17= -2t +5

—2t4+17=5
—2t = —12
t=6

The solutiorset g6} .
75. 0052 +30 =04z -5
100(0.05z + 30) = 100(0.4z — 5)
5z 4 3000 = 40z — 500
oz + 3000 + 500 = 40z — 500 + 500
5z + 3500 = 40z
oz 4+ 3500 — 5z = 40z — 5z

3500 = 35z

3500 _ 35x
35 — 35
100 =z

The solutiorset i§100} .
76. x — 008z = 460
092z = 460
x = 500

The solutiorset ig500} .
77. ~2a+1=2
3(-3a+1) =32
—2a+3=6
—2a+3-3=6-3
—2a=3

The solutionset i%—%} .

79. g+4=20

6(4+4)=6-20
3y +y =120
4y = 120
4y _ 120

4 T 4
y =30
The solutiorset i§30} .

3w _w
80. T—l—j—kl

10(3%” - ) - 10(% + 1)
6w — 10 = 5w + 10
w—10=10
w =20
The solutiorset ig20} .
81. 0.09z — 0.2(x +4) = —146
009z —02x —08=—-146
9z — 20z — 80 = —146
—11z — 80 = —146
—11z = —66
=26
The solutiorset 6} .
82. 0.08z+0.5(x+100)="T732
008z +05x+50="732
058z +50 =732
058z =232
x =40
The solutiorset 40} .
83. 4362 — 789 = —571
436x — 789 + 789 = —571 + 789
4362 = 218



436z _ 218
436 — 436
z=04a
The solutiorset iS04} .

84. 0 08x + 4533 = 10z + 69
0 08x + 4464 = 10x
4464 = 9 92z
450 ==z
The solutiorset i§450} .
85.:5 347 + 235 = 292
Rvv i 235 — 235 =292 — 235

xr
o = 57
344(344) — 344. 57
= = 19608

The solutiorset ig19 608} .
86. 34(x — 98) = & +453.5
34z — 3332 = % +453.5
33 5z = 3785.5
=113
The solutiorset i§113} .
87. z —0.08z = 117,760
0.92x = 117,760

0.92z 117,760
0.92 0.92
z = 128,000

The selling price wasi®8 000

2.3 More Equations 51

1 1

1 1 2
Zr—9=_p_Z2
27 3773

3 —12=2x—4
r=28
He had 8 rabbits before the sale.
89. a) From the graph it appears that the
taxable in come is approximatelg4b 000.
b)
46,742 + 0.33(z — 208,850) = 60,531
46,742 + 0.33x — 68,920.5 = 60,531
0.33xz — 22,178.5 = 60,531
0.33z = 82,709.5
z ~ 250,635
Taxable income was2$0 635
90. x = 0.25[200,000 — 0.10(200,000 — x)]
x = 025 R00 000 — 20 000 + 0 10x ]
x = 025180000+ 0 10x ]
x = 45000 + 0 025x
0.975xz = 45,000
T ~ 46 153 85
The federal tax is4® 154

2.4 WARM-UPS

1. An equation with two or more variables is a
formulaor literal equation.

2. To solvefor a variable means to find an
equivalent equation in which the variable is
isolated.

3. If D= RT, thenD is dunctionof R and

T.

4. The formulaP = 2L + 2W is the formula
for the perimeteof a rectangle.

5. The formulad = LW is the formula for the
areaof a rectangle.

6. The formulaC = =nd is the formula for the
circumferenceof a circle.

7. False, becausE is notisolated in

T -R=D.

8. False, because appears on both sides.
9. True, becausé s isolated on the left.

10. False, because = 2L + 2W.

11. True, because it = —1 , then
y=-3(-1)+6=09.
2.4 EXERCISES
1. D=R-T
D_R-T
g T
-
R=m
2. A=L-W
A_L-W
ﬁ L
L
W=7z
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3. C=xD
C _
¢_p
p-¢
4, F=ma
a=1L
5. I =Prt
1 _ Prt
rt_Irt
P:ﬁ
6. I = Prt
1 _ Prt
Pr — Pr
1,
Pr I
tzﬁ
7 F:%C+32
F-32=3C
5 59
g =32)=5-5C
SEF-32)=C
C=3(F - 32)
8 yz%x—?
4y = 3x — 28
4y + 28 = 3z
_ 4y + 28
=73
9 A:%bh
2-A=2-1bn
24 = bh
2A _ bh
T
B =h
h=24
10. A:%bh
2A:2~%bh
24 = bh
_ 24
b=
11. P =2L+2W
P —2W = 2L +2W — 2W
P— oW =2L
P—2W _ 2L
o T
P oW _ g
L:P—22W
12. P =232L+2W
P—2L =2W

Linear Equations and Inequalities in One Variable

_P-2L
W="—5=

13 A=3@+b)
24=2-3@+0)
2A=a+b

2A—b=a+b—0»
2A—-b=a
a=2A-0b

14, A=3@+b)
24=2-1@+0)
2A=a+b

2A—a=1>
b=2A—-a

15. S =P+ Prt

S—P=P+Prt—P

S —P=Prt
S—P _ Prt
Pt — Pt
S—P_T
Pt _S P
L
16. S =P+ Prt
S —P=Prt
t:S_P
P

17 A=1n@+o)
24=2-3h@+b)

2A=h@+b)
2A = ah + bh
2A — bh = ah + bh — bh
2A — bh = ah
24 —bh _ ah
o h
o= 24 —hb

18. A=1Llh@+b)
24=2-3h@+b)
2A=h@+Db)
2A = ah + bh

2A — ah = bh

b: 2A—ah
=

19 z4+y=-9
y=—x—9

20. 3x+y=-5
y=—-3r—95

2. z4+y—6=0
y=—x+6



22

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

dr+y—2=0
y=—4x + 2
20 —y =2
2 =y+2
2r -2 =y
Yy =2r—2
r—y=-3
—y=—-x—3
y=x+3
3r—y+4=0
3xr+4=y
y=3x+4
—2r—-y+5=0
—y=2xr—5
y=—-2x+95
r+2y=4
2y=—x+4
S =5 Cat4)

y:—%x+2

3z +2y==6
20=—-3xr+6
s 2y=13¢320+6)
yz—%x+3
20 — 2y =1
—2y=—2x+1
—3 E2)=—5 2 +1)

a1
y=xr—3

3z — 2y = —6

y:§$+3
y+2=3@&x—4)
y+2=3x—12
y=3x—12 -2
y=3r—14
y—3=-3@x—-1)
y—3=-3z+3

y=—3r+6
y—1=1@-2)
Yy — :%x—l
-1

2.4 Formulas

y=-2%2+10
35 lp-Lly——9
R A
R
y:%m+6
z Yy _1
36. 5+71=35 1
T, Y\ _
W(5+4)=14(3)
20 +y=2
y=—2x+2
37. y-2=3@+3)
38 y+d=32@-2)
y—|—4:%$—%
39. y—%z—%(m—%)
y=—1r+3
40. y"‘%:—%(l"f‘%)
_ 2
y=73%73
41. bx+a=3x+b
br=3x+b—a
br—3x=b—a
2r=b—a
_b—a
t=2

42. 2c—x=4x+c—5b
c—x=4x —5b

c=>5r—>5b
c+ 5b = 5x
:E:C'E5b

43. 4(a+z)—3@x—a)=0
da+4x —3x+3a =0
r+7a=0
r=—Ta
44, —2(x—b)—Ba—z)=a+Db
—2c+2b—5a+x=a+b
—r=6a—0b
r=>5b-—06a

53
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45, 3r—2(@—3)=4xr—6—a
3r—2a+6=4xr—6—a
3r—2a4+a+6+6=4x
3r—a+12 =4x
—a+12 =4z — 3x
12—a=x
r=12—a
46. 2@ —3w)=-3@+w)
2x — 6w = —3z — 3w

5r = 3w
_ 3w
=5

47. 3z + 2ab = 4x — 5ab
3x + 2ab + bab = 4x

3z + Tab = 4x
Tab = 4z — 3x
Tab =x
= Tab

48. x—a=-x+a+4b
20 —a=a-+4b

2r = 2a + 4b

2x _ 2a+4b
2 2
r=a+2b

49. Letz = 2 in the equation = 3z — 4 .
y=3Q)-4=6—-4=2
50. Letx =2 inthe equatiop = —2x + 5
y=-2Q)+5=-4+5=1
51. Letx =2 in the equatiofzr — 2y = —8
3Q)—2y=-8
6 —2y=—8
—2y = —14
y="1
52. Letx = 2 in the equatiofx + 6y = 8
4Q)+6y =8
84+ 6y =28
6y =0
y=20
53. Letxz =2 inthe equatio%l— %y =6

32) 5y _g
2 3

<
|
|
o

54. Letz = 2 inthe equatior%ﬂ ~ 3z =

2y 3(2) _ 1
5 4 2
1
2

1
2

(\[OY)

2y _
5

dy—15=5
4y = 20
y=>5

55. Letx = 2 in the equation
y—3= %(l’ — 6).

y—3=45€-6)

y—3=75(4)
y—3=-2
y=1

56. Letxz = 2 in the equation
y—6= —%(1’—2).

y—6=-30-2)
y—6=20
y==©6
57. Letz =2iny—43=045(@—86).
y—43=045Q—86)
y—43=045(66)

y—43=-297
y=-2974+43
y=133

58. Letx =2iny+337=078 —456).
y+337=078Q—456)
y+337=-34008

y = —67708

59. For each given value af |, find using

y = —3x + 30. For example, ift = —10,

theny = —3(—10) + 30 = 60.

L Y
—10 | 60

0 30
10 0

20 -30
30 —60

60. For each given value af , fing using
y = 4x — 20. For example, it = —10, then
y = 4(—10) — 20 = —60.

T Yy
—10 | —60
—5 | —40
0 —20
5 0

10 |20
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61 F = 20 +32 nls
1|1
C |F 213
—10| 14 316
-5 |23 4110
0 |32 5115
40 104
100 | 212 66. g — Mnt 1)6(2n +1)
- Forn:15:1(1+1)(2'1+1):1
62. C = §(F - 32) ’ 6 '
Forn—2, § — 2(2+1)(62.2+1) _5
F C Forn — 3 5:3(3+1)(62-3+1):14
—40 | —40 ’ '
2 | =10 Forn — 4, 524(4“)(62'4“) — 30.
32 0 - 5+ 1)(2-5+1)
59 15 Forn=5, S = G = 55.
86 30
n | S
1 1
_ 400
63.7="xR 5 5
3 14
R(mph) | T'(hp 4 130
20 20 — T
10 10 67. Solvel = Prt forr t? get = 5.
30 5 Now use the formula to find the rates for each
100 1 mteresgo%mount: 0
o4 1= 1
’ _ 700 _ 42
T'(hr) | R(mph)
1 100 r= =30 = 0.05333333.... = 51%
5 20 68. Solvel = Prt forr to get = P%t
20 O Now use the formula to find the rates for each
?80 ? interest amount:
_ 420 _ _
= 1000 = 0-06 = 6%
_n(n+1)
65. § = ——5— r = ot = 0.065 = 6.5%
1(141)
Forn=1 5=—5—=1
2024 1) r= 425 _ 00675 = 6.75%
Forn=2, § = 5 = 3. 1000 -7 : :
3(3+1 .
Forn =3, S = (2 ) . 69. Usel =500 ,P = 2500, and =5 % in
4(4+1) the formula for simple interegt= Prt
Forn=4, § = = 10.
9 2 — 2
555 1) 500 500 0 05}

Forn=5, § = 5 = 15. 500 = 125t
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500 _
125 —
4=t

The time wasl years.
70. Usel =240 ,P = 1000, and =8 % in
the formula for simple interedt= Prt

240 = 1000 0 08 }

240 = 80t

240 _

80 —

3=t

The time was years.
71. First solveA = LW forL to gefl = #%-.

Now find the lengths.
28 yd?

SIS

L= oyd = 14 yards
28 yd?
L= —d_33); = 93 yards

_ 28yd _
L= Tyd = 7 yards
72. First solveA = LW fodV/ to get

W = %. Now find the widths.

2
W:%—‘}tt:Meet
W = % = 3.75 feet

_60ft2 _ o1
W—W—%feet

73. UseP = 600 andV = 75 in the formula
for the perimeter of a rectangle,

P =2L+2W.
600 = 2L + 2 (75)
600 = 2L + 150
450 = 2L
225 = I,

The length i225 feet.
74. UseP = 500 andV = 104 in the formula
for the perimeter of a rectangle,

P =2L 4 2W.
500 = 2L + 2 (104)
500 = 2L + 208
292 = 2L
146 = L

The length or depth iB16  feet.
75. UseS = 54 450, and = 10 % in the
formula for the sale pric&§ = L — rL

54 450 = L — 0 10L

54 450 = 0 90L

54,450 _
0.90 —

60 500 = L

The MSRP is 60 500 .

Linear Equations and Inequalities in One Variable

76. UseS = 107272, and =8 % in the
formula for the sale pric&§ = L — rL
107272 =L — 008L
107 272 = 092L

107,272 _ I
092 —
116 00 = L

The MSRP is $16 600 .
77. UseS = 255, and = 15 % in the formula
for the sale priceS = L — rL

255 =L —015L

255 =085
255 _

085 = L
300 =L

The original price is $00 .

78. UseS = 4400, and = 12 % in the

formula for the sale pric&§ = L — rL
4400 =L —012L

4400 = 0 88L

4400
088 =L
5000 = I,

The original price is 3000 .
79. Used = 40 and = 200 in the formula for
discountd = br .

40 = 200r
40 _
200 ="
02=r

The rate of discount wa¥) %.
80. Used = 20 and = 250 in the formula for
discountd = br .

20 = 250r
20 _
250 — "
008=r

The rate of discount was  %.
81. The length of a football field is00 yards
or 300 feet. Use” =920 and =300 inthe
formulaP = 2L + 2W .
920 = 2@B300)+ 2W
920 = 600 + 2W
320 = 2W
160 =W
The width is160 feet.
82. The perimeter of a rectangle is given by
P=2L+2W. UseW =16 and. =20 in
the formula.
P=220)+2(16)="72
The perimeter i2 inches.



83. UseW =2 ,L=3,andd =4 inthe
formula for the volume of a rectangular solid,
V =LWH.

V=3-2-4=24
The volume i24 cubic feet.

84. UseW =2 ,L =25 ,and” =20 inthe
formula for the volume of a rectangular solid,
V =LWH.

20 =2 5)H
20 = 5H
4=H

The height ist feet.

85. Use(C = &7 in the formula for the
circumference of a circl€,) = 2nr

8T = 2nr
8t _ 2mr
2T T 21
4=r

The radius igt inches.
86. UseC = 47 in the formula for the
circumference of a circle, € w D.

A = 7D
dr _ 7D
T v
4=D

The diameter id meters.
87. UseA =16 and =4 in the formula for

the area of a trianglel = %bh

_1
16—7-4h
16 = 2h
8=h

The height i8 feet.
88. UseA =14 and =4 in the formula for

the area of a trianglel = %bh

_1
14 =% -4h
14 = 2h
T=h

The height i meters.
89. UseA =200 ,h =20, and; =8 inthe
formula for the area of a trapezoid,

A= Shib +b).
200 = 120 6+by)
200 = 10 8+ by )

2.4 Formulas 57

200 = 80 + 10b,
120 = 10b
12 = by
The length of the upper baseliz  inches.
90. UseA = 300 ,b; = 16 , andy, = 24 in the
formula for the area of a trapezoid,
A= 10 +0y).
300 =3 .h(6+24)
300 = 20h
15=nh
The height isl5 centimeters.
91.a) Let D = 1000 anda = 8 in
d = 0.08aD:
d =008 §)1L000)= 640
Child's dosage 640 milligrams.
b) Let D = 600 andd = 200 :
200 = 0.08a(600)
200 = 48a
4=a
¢) From the graph it appears that a child gets

same dosage as an adult at addut  years of
age.

92. @) UseD = 1000 andi = 8 in

d— D(a + 1).

10008 +1)
d= =51 =375

Prescribe375 milligrams for an 8 year old.

b) UseD = 600 and! = 200 in
d— D(a+1)

600(a + 1)
200 = ==

200-24=600@+ 1)
4800 = 600a + 600
4200 = 600a
T=a
The child is7 years old.

750 mg -
93. Amount= mgx 5 milliliters

=375 ml

94. a) For2000 we have = 10.

I =7.5(10) + 115 =190
The global investment i2000 was®
billion.
b) From the graph it appears that global
investment will reach3)0 billion around
2015.
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C) 7.5t + 115 = 300
7.5t =185
t~ 25
Global investment will reach3®0  billio2b
years afted990 or iR015.

L+2D—F\/§
2.37
L+2D— F\/S = 5.688

L=FvS —2D+5.688

=24

95.

Mid Chapter Quiz 2.1-2.4

1L z+9=-12
r=-12-9
r=—-21
The solution set i§—21}.
3., 1
m = g . ? =

[SV]\}
[\

The solution set i{

3 —-9z=5-10z
=29
The solution set i$5}.
4. 4a—-3=0
4a =3

_3
=1

The solution set |{%}
5, 8w—-5=6w+4

20 =9
_9
w=79

The solution set i{ %}

6. 4(a+3) +8 =148

4a +12 + 8 = 48

da = 28

a=17

The solution set i§7}.
7.6—3(x+2)=4(z—7)
6—3x—6=4x — 28

—T7r = —28
r=4
The solution set i$4}.
3 1_2
8. 3?"”16 3
6(32+§) =6(3)
9r+1=14
9z =3
_1
T3

The solution set |{%}
9. 08z +120=2— 70

—0.2x = —190
x =950
The solution set i$950}.
10. 0.09z + 3.4 = 0.4x 4+ 65.4
9z + 340 = 40x + 6540
—31z = 6200
x = —200
The solution set i$—200}.
11. 7x — 12z = —5z
—bxr = —dz
The equation is an identity.
12. 7Tx — 12z = -5
—bxr = —H
rz=1
The equation is a conditional equation.
13. 7z — 12z = 6z

—bxr = 6z
—11x =0
r=20

The equation is a conditional equation.
14, 7Tx — 12z = -5z +4
—5r = —bxr+14
0=14
The equation is an inconsistent equation.
15 . ax+b=c
ar=c—>b
T = & g b
16. 5(z —a) = 2(x — b)
5r — ba = 2x — 2b
3r = ba —2b
17. Letx be the original price.

r —0.12z = 13,904
0.88x = 13 904
x = 153800
The original price wasi$ 800.
18. Let W be the width and use

P = 2L+ 2W.
48 = 2(15) + 2W
18 = 2W
9=W
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The width is9 yd. 20. Usel = Prt.
19. Letx =8 in3x — 4y = 12. 640 = 4000r(2)
3(8) — 4y = 12 r=Sl0 —0.08=8%
—4y = —12
y=3
_ 7. Ten percent of a number is found by
_ multiplying the number . . Sothe
2.5 WARM-UPS ahoes berbp 10, @1, . Goth
1. Words such as sum, plus, increased by, and algebraic expression {51z
more than indicate addition . 8. Eight percent of a number is found by
2. Words such as product, twice, and percent multiplying 0.08 and the numbed, 08
gf |gd|cat|e_pimult| I|cat|<|)n have d 9. Aratio is a fraction. So we hawe'3
- Lomplementargngles have degree 10. Quotient indicates division. So we have
measures with a sum of 90°. 12/x
4. Supplementargngles have degree measures 11. One-third of a number is a product. So we
with a sum of 180°. havel
5. Distance is the produci rate and time. avesw .
6. We canuse and+2 to represent 12. Three-fourths of a number is a product. So
consecutive evear consecutivedd integers. we have%:c .
7. True, because + 6 — z = 6. 13. If z is the smaller number, then and
8. True, because + 10 — a = 10. x + 15 have a difference df5. I is the
9. True, because distance is equal to rate times |arger number, them and— 15 have a
time. difference ofl5 because-(z — 15) = 15.
10. False, because time is distance divide by 14. If z is the smaller number, then and
rate. So the timesif)/xz hours. x + 9 differ by 9. If z is the larger number,
11. False, because three consecutive odd thenz and: — 9 differ by.
integers are represented:byr +2,  and 15. Two numbers with a sum 6f are and
z+4. 6 — = because: + (6 — x) = 6.
12. False, because the value in cents of 16. Two numbers with a sum 6f are and
nickels and! dimes Bn + 10d cents 5 — x because + (5 — ) = 5.
17. If xis the smaller number, then the
numbers are and+3 . df isthe larger
25 EXERC|SES numbert then the numbers are and 3
1. The sum of a number ar3d indicates 18. I;;x Is the smrarlélergnumgfer, _th(tar? tTe
addition and so the algebraic expression for zﬂmbg:stﬁ:; ch n:mber's arels m‘; grger
that phrase is + 3 ’ .
2. Two more than a number indicates addition. 19. If = is one of the numbers, then 5%zof  is
So the expression is+ 2 0.05z. So the numbers are afd5z
i 0,
3. Three less than a number indicates 200 llf():v |sson§]of the Qumbers, tggzglo Yeaof
subtraction. So the algebraic expression for the :'asnoio f 0 theé NUMDBErs are @ aor
phrase isc — 3 . A : :
4. Four subtracted from a number is written as 2. If one of the numbers_ s ,théd Y%wof IS
oA 0.302 and a number that is 30% larger than is
5. The product of a number aAd indicates :f;;)o‘?’om or1.30z. So the numbers aze  and
multiplication. So the algebraic expression is 2'2 ‘ﬁ i one of the numbers. the 20%m0f i
. x , (0

ox.
6. Five divided by some number is indicated as
5/x.

0.20z. A number that is 20% smaller than is
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z — 0.20z or 0.80x. So the numbers aze and 41. UseD =z — 100 andl’ = 12 inthe

0.80z. formulaR = D/T ,to getR = £ — 100 )12 .
23. Since the two angles are complementary So an expression for the ratedis« 100 /19

we canuse am) —zx . m/sec.

24. Since the two angles are supplementary we 42. SinceR = D/T , we can express the rate
canuser and80 —z . as200/ ¢ + 3) f/ sec

25. Since the sum of all angles of a triangle is 43. Since the area of a rectangle is the length
180°, the two unknown angles have a sum of times the width, the arealis 2m .

120°. So they arec  antR0 — x . 44. Since the area of a rectangle is the length
26. The two acute angles of a right triangle times the width, the arealsh £ 6 )*%d or
have asum a0 .° Sothey are a&td-z . b2 — 6b yd?.

27. Since consecutive even integers differ by 45. Since the perimeter of a rectangle is twice
2, two consecutive even integers are expressed the length plus twice the width, the perimeter
asn andh + 2 , where is an even integer. in this case iQw +2 W+ 3 ) in.

28. Since consecutive odd integers differby ,  46. Since the perimeter of a rectangle is twice
two consecutive odd integers are expressed as  the length plus twice the width, an expression
x andx + 2, where: is an odd integer. for the perimeter in this case2s+2r {1 )
29. Consecutive integers differ By . So two cm.

consecutive integers are represented as and  47. If the perimeter of the rectangle3s0

x + 1, wherez is an integer. then the total of the length and widthii) . If
30. Consecutive even integers differby , so the length isc , then the width is expressed as
three consecutive even integers are expressed 150 — z ft.

asr,x+2,and + 4, where is an even 48. SinceA = LW orL = A/W , an

integer. expression for the length200/w  ft.

31. Three consecutive odd integers are 49. If the width isz and the lengthis foot
expressed as z,+ 2, and+4 ,where isan longer than twice the width, then the length is
odd integer. expressed a&c + 1  ft.

32. Three consecutive integers are expressed 50. If the width isw and the length s feet
aszr,x+1,and +2 ,where is an integer shorter than twice the width, then the length is
33. Four consecutive even integers are 2w — 3 ft.

expressed as, x +2, z+4, and+6 51. If the width isz and the lengthis meters
wherez is an even integer longer, then the length is+ 5 . Since the area
34. Four consecutive odd integers are is length times width for a rectangle, we can
expressed as, v + 2, z +4, and+6 express the areaasr 5 ¥m.

wherezx is an odd integer 52. Since the perimeter 5L + 2W , we can
35. If we useR =z and’ = 3 in the formula express the perimeterasc -2 =z €10 ) yd.
D = RT,we getD = 3z . S0 an expression 53. The simple interest is given by the formula
for the distance i8z miles. I = Prt. SoifP isx+ 1000 ;- isl8 %, and
36. SinceD = RT , we can express the is 1 year, then the simple interest is expressed
distance asi(+ 10 5) diz + 50 miles. as0 18 ¢ + 1000 ).

37. Since the discount & % of the original 54. Sincel = Prt , we can express the simple
priceq, the discount i825¢ dollars. interest asz (06 )Y( ) o 06 3¢ ).

38. Since the discount ig) % of the original 55. To find the price per pound we divide the
pricet, the discount 810t yen. total price by the number of pounds. So the
39. UseD = 2 andR = 20 in the formula price per pound for the peaches is expressed as
T = D/R,togetl’=xz/20 . So an expression 16.50/x dollars per pound.

for the time isz/20 hr. 56. If a mechanic gets4B0 far hours of

40. SinceT = D/R , we can express the time work, then the mechanic maké80/x  dollars
as300/ ¢+ 30) hr. per hour.
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57. Since the sum of complementary angles is
90°, the degree measuredd — x  degrees.

58. Since supplementary angles have a sum of
180°, the degree measureli® — =z  degrees.
59. If x represents the smaller number, then
two numbers that differ by are expressed as
andx + 5 . If their product i8 , we can write
the equatiorr +5 ¥ 8 .

60. If xis the smaller number, then two
numbers that differ b§ are represented as
andz + 6 . Since their productis9 , we can
write z(x + 6) = —9.

61. If xis the selling price, the agent gets
0.07z. Since Herman receives the selling price
less the commission, — 0 07x = 84 532

62. If xis the selling price, thet0 % of the
selling price is expressed @30z . Since
Gwen received the selling price minus the
commission, we can write the equation

x — 0.10z = 6570.

63. To find a percent 0500 we multiply the
rate (or percenty by00 500z = 100

64. To find a percent o0 we multiply the

rate (or percenty by0 40x = 120

65. The value in dollars of nickels (505

The value in dollars of + 2 dimes is

0.10(x + 2). Since we know that the total

value is 8 80 , we can write the equation

0.05z + 0.10(z 4+ 2) = 3.80. We could

express the total value in cents as

52 + 10(z + 2) = 380.

66. The value in dollars of dimes@sl0d

and the value in dollars df— 3  quarters is
0.25(d — 3). Since the total value i$$5. , we
can write0 10d +025  —3 =675 .

67. Sum indicates addition. The sum of a
number ¢ ) and i$3 is written as the
equationr +5 =13 .

68. If x represents the unknown number, then
twelve subtracted from a numberi§ s
written asr — 12 = —6 .

69. Three consecutive integers are represented
asz,r+1,and +2 ,where isthe smallest
of the three integers. Since their sumds , we
canwritex+ £+ 1H £+2)=42.

70. If x represents the smallest of the three odd
integers, then the three consecutive odd
integers are representedsas: + 2 , and4
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Since their sum i87 , we can write
r+zr+2+x+4=27.

71. Two consecutive integers are represented
asx andc+ 1 , where is an integer. Since
their product isl82 , we can write the equation
z(z+1) = 182.

72. Two consecutive even integers are
represented by and+2 ,where isaneven
integer. Since their productis8 , we can
write x (z 4+ 2) = 168.

73. To find 12% of Harriet's income we

multiply Harriet's incomex ) bg 12 . Since

we know thatl2 % of her income iIS®0 , we
can write the equation 12z = 3000

74. Nine percent of the members is represented
by 0.09x, wherer is the number of members.
Since9 % of the membersd52 , we can write
0.09x = 252.

75. To find 5% of a number we multiply the
number ¢ ) by 05 . Since we know that % of
the number id3 , we can write the equation
0.05x = 13.

76. To find 8% of some number:( ), we write
0.08x. Since300 I8 % ot , we can write

0.08z = 300.

77. Since the length i8 feet longer than the
width, letz represent the length and- 5
represent the width. Since the are&26
can write the equation z(+ 5 = 126
78. If xis the width and the length is yard
shorter than twice the width, then the length is
2z — 1. Since the perimeter 298  yards, we
can use the formula for perimeter to write the
equation2z + 2 %z — 1 )= 298 .

, we

79. The number of cents im nickelsis  and
the number of centsim— 1 dimes is
10(n — 1). Since the total value ¥ cents, we

can write the equatiof. + 10 n(— 1 = 95

80. The value in cents @f quarterisy

The value incents af+1 dimesiB g1 ).
The value in cents dfy  nickelsis2¢( ). Since
the total value i90 cents, we can write the
equatior2bg + 10 ¢ +1 H 5 ¢ =90 .

81. The measures of the two anglesare and
x — 38. Since the angles are supplementary,
we haver + x — 38 = 180 .

82. The measures of the two anglesare and
x + 16, wherex is the smaller angle. Since the
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angles are complementary we have
z+ x4+ 16 = 90.
83. a) If ris the resting hear rate then we
subtract the sum of the age and the resting
heart rate fron220 to g@k0 — (30 + r)
Now take60 % of that result and add it to the
resting heart rate to get the target heart rate of
144:

r 4 0.60(220 — (30 4+ 7)) = 144
b) As the resting heart rate increases, the
target heart rate also increases.
84. If Lis the inside leg measurement, then the
saddle height i309 % of the inside leg
measurement. Sb09L = 36.
85. Thesumob and 6+x ar+6.
86. To expressv less thdl,  write — w.
87. To expressn increased By write
m+ 9.
88. To expresg decreasedby , wrjte 5.

89. To express multiplied byl  write- 11 or
11¢.

90. To expresd0 less than the squarg of
write 32 — 10.

91. To expres$ times the difference between
x and2, writeb(z — 2).
92. To express the sum of two-thirds/of

1 write %k + 1.

93. To expressn decreased by the product of
3 andm, writem — 3m.

94. To expresg increased by the quotient of
and2, write7 +x/2 of7 + 5.

95. The ratio of8 more thah arid
as(h +8)/h or%.

96. The product ob and the total of aBd is
written asb(r + 3).

97. To expres$ divided by the difference

and

is written

betweery an@ , write/(y — 9) (:}yl’i—g

98. The product of» and the sumof ahd is
n(n+6).

99. The quotient o8 less then and twice

is written agw — 8)/(2w) m%&
100. To express$ more than one-third of the
square ob Write%b2 +3 0%—2 + 3.

101. To expres® less than the product of
and—3, write—3v — 9.
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102. The total of4 times the cube bf and the
square ob is written ag? + b.

103. To express: decreased by the quotient of
z and7 , writer — /7 o — .

104. Five-eighths of the sum gf a®Bd is

written asg (y + 3).

105. The difference between the squarerof
and the total ofn and 8% — (m + 7).

106. The product ofi3 and the total of afd
is13(t+6).

107. To express: increased by the difference
betweerd times and 8write+ (9z —8) or
r+ 9z — 8.

108. The quotient of twicgy angl
asy/8 or%y.

109. To expres9
andn writel3n — 9.
110. The product ok and more than is
written ass(s + 5).

111. To expres$ increased by one-third of the
sum ofx and® writ® + %(x +2).

112. To express: decreased by the difference
betweerbz and write — (52 — 9).

113. The sum ofc divided b and is
writtenz/2 +x org + .

is written

less than the product ®f

114. Twice the sumob times arid is
written as2 ¢n + 5).

115. Because the area of a rectangle is the
length times the width, we havex ¢ 3 =)24

116. Because the area of a rectangle (or
square) is the product of the length and the
width, we have/{ +2 Y{+ 2 ) 24.

117. Because the area of a parallelogram is the
product of the base and height, we have
w(w — 4) = 24.

118. Because the area of a triangle is one-half
the product of the base and height, we have

%y(y —2)=24.
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2.6 WARM-UPS 3z +3 =141

3x =138
1. Uniform motion is motion at a constant rate. * =46
2. When solving a geometrjgroblem you r+1 =47
should draw a figure and label it. T +2 =48

3. If zandz + 10 arecomplementargngles,
thenx + 2 + 10 = 90.

4. If xandxz — 45 aresupplementargangles,
thenx + x — 45 = 180.

5. If zis an even integer, them +2 is an

The three integers ané 47 , afl .

4. Letx = the first even integes, + 2 = the
second even integer, amd- 4 = the third
even integer. Since their sumlist , we can
write the following equation.

eveninteger. , str+2+a+4=114

_6. If zis an odd integer, them +2 is add 3r+6=114

Integer. 3r = 108

7. False, the first step is to read the problem. r — 36

8. True. T4+ 2=238

9. True, itis a good idea to draw a diagram. z+4 =40

10. False, ifr is an odd integer, ther-2 IS The three consecutive even integers3res ,

also an odd integer. and4o0 .

11. True, because the sum of the degree 5. Letz = the first odd integer and

measures of complementary angles is 90. z + 2 = the second odd integer. Since their

12. False, because andt 180  isneob . sum is152 , we can write the following
equation.

T+ x+2=152

2.6 EXERCISES 27 4+ 2 = 152

1. Letz = the first integer and + 1 = the 2z = 150
second integer. Since their sunT$s , we can T =175
r+2="177

write the following equation. i )
The two consecutive odd integers @e  and

r+z+1=179
2 +1="79 . , _
20 — 78 6. Letz = the first odd integer; + 2 = the
=39 second odd integer,+ 4 =  third odd integer,
41 =40 andx + 6 = the fourth odd integer. Since their
The integers arg9  and 40. sum is120 , we can write the following
2. Letz = the first integer and + 2 = the equation.

second integer. Since their sunkés , we can r+r+2+tr+4+a+6=120

write the following equation. dz +12 =120
43+ 2 =56 dw =108
22 +2 = 56 T =27
T +2 =29 Z+6 =33
The odd integers agy  agd . The4 consecutive odd integers are29,31,

the and33 .

3. Letz = thefirstintegery + 1 = o
7. Letz = the firstintegery + 1 = the

second integer, and+ 2 =  the third integer. . -
Since their sum i$41 , we can write the second integer; +2 = the third integer, and
following equation. x + 3 = the fourth integer. Since their sum is

r4+r+l4z+2=141 194, we can write the following equation.
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r+zrz+1+x+2+x+3=194

4r+6 =194
4r = 188
xr =47
r+1=48
r+2=49
z+3=250

The three integers ang 48 49 , &l

8. Letx = the first even integes;, + 2 = the

second even integer, amd- 4 = the third

even integer, and + 6 = the fourth even

integer. Since their sum3d0 , we can write

the following equation.
r+zrz+24+x+4+2x+6 =340

4r + 12 = 340
4r = 328
T = 82
r+2=284
r+4=286
r+6=288

The four consecutive even integers &2e84 ,
86, and8s .

9. Letx = the width an@z =
Since the perimeter is50

the length.
, we can write the

following.
2@)+ 2 Qx)= 150
6x = 150
r =25
2x =50

The length i$0 m and the width2s  m.
10. Letx = the width an@x + 6 = the
length. Since the perimeterd88 , we can
write the following equation.
2@)+ 2Rz +6)= 228
6x + 12 = 228
6x = 216
z = 36
20 +6 = T8
The length ig8 feet and the width3é  feet.
11. Letx = the width and: + 4 = the length.
Since the perimeter isf6 , we can write the
following equation.
20+ 2@+ 4)=176
20+ 2x +8 =176

4r +8 =176
4r = 168
T =42
r+4 =46
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The width is42 inches and the lengthtis
inches.
12. Letx = the length of the first side,
2r — 81 = the length of the second side, and
x + 61 = the length of the third side. Since the
total is720 , we can write the following
equation.
r+2r—8l+x+61="720
4 — 20 =720
4x = 740
x =185
2x — 81 = 289
x + 61 = 246
The sides aré85 m2l9 mi, ard6  mi.
13. Letx = the length of each of the equal
sides and: — 5 = the length of the base of the
triangle.  Since the perimeter3i$  inches, we
can write the following equation.
r+x+x—5=34
3x =39
=13
The length of each of the equal side$ds
inches.
14. Letz = the width and: 4 8 =
Since the perimeter &8
following equation.
20 +2@+8)=288
2z + 22+ 16 = 88

the length.
feet, we can write the

4o =72
=18
z+ 8 =26

The room isl8 feet bg6 feet.

15. 2w + 2w + 40 = 180

4w + 40 = 180
4w = 140
w = 35

So the angle marked 3§ °.
16. 32+ 2—-6=90

4z = 96

z=24
So the angle marked 24 °.
17. Letx = his speed on the freeway and
x — 20 = his speed on the country road. Since
D = RT, his distance on the freeway was
and his distance on the country road was
5(x — 20). Since his total distance w35
miles, we can write the following equation.
dx + 5@ —20)= 485



2.6

4z + bz — 100 = 485
9x = 585
r =65
He traveled5 mph on the freeway.
18. Letx = her walking speed arxt =  her
running speed. Her distance walkingis and
her distance running 85 24 ). Since her total
distance wag2 miles, we can write the
following equation.
22405 Qx)=12
3xr =12
r=4
Her walking speed was miles per hour.
19. Letx = her speed after dawn and
x + 5 = her speed before dawn. Her distance
after dawn waséx and her distance before
dawn wash £ + 5 ). Since her total distance
was630 miles, we can write the following
equation.
6x+5@+5)= 630
6z + 5x + 25 = 630

11z + 25 =630
11z = 605
T =55

Her speed after dawn was  mph.
20. Letx = his speed on Monday and
x + 12 = his speed on Tuesday. Since his time
on Monday wa$ 75 hour, his distance
Monday wad) 752 miles. Since his time on
Tuesday wa86,/60 = 0 6. hour, his distance on
Tuesday was$ 6.2(+ 12 ). Since the distance is
the same either day, we can write the following
equation.

07x=06¢+12)

075z =006x+72

015 =72

T =48
Since his speed on Monday wis  mph and
his time on Monday wa%75 hour, his distance
on Monday wa$ 75 48 ¥ 36 miles.
21. Letx = the time in hours to L.A. and
x + 48/60 = the time in hours to Chicago.
SinceD = RT , we have
640x =512@ +08)
640x = 5122 + 4096

128x = 409 6
r=32
640z = 2048
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The trip from L.A. to Chicago wa$2 . hours
and the trip from Chicago to L.A. wds hours.
The distance from Chicago to L.A.46848
miles.
22. Letz = the time in hours from Colorado
Springs to Pikes Peak and- 15 =  the time
in hours for the return trip. Ude = RT to
get

6z=15¢—15)

6x =15z — 225
—9x = —-225
r=25
The ride to Pikes Peak to@ls . hours.
23. Letz = the length and — 8 = the width

of the frame. Us® = 2L + 2W
2z 4+ 2(x — 8) = 64

4xr — 16 = 64
4x = 80
xz =20

r—8=12

So the length i20 in. and the widthls  in.
24. Letx = the length and.20z = the width
of the box. Usé = 2L 4+ 2 .

2x 4+ 2(0.20z) = 192

2.4x = 192
x = 80
0.20z = 16

So the length i80 cm and the widthlis ~ cm.
25. Let x = the length of each of the equal
sides and: — 2 = the length of the third
(shortest) side. The perimeter is 13 feet.
r+x+xr—2=13
3r =15
r =25
r—2=3
So the sides are fi, ft, agd ft.
26. Let x = the length of the second side,
2z = the length of the first side, and
x + 24 = the length of the third side. The
perimeter isl44 m.
r+2x+x+24 =144
4 =120
z =30
2x =60
r+24=>54
So the lengths of the sides &fe 3,
54 m.
27. Letx = degree measure of the smallest
angle,6z = the degree measure of the largest

m, and
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angle, an@z = the degree measure of the
middle angle. The sum of the degree measures
of all three angles in any triangleli80  °.

T + 6x 4+ 2z = 180

92 = 180
z =20
6x = 120
2x =40

Sothe angles at® , 40 , ° amd0 . °
28. Letx = degree measure of the second
acute angle of the right triangle. The sum of
the degree measures of all three angles in any
triangle is180 °.

x+ 38490 = 180

r =52

Sotheanglesans ,582 ,° afd . °
29. Letx = degree measure of the smallest
angle andlz = the degree measure of each of
the equal angles. The sum of the degree
measures of all three angles in any triangle is
180°.

T+ 4x + 4x = 180

9x = 180
x =20
4x = 80

Sothe anglesa® ,80 ,° afd . °

30. Letx = degree measure of the smallest
angle an@x + 10 = the degree measure of
each of the equal angles. The sum of the
degree measures of all three angles in any
triangle is180 °.

z+2x 4104 22 4 10 = 180

5z + 20 = 180
5 = 160

r =32

2z +10 =74

Sotheanglesai® , 74 ,° afid . °
31. Letxz = the number of points scored by the
Raiders and: — 18 = the number scored by

the Vikings.
r+x— 18 =46
2x = 64
r =32
r—18=14

The scored was Raide38 , Vikings

32. Letx = the payroll for the Mets in
millions of dollars,x + 52 = the payroll for
the Yankees in millions of dollars, and
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x — 14 = the payroll for the Cubs in millions
of dollars.
T+ x+952+ 1z — 14 =485
3x + 38 = 485
3x = 447
r = 149
r+ 52 =201
xr—14 =135
So the payroll were: Metsi$9  million,
Yankees 801 million, and Cub4$  million.
33. Letz = the driving time before lunch and
x — 1 = the driving time after lunch. Since
D = RT,
50z + 53 ¢ — 1 )= 256
103z — 53 = 256

1032 = 309
xTr =
r—1=2

She drove foB hours before lunch. The
distance from Ardmore to Lawton2s53 ) or
106 miles.
34. Let x = the Monday driving time and
x — 2 = the Tuesday driving time.
47z + 69 (x — 2) = 326
116z — 138 = 326

116x = 464
r=4
r—2=2

He drove4 hours on Monday. The distance
from Valentine to Chadron 56§ ) @88
miles.

35. Letx = Crawford's age ih950

x — 1 = John Wayne's age 950 , and
x — 2 = James Stewart's agelfis0
r+x—14+2—-2=129
3r =132
x =44
r—1=43
r—2=42
So Crawford was born it906 , Wayne in

1907, and Stewart in908 .

36. Letz = Hope's age ih951

x + 2 = Gable's age in951 , and

x — 2 = Fonda's age ih951
r4+rx+2+x—-2=144

3z =144
T = 48
r+2=>50

T —2 =46



2.6 Number, Geometric, and Uniform Motion Applications

Hope was born in903 , Gable 901
Fonda in1905 .
37. Letx = the length of the shortest piece.
The longest piece i&x + 2 feet. The total
length for two short pieces and one long piece
is 30 feet.

2v + 2242 =30

4xr = 28
r=7

The short pieces afe feet each and the long
piece is2(7) +2 on6 feet.

, and

38. Let x = the width of each pen add =
the length of each pen. To fence the pens he

needst widths an8l lengths.
4z + 3(3x) = 65
13z =65
=25
3xr =15

Soeachpenis feethy feet.

2.7 WARM-UPS

1. The rateof discount is a percentage.

2. The discounts the amount by which a price
is reduced.

3. The_producbf the original price and the
rate of discount is the discount.

4. A tablehelps us to organize information
given in a word problem.

5. An interest rates a percentage.

6. True, becaus#2 % ofi§00 i H.

7. False, because % o8®000  i$080.

8. True, because 20% of (2x and the
amount she pays is— 0.2z  018z.

9. False, because %of (96zx.

2.7 EXERCISES

1. Letz = the original price of the television

and0 25z = the amount of the discount. Since
, We can write

the amount of the discount i8(%
the following equation.
025z = 80

2. Letz = the original price.

012z =175

x =625
The original price wast®5
3. Letx = the original price and 20z = the
amount of the discount. Since the price after
the discount was3R0 , we can write the
following equation.
x —020x = 320
0 80x = 320

v = 320 = 400
The original price was4p0

4. Letx = the original price and 15z is the
amount of discount. The price she paid is the
original price minus the discount.

z — 0152 = 27000

0 85z = 27 Q00
27000

5. Letx = the selling price, andl 10z = the
real estate commission. The selling price
minus the commission is what Kirk receives.
x — 008z =115 000
0922 = 115000
x = 125 000
The house should sell foi %5 000
6. Letz = the selling price of the horse. The
auctioneer get8 10z  for selling the horse.
Since the selling price minus the commission
must equal $10 , we can write the following

equation.
x — 010z = 810
09z = 810
x =900
The horse must sell fo980 for Gene to get
$310.

7. Letxz = the amount of her sales and
0.072 = the amount of sales tax. Since her
total receipts were4b2 24 , we can write the
following equation.

z+007xr =462 24

107z = 462 24
x = 432

The sales tax was07 432 ) 0B®24.

67
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8. Letx = the selling price andl08z = the
amount of sales tax. The selling price plus the
tax was $5 714 .
z+008x = 15714
108x =15,714
r = 14,550
The selling price of the car wa$45550
9. Letx = the amount invested in th60  fund
andz + 3000 = the amount invested in thél
fund.
0.18x + 0.15(x + 3000) = 3750
033z + 450 = 3750
033z = 3300
z = 10,000
x + 3000 = 13,000
He invested $0 000 in th&00 fund and
$13,000 in the101 fund.
10. Letz = the amount lent to her brother at
8% and2z = the amount lent to her sister at
16%. Since her total interest income was
$0.20, we can write the following equation.
008()+016Qx)=020
0.08x + 0.32z = 0.20

040x =020
z =050
2¢ =100

She lent her brothel0%0 and her sistenN® .
11. Letz = the amount invested &t % and
25000 — x = the amount invested 4t %. His
income on the first investment wa®5x and
his income from the second investment was
0.04(25000 — z). Since his total income was
actually $140 , we can write the following
equation.
0.05x + 0.04(25000 — ) = 1140
0052 + 1000 — 0 04x = 1140
001z = 140
x = 14000
25000 — 2 = 11 000
He invested $4 000 in Fidelity and$000 in
Price.
12. Letz = the amount invested in the
Dreyfus fund and0000 — x = the amount
invested in the Templeton fund.
0.16x + 0.25(30,000 — x) = 6060
0 16x + 7500 — 0 252 = 6060
—009x = —1440
x = 16 000
30,000 — z = 14,000
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She invested 8 000
in Templeton.
13. Letx = the amount of % milk. The
gallons ofl % milk are mixed witB0 gallons
of 3% milk to obtainz + 30 gallons af %
milk. In thel % milk there ar@é 01z gallons of
fat. In the3 % milk there ai@03 3({ ) gallons
of fat. In the2 % milk there ai®@02 =+ 30 )
gallons of fat. We can write an equation
expressing the fact that the total of the fat in
the two milks that are mixed is equal to the fat
in the final mixture.
0.01z +0.03(30) = 0.02(z + 30)
00lz+09=002x+06
09=001z+06

in Dreyfus ant4®0()

03 =001z
100(003)= 1000 01x)
0=z

Use30 gallons ot % milk.
14. Letx = the number of gallons 6f %
solution. This solution is mixed wits0
gallons to obtain + 30 gallons 8f %
solution. The equation accounts for all of the
acid.
0.05z 4+ 0.10@30)= 008 ( + 30)
0052 +3=008x+24
06 =0.03x
20==zx
Twenty gallons ofy % solution should be used.
15. Letz = the number of liters &f %
solution and30 — z = the number of liters of
20% solution. The amount of alcohol in the
5% solution isD 052 . The amount of alcohol
in the20 % solution i® 20 30 —x ). The
amount of alcohol in the findld % solution is
0.10(30). We can write an equation expressing
the fact that the total of the alcohol in each of
the two solutions mixed is equal to the alcohol
in the final result.
00524+ 02030 —2)=0.10@30)
005x+6—020x=3

6—015z =3
—0.15z = -3
-3
= —515 = 20
30—z =10

He should us@€0 liters &f % alcohol ard
liters of20 % alcohol.

16. Letx = the amount of pure antifreeze and
20 — z = the amount ofi0 % solution.
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x+040Q0 —x)=050€0)
r+8—04x =10

06x+8=10
06x =2
_;_m

She should us«%Q guarts of pure antifreeze

and < 50 quarts o0 % solution.

17. Letm = the number of registered voters.
We can write the following equation.

060z = 33420
T = 3%4620 — 55700

There areb5 700 registered voters.
18. Letx = the number of voters in the
sample.

045z = 594

_ 594 _
T=545 = 1320

There werel 320 voters in the sample.
19. Letx = the price of the car and
0.082z = the amount of sales tax. Since the
amount of sales tax wag®0 , we can write
the following equation.
008z = 1200

= $200 = 15000
The price of the car was $000
20. Letz = her income anfl 24x =
amount of taxes she paid.

0 24z = 9600

9600 _
T = o1 = 40000
Her income was 4 000
21. Letx = the percent increase atel=  the

amount of increase. Since the actual amount of
increase is& , we can write the following

the

equation.
8r =06
_6 _
r=g3=075

The price of the shirts is increasgsl ~ %.
22. There werer fewer cases this year than
last. Letr = the percent of decrease.

xB5)="7

r=H=02=20 %

The percent decrease in AIDS cases ¥as  %.
23. Letz = the number of students at
Jefferson and + 400 = the number of
students in the combined school. The number
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of African American students at Jefferson is
0.60x. The number of African American
students at Wilson i820 400 ). The number
of African American students in the combined
school will be0 44 £ + 400 ).
0.60z 4+ 0.20(400) = 044 (x + 400)
0.60x + 80 = 044x + 176
0.16x + 80 = 176
0 16x = 96
x = 600
The number of students at Jeffersoi(i8
24. Letx = the number of students in the %
school and00 — x = the number of students
in the10 % school. In the combined school
40% of the800 students will be Caucasian.
We can write the following equation.
0.58x +0.10@800 — ) = 040(@®00)
058z 4+ 80 — 0 10z = 320
0 48z = 240
x = 500
There ares00 students in the
300 students in th@é0 % school.
25. Letxz = the number of people in private
rooms andc + 18 = the number of people in
semiprivate rooms. The revenue from the
private rooms i200z dollars and the revenue
from the semiprivate rooms 160 = - 18 )
dollars. We can write an equation for the total
receipts.
200z + 150 (x + 18) = 17 400
2002 + 150x + 2700 = 17 400
350z + 2700 = 17 400
350z = 14700
T =42
x + 18 = 60
They havel2 private rooms afd
private rooms (holding0 people).
26. Letx = the number of TV ads
x — 60 = the number of radio ads.
3,000z 4+ 2,000 (x — 60) = 580,000
5000z — 120 000 = 580 Q00
5000z = 700 POO
r = 140
x — 60 =80
There will be140 TV ads ang8D radio ads.
27. Letx = the number of pounds of
pistachios. We can write an equation
expressing the total cost of the mixture.
6.40z +4.8020)= 540 + 20)

% school and

semi-
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6.4x + 96 = 5 4x + 108
=12
We should mixt2 pounds of pistachios wiih
pounds of cashews to get a mix that sells for
$5.40 per pound.
28. Letx = the number of pounds of premium

coffee andl00 — x = the number of pounds of

regular coffee.
6x + 4(100 — x) = 4.64(100)
2z + 400 = 464
2x = 64
z =32
100 —x =68
Blend32 pounds of premium arsd
regular.
29. Letz = the number of nickels and
10 — & = the number of dimes. The value in
cents of the nickels i&r
of the dimes i40 10 — = ). Since she &5
cents altogether, we can write the following
equation.
5x 4+ 10010 —z)= 80
5z + 100 — 10z = 80

—bx = —20
r=4
10— =6

She used nickels aiid dimes.
30. Letx = the number of dimes and
36 — z = the number of quarters. We can
write an equation expressing the total value of
the coins.
010z 4+ 02586 —x)= 450
010z +9—0252 =450

—015x =—-45
=30
36—x=6

He used0 dimes arl quarters.

31. Letz = the number of gallons of corn oil.
0.14z + 0.070600) = 0.11(z + 600)
014z +42=0.11x + 66
003z =24
x = 800
Crisco should usg00 gallons of corn oil.

32. Letx = the number of kilograms of dark
chocolate.
0.352 +048(0) = 040 (x + 50)

pounds of

and the value in cents
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0.35x + 24 = 040z + 20
—0.05z = —4
=80
Mix 80 kilograms of dark chocolate.
33. Letx = the number of gallons of water.

One gallon of Hawaiian Punch contains 0.10(1)

or 0.10 gallon of fruit juice. The final mix will
contain0.06(x + 1) gallons of fruit juice.
0.10(1) = 0.06(x + 1)
0.10 = 0.06x + 0.06

0.04 = 0.06z
b 0.04 _ 2
0.06 — 3

So, mix2/3 gal of water with one gallon of
Hawaiian Punch.
34. Letx = the number of liters of grape
juice. The amount of alcohol in the wine is
0.12(2) and the amount in the mixture is
0.10(z + 2). These amounts are equal.

0.10(z 4 2) = 0.12(2)

0.10z 4+ 0.2 =0.24

0.10z = 0.04
x=04=2/5

So the amount of grape juice2gs liter.
35. Letxz = the price in dollars for a top and
2z = the price in dollars for a pair of shorts.
The total price is $108.

5(2x) 4 8(z) = 108

18z = 108
=26
2x =12

So shorts are $12 and tops are $6.
36. Let x = the number of CD players and
3z = the number of VCRs.

150z + 120(3z) = 10,710

5102 = 10,710
__ 10,710 _
T= "7y = 21
3r =63

So she orderefil CD players &#d  VCRs.
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2.8 WARM-UPS

1. The symbols< <, >,
inequalitysymbols.

2. To graphz > a on a number line we use a
bracketata.

3. To graphz < @ on a number line we use a
parenthesista.

4. A compoundnequality involves more the
one inequality.

5. Ifa < z < b, thenz isbetweern: andb.

6. True, because2 = —2.

7. False, because6 < —5.

8. True, because?2 > —3 and2 < —1.

anc> are

9. True, because the inequalitiesc 7 and
7 > x are equivalent.
10. False, because3 < —3 is incorrect.

11. False, because2 < —3 is not correct.

2.8 EXERCISES

1. False, because5 isto the rightef  on

the number line. Se-5 > —8 is correct.

2. False, because6 is to the left-a on the
number line. Se-6 < —3 is correct.

3. True, because 3 isto the leftof onthe
number line.

4. True, because6 isto the left@f on the
number line.

5. True, becaus¢ < 4 s true if eithéek 4
or4 =4 is correct.

6. True, because3 = —3 s correct.
7. False, because6 is to the left-of
number line.

8. False, because?2
the number line.

9. True, because4 < —3 is correct.

10. True, because 5 isto therightef0 on
the number line.

11. True, 3)@)—1 < 0 — 3 is equivalent to
—-13 < -3.

12. False, because4 ()6 < —-35(H1 is
equivalentt@ < —14 .

13. True, because4 5()6>5 6 )is
equivalent to-26 > —30 .

on the

is to the right-ed on

14. True, becausé 8(} 30 > 75()2 17 )is
equivalentt@ > 1 .
15. True, becaus@ 4(} 12<39(3)2 is
equivalent tal6 < 25 .
16. True, because3 4()12<23()}6 is
equivalenttd) < 0 .
17. The graph of: < 3 consists of the
numbers to the left &f includirgy on the
number line. It is written in interval notation as
(—OO, 3]
i

1012345
18. The graph oft < —7 consists of the
numbers to the left of 7 including7 . Itis

written in interval notation as—oo, —7].
< | | Il h | | |

1-10-9 -8 7 —6 -5
19. The graph oft > —2 consists of the
numbers to the right 6f2 on the number line.

It is written in interval notation &s-2, co).
(e

<! |

“4-3-2-1 0 1 2
20. The graph ofc > 4 consists of the
numbers to the right af on the number line. It
is written in interval notation a(%, 00).

LI L
2 3 45 6 7 8

21. The inequality—1 > = is the same as
z < —1. Itis written in interval notation as
(—o0, —1).

L)

>

~5—4-3-2-1 0 1

22. The inequality) > = is the same as< 0

It is written in interval notation &s-oo, 0).
A

I R B N 1
LI B N T

—4-3-2-1 0 1 2
23. The graph of-2 < x is the same as the
graph ofr > —2 , the numbers to the right of
and including-2 . It is written in interval
notation ag—2, o).

| | [ I L

1 T L T T T

—4-3-2-1 0 1 2
24. The graph of-5 > x consists of the

o

numbers to the left of and includirgh . Itis
written in interval notation as-oo, —5].
oz L L L i | | | >
9-8-7-6-5-4-3
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25. The graph ofc > % consists of the

numbers to the right of and includi@ Cltis
written in interval notation ad /2, o).

26. The graph ofc > —% consists of the

numbers to the right of and includiﬂg% . tis

32100 1 2
27. The graph oft <53 consists of the
numbers to the left of and includipg . . Itis

written in interval notation as-oco, 5.3].

53
:1 [

1234567
28. The graph oft < —3 4 consists of the
number to the left of and including3 4 . . Itis

written in interval notation as-oo, —3.4].

—-3.4
. !

7 -6 -5 —4 23 2
29. The graph of-3 < 2 < 1 consists of the
numbers between3 and . Itis written in
interval notation ag—3,1).

< | f—— |-
-4-3-2-1 0 1 2
30. The graph of) < = < 5 consists of the
numbers betweetr aid . It is written in

interval notation ag0, 5).

o

I L 1 1 L \

\

012345

31. The graph oB <z < 7 consists of the

numbers betweeh and , includig &nd . It

is written in interval notation g8, 7].
| [

= =

] 1
T L T T T i | T
2 345 6 78

32. The graph of-3 < x < —1 consists of the
numbers betweer3 andl , including
and—1 . It is written in interval notation as
[—3,—1].

33. The graph of-5 < x < 0 consists of the
numbers betweer5 aid , including but
not including0 . It is written in interval notation
as[—5,0).
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) >
S5-4-3-2-1 0 1

34. The graph of-2 < x < 2 consists of the
numbers betweenr2 ard , includidg but not
including—2. It is written in interval notation

as(—2,2].

< A
3210123
35. The graph ofl0 < < 100 consists of the
numbers betweet) anid0 , includin@)
but not includingltO . It is written in interval

notation ag40, 100].

—
IJI

L L I h | |

~<— >

20 40 60 80 100 120
36. The graph of) < 2z < 600 consists of the
numbers betweeh aBd0 |, includihg but
not including600 . It is written in interval
notation aso0, 600).

| [ I I A} |

~<— >

—200 0 200 400 600 800

37. The graph shows the numbers to the right
of 3. The inequality: > 3 describes this
graph. The solution set in interval notation is
(3,00).

38. The graph shows the numbers to the left of
and includingt . The inequality < 4

describes the graph. The solution set in interval
notation is(—oo, 4].

39. The graph shows the numbers to the left of
and including . The inequality < 2

describes this graph. The solution set in
interval notation i§—oo, 2].

40. The graph shows the numbers betw@en
and3 , including but not includingg . The
inequality0 < = < 3 describes this graph. The
solution set in interval notation {8, 3].

41. The graph shows the numbers betw@en
and2. The inequality < z < 2 describes this
graph. The solution set in interval notation is
(0,2).

42. The graph shows the numbers betweédn
and3, including-1 but not includingy . The
inequality—1 < x < 3 describes the graph.
The solution set in interval notation|is1, 3).

43. The graph shows the numbers betweén
and7, including’ but not5 . The inequality
—b < z < 7 describes this graph. The
solution set in interval notation {s-5, 7].

44. The graph shows the number to the left of
4. The inequalityr < 4 describes the graph.




The solution set in interval notation is
(—o00,4).

45. The graph shows the numbers to the right
of —4. The inequality: > —4 describes this
graph. The solution set in interval notation is
(—4,00).

46. The graph shows the numbers between
and2, includin@ . The inequality< =z < 2
describes this graph. The solution set in
interval notation ig0, 2].

47. Replacer by-9 inz >3 .
—+9)>3

9>3
Since the last inequality is correet)  satisfies
—z > 3.
48. Replacer by -3 < —z .

-3< -5
Since the last inequality is incorrett, does not
satisfy the inequality.
49. Replacer by-2 in <z .

5< =2

Since the inequality is incorrect2  does not
satisfyb < z .

50. Replacingr byl it > x givesus>4
which is correct. Sd satisfies the inequality
4> x.
51. Replacer by-6 iz —3> —11 .
2(6)3>-11
—15> —-11
Since the last inequality is incorreett
not satisfy2z — 3 > —11 .
52. Replacer by i3z —5<7 .
3d)-5<7
T<T
Since the last inequality is incorredt,
satisfy the inequality.
53. Replacer by in-3x+4> -7 .
—3@)+4> -7
5> -7
Since—5 > —7 is correcy satisfies
—3x+4>-T.
54. Replacer by-4 in5z+1> -5 .
—5F4)+1> -5
21 > =5
Since the last inequality is correet4
satisfy the inequality.
55. Replacer by 8z —7<5zx—-7 .
30)—-7<50)—7
—7< =7

does

does not

does
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Since—7 < —7 is correct) satisfies
3r—7<bx—T1.
56. Replacer by iRz +6 >4z -9 .
20)+6>40)-9
6>-9
Since6 > —9 is correct) satisfies
2x +6 > 4x — 9.
57. Replacer b2 5 in-10x+9 <3 ao+3 ).
—100)+9<30+3)
9<9
Since the last inequality is corregt,
the inequality.
58. Replacer by 5 iRz —3<4a—1 ).
215)-3<4(5-1)
0<2
Since the last inequality is corrett) . satisfies
the inequality.
59. Replacer by-7 inb <z <9 .
—-5<-7<9

satisfies

Since—7 is not between5 afAd—7 does
not satisfy—5 <z < 9 .
60. Replacer by-9 in6 <z <40 .

—6<-9<40

Since—9 is smaller thar6 , this inequality is

incorrect and-9 does not satisfy

—6 < z < 40.

61. Replacer by-2 i3 <2x+5<9 .
—-3<2(F2)+5<9
-3<1<9

Sincel is betweer3 arid—2

—3<2r+5<09.

62. Replacer by-5 i3 < —-3x—-7<8 .
—3<-3(5)—-7<8
-3 <8<8

Since the last inequality is correet)

the inequality.

63. Replacer by-34 in

—4.25z — 1329 < 0.89.
—425(34)—1329<089
116 <089

Sincel 16 < 089 is incorrect-3 4. does not

satisfy—4 25z — 1329 < 089 .

64. Replacer byt8 i8325x— 1478 <13. .
325@8)-1478 <13

082<13

Since the last inequality is corredt§ . satisfies

the inequality.

does satisfy

satisfies
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65. Since—5.1 > —5 isfalse) > —5 is true,
and5.1 > —5 istrue, only andl. satisfy

T > —b.

66. Since—5.1 <0 istrue) <0 istrue, and
5.1 < 0is false, only-51 and satisfy< 0
67. Sinceb < —5.1 isfalsej < 0 is false, and
5 < b.listrue, onlys 1 satisfies < x

68. Since—5 > —5.1 istrue;-5 > 0 is false,
and—5 > 5.1 is false, only-5 1. satisfies

-5 > x.

69. Only 5.1 is betwees and

70. Only —5.1 satisfied < —z < 7 .

71. All three given numbers satisfy

—6 < —x < 6.

72. Only5.1 and0 satisfy-5 <z —-01.<5 .
73. Let p = the sale price of the car and
0.08p = the amount of sales tax. The sales tax
was more than1$00 is expressed as

0.08p > 1500.

74. Let p = the price of the computer. The
amount of sales tax 509p and the total cost
is less than ®00. Sp+ 0.09p + 40 < 1000.
75. Let p = the price of an order of fries,

2p = the price of a hamburger, and

p + 0.25 = the price of a Coke. If the price of
all three is under%00 , then we can write
p+2p+p+0.25 < 2.00.

76. If dis the number of dogs, th%d is the
number of cats. The total number of dogs and
cats is greater than or equaBto So

d+%d > 30.

77. Lets = his score on the remaining test.

The average is found by adding the scores and
then dividing by3 . Since the average must be

at leas0 , we can writét+ 52 +5 > 60

78. Lets = her score on the final. The
average is found by adding the scores and
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then dividing by2 . Since the average must be
at leasv0 , we can Writ§72ﬂ > 90

79. Let R = his speed an®lkR = his daily
distance. His distance was betw&6f and
453 is expressed @96 < 8R < 453
80. Letb = the amount that Betty will pay and
b 4+ 100 = the amount that Bart will pay.
Since the total is betwee3® 99. arii$99 .
we can write the following inequality.

39999 < b+ b+ 100 < 579 99
81. The angle at the base of the ladder is
90 — z. S060 < 90 —x < 70 .
82. The smallest angle I80 —z — (8 )
and the inequality i$80 — x — o+ 8 ¥ 30
83. a) The girth is the sum of the length, twice
the width and twice the heigfit) . So

45 4 2(30) + 2h < 130.

b) From the graph you can see that 130 inches
of girth corresponds to about 12 in. in height.
So the maximum height is 12 in.
84. a) The average is obtained by dividing the
hits by the times at ba®3/317 = 0.293.  If he
getsz hits in the nex) at bats, then he will
have93 + x hits irB17 +20 oB37 at bats.
To get his average over300 we have

93+

b) From the graph a batting averageé)&00
corresponds to abow00  hits. So he needs
more than 100 hits.

85. In the formular = % letw = 27,
N =50, andn = 17:
50-27 79

r = —
17
The gear ratio is approximately  and
according to the chart it is used for moderate
effort on level ground.

2.9 WARM-UPS

1. Equivalentinequalities have the same
solution set.

2. According to the additioproperty of
inequality, adding the same number to both
sides of an inequality produces an equivalent
inequality.

3. According to the multiplicatioproperty of
inequality, the inequality symbol is reversed

when multiplying by a negative number and
not reversed when multiplying by a positive
number.

4. True, because dividing each side of

2z > 18 by 2 yieldsz > 9.
5. False, because addifg
x —5 > 0yieldsz > 5.

6. True, because dividing each side-b¥
reverses the inequality symbol.

to each side of
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7. False, because:” isatmdst " means is
less than or equal o

8. True, becauser* is not more théh ”
meansr < 85.

9. True, because > b ard<a are
equivalent.

2.9 EXERCISES

1. Subtractr from each side to get> —7

2. Add 6 to each side to get< 6

3. Divide each side by to gét< w, or

w > 3.

4. Divide each side by toget> - ,or

z < 2.

5. Multiply each side by-1 and reverse the
inequality to getr > —8.

6. Multiply each side by-1 and reverse the
inequality to getr < 3.

7. Divide each side by-4 and reverse the
inequality to gek > 1.

8. Divide each side by-9 and reverse the
inequality to get < —3 .

9. Multiply each side by-2 and reverse the
inequality to geyy < —8.

10. Multiply each side by-3 and reverse the
inequality to getr > —12 .

11. 24+3>0
r+3—-3>0-3
Tz > -3

- o

The solution set is the intervil-3, o).

¢ p—
—5-4-3-2—-1 0 1

12. z+9< -8
r < —17
The solution set is the interviglco, —17].
L 1

l 1 |
T T 1 [

|
—19 —-18 =17 —16—15

13. —B<w-1
—2<w
w > —2

The solution set is the intervat2, co).
- L L L L

\ :
-2-1 0 1 2

o

3
14. 9>w—12

21 > w

w < 21

The solution set is the intervatoo, 21).

19 20 21 22 23
15. 8> 2b
4>0
b<4
The solution set is the intervatoo, 4).
—_—
-1 01 2 3 4 5
16. 35 < 7b
5<b
b>5
The solution set is the intervél, co).
R w—
2 3 45 6 7
17. -8z <4
z > —%

The solution set is the interviat1/2, o).

|
~<—

|
f
-2 -1

s ml

0 1
18. —4y > —10

y<3
The solution set is the intervalco, 5/2)].

o1 23
19. 3y—2<7

3y <9

y <3
The solution set is the intervatoo, 3).

|

—_
=3¢ B
— L
[ B

20. 2y —5>—9
2y > —4
y>—2

—
>
®
0
=2
c
=
@]
S5
wn
@D
—~
&
—
>
®
5
=
®
=
2
> DO
1L

z
3
The solution set is the interviat1/3, o).

1
3
[ |
|y

-1 Yo
2. 5-62>13
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—6z > 8

4
Zg—g

The solution set is the intervatoo, —4/3].

| el 0]

i
p— T
-3-2-1 0 1

23. 6>—-r+3
r> =3
The solution set is the intervil-3, oo).
< it
~4-3-2-1 0 1
24, 6<12—1r
r<6
The solution set is the intervia-oo, G]i
2345678
25. 5—4p>—-8—3p
—p>—13
p <13

The solution set is the intervgl oo, 13).
e ——) | | 5

9 10 11 12 13 14 15
26. 7T—9p>11—-8p
—-p>4
p<—4

The solution set is the interviat oo, 24].
P | L | i | | |
0 2 4 2%

28.  —2¢>-4
“3(-30) =30
qg<6
The solution set is the intervh oo, 6].
ol —— | |
2345678
1 1
29. 1-— %tz g7
“qt=%
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t<?
The solution set is the intervgl oo, 7/2].
>
| L L L 1 1 | .
T T T L | 1 T
01 2 3 4 5

1
| | |( |
e
—2-1 0 1 2
31. 0.1x + 0.35 > 0.2
10z + 35 > 20
10x > —15
z>-—1.5

The solution set is the interva1.5, c0).
-15

32. 1-0.022 <0.6
100 — 22 < 60
—2x < —40
x > 20
The solution set is the intervi@o, oo).r

|
—~ 1 T T

I .
-10 0 10 20 30

33. 2r4+5<x—6
T+5<—6
z < —11
The solution set is the intervahoo, —\11).

| 5

T ——)
—15-14-13-12—-11—-10 -9

34. 3r—4<2x+4+9
r—4<9
<13
The solution set is the intervahoo, 1?{).

P I - [ .

7
9 10 11 12 13 14 15

35. r—4<2(x+3)
r—4<2xr+6
—4<x+6
—10<x



29

z > —10
The solution set is the interval 10, oo)

<l 1 £ .

1 1 \ T T T :

—12-11-10-9 -8 =7 —6

36. 2v +3 < 3@ —5)
20 +3 < 3x—15
3<z—15
18<x
x> 18

The solution set is the intervl8, co).
I L | | |

<!

Lo

I 1 \ T T T T

16 17 18 19 20 21 22

37. 0.52x — 35 < 045z + 8
052x < 04bx + 43
0.07x < 43
Tz < %
r <6143
The solution set is the intervatoco, 614.3).
614.3
38. 8455(x — 3.4) > 4320
84551 — 28747 > 4320
8455z > 33067
z>391
The solution set is the interv@.91, oo).
T T \ T T
2 3 4 5 6 17
39. 5<z-3<7
9+3<x—-3+3<7+3
<z <10
The solution set is the intervid, 10).
e e T
6 7 8 9 1011 12
40. 2<x—-5<6
T<zr<l1l
The solution set is the interv@l, 11).
< f——
6 7 8 9 10 11 12
4. 3<20+1<10
2<2v<9
I<v< %

The solution set is the intervél, 9/2).

\_;w|~o

‘I / il | |

T \ T 1 I I
01 2 3 4 5 6
42. —3<3v+4<7

—7T<3v<3
—%<U<1

>

Solving Inequalities and Applications

The solution set is the intervgh7/3, 1).
7

3

=

[ AN A}
Y T Ly |
1

<) ——
-3-2-1 01 2 3
43. —4<5-k<T
—-9<—-k<2
=DE9) = (D(F) = (1)@)
9>k> -2
—-2<k<9
The solution set is the interv@at2, 9].
1 |

—
2.0 2 4 6 810
2<3-k<8
-1<-k<5
1>k>-5
-5<k<1
The solution set is the interrvp%, 1]

—5—4-3-2-1 0 1
45, —2<7-3y<22
—9< —3y<15
3>y>-5
-5<y<3
The solution set is the int(rervE'ﬂS, 3).

PP T T T TR S N

46. -1<1-2y<3

—2< =2y <2
1>y>-1

-1<y<1

The solution set is the intervalrlL,

\

1

<!

T T

>

1].
0

il

[
—
2 3

2u

5 < 3 -3<17
2u

8 < 3 < 20

24 < 2u < 60
12 <u < 30
The solution set is the intervél2, 30).
I L L

<

47.

>

Y T T

)
I
12 18 24 30

48. —4<?§T“—1<11

3u
—3<T<12
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—12 < 3u < 48 ————] | >
-4 <u<16 1 234567
The solution set is the intervat4, 16). vy 5 oy 1
<! ) )
B puuyy SASER SRS b A Ik
(4 f) = (4 )
g0, —2<idm—1 2 (1-12)212(3 11
—6<4dm—4<2 3y—5§§y+3
—2<4m <6 -y =z
lo,<3 y<—8
2 <M=3 The solution set is the intervat oo, —8].
The solution set is the intervah1/2, 3/2] -—]
L 3 —10—9 -8 =7 -6
2 2
ST A W
T I \7 L | I I
“2-10 1723 565, %(w—%>>i<6x—%)
3—2m
50. 0< == < 9 1 1.3 1
5T — 3 > 5T — 3
0<3—2m< 18 z 18 1% 18
—3<—2m<15 oLz e
3 > 15 —8x >0
2 =M= xz <0
—% <m< % The solution set is the intervial-oo, 0)
. . . Gt Ly
The solution set is the |rlterv§1+15/2,3/12]. . DM SRS
\ A
s 3
’ ’ 1 2) _2(3,_6
51 0.02 < 0.54 — 00048z < 005 6. —3(:-%)<3(3:-9)
—0.52 < —0.0048z < —049 _%Z+%<%2_%
—0.52  —0.0048z . —0.49 1
—0.0048 ~ "—0.0048 -~ =0.0048 B
108.3 > x > 102.1 z>1
102.1 < 2 < 108.3 The solution set is the intervil, co).
The solution set is the interval02.1, 108.3). >
-2-1 01 2 3
102.1 108.3
1 1 1 7
34.55 — 22.3¢ A S U S
52. 0'44<W<0'76 4<3z-2<7
54.78 < 34.55 — 223z < 9462 6<3zr<9
20.23 < —22.3x < 60.07 2<r <3
—091 >z >-269
269 <2< -091 The solution set is the intervl, ).
The solution set is the intervat-2.69, —0.91). ~——f——F>
—2.69 —0.91 1 2 3 4
3_1 2 1
A 58. -5 < 5—1—5w<—§
-9<3-2w< -5
5 1 < 1 —12 < 2w < -8
3. gr-lsd-g3z 6> w >4
6(%1’—1>§6< —%x) .4<w§6 '
32— 6 < 24— 2 The solution set is the interv@d, 6).
5z < 30 34567
z<6 59. Letw = the width andv + 4 = the length.

The solution set is the intervikoo, 6]. The perimeter igw + 2 w+ 4 ). Since the
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perimeter is at lead0
following inequality.
2w+ 2(w +4) > 120
4w+ 8 > 120
4w > 112
w > 28
The width must be at lea2% meters.

, We can write the

60. Letw = the width an@w = the length.
2w+ 2 RQw )< 180
6w < 180
w < 30
The width must be at mo80  feet.

61. Letx = the price of the car. Since the tax
is 0.05x, we can write the following inequality.
x + 005z + 144 < 9970
1.05z < 9826
x < 9358
The price of the car must be less thaasB
62. Let x = the selling price of the car. The
amount Ronald gets is— 0 10z . Since he
must at least pay off the loan, we can write the
following inequality.
z—010x > 11025
090x > 11025
z > 12 250
The car must sell for at leastZ25()
63. Letxz = the price of the microwave. The
cost of the microwave plus the taxii®8x
Since she has at mosi® , we can write the
following inequality.
108z < 594

594
=108
x < 550

The price of the microwave is at most$
64. Letz = the price of an order of fries,
2 = the price of a hamburger, and
x + 0.40 = the price of a Coke. Since the total
is under 8 00 , we can write the following
inequality.
r+2r+2+040 <400
4+ 040 < 400
4r < 3.60
x < 090
An order of fries costs less thad  cents.
65. Letx = Tilak's score on the last test. His

average for the three tests + 52 L

Since his test average must be at I6ast , we
can write the following inequality.

44 4+ 72 +x > 180
116 + 2 > 180
T > 64
He must score at leaét
the course.

66. Letz = her April income.

on the last test to pass

1230+ = > 1720
x > 490
In April she must earn at least3)
67. Letx = the final exam score. Stacy's

semester average#48( +)%x . Since the
semester average must be betwaen 7and
inclusive, we can write the following
inequality.

70 < $(48) + 32 < 79

70 <16+ 32 < 79

p4 < 20 <63

54<3 22 <363
81 <z <945

To get a C, Stacy must score betw8én  and

94.5 inclusive on the final exam.

68. Letx = her final exam score. Sin2g¢3

of the midterm plug /3 of the final must be

betweeri70 and9 inclusive, we can write the

following inequality.

70 < 2(48) + 22 < 79

210 €96 4+ x < 237

114 <z <141

\[V)

Wendy would have to score betwednl and
141 inclusive to get an average betwgén  and
79.
69. Letx = her average speed for a day. Her
distance each day w8s . Since her distance
was betweeB96 amnth3 we can write the
following inequality.

396 < 8x < 453

49.5 < x < 56.625
Her average speed each day was betw@eén
and56 625 miles per hour.
70. Let x = her daily driving time. Her daily
distance was5z .

330 < 55z < 495
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6<xr<9
She drove betweeh afAd hours each day.
71. The supplement to th& ° angl€dis  °.
The angle at the lighthouseli80 — 95 — =
degrees Since the angle at the lighthouse is

less thers0 ° we have the following inequality.

180 — 95—z < 30
85—z < 30
—r < —55
T > 95
Sox must be greater thdh °. From the
diagram,x must be less thah . ° Ho is
betweerb5 ° ands .°
72. The supplement tol0 ° i@ ° and the
complementta i80 —x degrees. The
measure of angle€’ IR0 — (90 — z) — 70.
180 — (90 — z) — 70 < 85
180 =90+ 2 — 70 < 85
20+ 2 <85
T < 65
Sox must be greater than ° and less tiian
73. @) Since60 < r < 80 , we have the
following inequality.
60 < N1 < 80
720 < 27N < 960
26.7 < N < 35.6

Linear Equations and Inequalities in One Variable

The gear ratio is betwe&0  ag@  if the
number of teeth on the chain ring is betwaen
and35 inclusive.

b) 65 <28 <70
1105 < 48w < 1190
23.02 < w < 24.79
The wheel diameter is betwes 02

24.79 in.
o 275

1040 < 75n

13.87 < n
Because: is a positive integer, we did not
reverse the inequality when we multiplied each
side byn . The number of teeth on the cog is
greater than or equal td .
74. @) d = 9000 — 60(30) = 7200
When the price is3® the weekly demand is

in. and

7200 units.
b) 9000 — 60p > 6000
—60p > —3000
p < 50

The demand will be abowi$00
as the price is less thaf(®

units as long

Chapter 2 Wrap-Up

Enriching Your Mathematical Word Power

1. equation 2. linear

3. identity 4. conditional

5. inconsistent 6. equivalent

7. literal, formula 8. function

9. complementary  10. supplementary
11. uniform 12. inequality

13. equivalent

CHAPTER 2 REVIEW

1 r—23=12
T —23+23=12+23

=35
The solutiorset i35} .
2. 14=184y
4=y
The solutiorset ig—4}.
5 3u=3(-4)

u=—06
The solutiorset i—6}.
4, —3r=15
8(_3.\ __8
-§3(-8r) =-§05)
r=—40

The solutiorset ig—40}.

5. —5y =35
_5 —
y=-7

The solutiorset ig—7}.
6. —12 =6h
—12 _ 6h
6 — 6

—2=h

The solutiorset i —2}.
7. 6m = 13 + 5m



m =13
The solutiorset ig13}.
8. 19 —-3n=—-2n
19=n

The solutiorset ig19}.
9. 2c —5=9

20 =14

z=17

The solutiorset g7} .
10. 5z — 8 = 38

5z = 46
_ 46
r=r5

The solutiorset |%%6} .
11. 3p—14=—-4p

3p=—4p+ 14
p=14
p=2

The solutiorset ig2} .
12.  36—9y=3y
36 = 12y
3=y
The solutiorset i3} .
13. 22+12=52—-9

22 =5z —21
—3z=-21
z2=1

The solutiorset ig7}.
14, 15 —4w=7-2w

—4w = -8 —2w
—2w = -8
w=4

The solutiorset i§4} .
15 2h-7)=-14
2h —14=-14
2h =0
h=20
The solutiorset S0} .
6. 2t—-7=0

2t—-14=0
2t =14
t=17

The solutiorset g7} .
17. 3(w — 5) = 6(w + 2) — 3
3w—15=6w+12 -3
—3w =24
w= —8
The solutiorset i§—8} .
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18. 2(a—4)+4=509—a)
20 — 8 4+4 =45 — 5a
2a —4 =45 — ba

Ta —4 =45
Ta = 49
a="17

The solutiorset g7} .
19. 2x—7)—5=5—(3—2x)
20 —14-5=5—-3+42z
20 —19=2+2x
—-19=2
There is no solution to this equation. It is an
inconsistent equation. The solution sef is
20. 2(x—7)+5=—(9—22)
20 —144+5=-9+2z
2r —9=2x—-9

All real numbers satisfy this equation. Itis an
identity.
21. 2w —w) =0

20)=0

0=0
All real numbers satisfy this equation. Itis an
identity.
2. 2y—y=0
y=20

The solutiorset i§0} . Itis a conditional
equation.

23, 3

A number divided by itself i$ except foy0
which is undefined. The soluti@et is all real
numbers excepdl . Itis an identity.

ZBE
t=1

The solutiorset i1} . Itis a conditional
equation.

25. %a—Sz%a—l

6(30-5) =6(3a—1)
3a —30=2a—-6
a—30=—6
a=24
The solutiorset i§24} . Itis a conditional
equation.
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b=2
The solutiorset i§2} . Itis a conditional
equation.
27. 0.06¢ + 14 = 0.3¢ — 5.2
006g=03¢g—192
—0.24g = —19.2
q =280
The solutiorset ig80} . Itis a conditional
equation.
28. 0.05(z +20) = 0.1z — 0.5
00524+1=012—-05

1=0.052—05
1.5 =0.05z2
30 =z

The solutiorset i§30} . Itis a conditional
equation.
29. 0.05(x + 100) 4+ 0.06z = 115
0.05z + 5+ 0.06x = 115
01lx =110
z = 1000

The solutiorset i§1000} . Itis a conditional
equation.
30. 0.06z + 0.08(x + 1) = 041

006z 4+ 008z +008 =041

014z =033
_ 33
T 14

The solutiorset i %} . Itis a conditional

equation.
3L 2u+ 4§ =3x+7
8r+2=12x+1

—dr = -1

_1
r=1

The solutionset |%%} .

1 _ 1
32. 51‘—3—6(E—§
30x —2 = 36x — 3

The solutiorset |%%} .

r_ 3 _x .1

33. & -9 = 618
4

2 14
120 — 18 =4z + 3
8r =21
_ 21
=3
The solutionset |%%} .

Linear Equations and Inequalities in One Variable

35. %x =—

2._3

The solutiorset i%—%} .
37. —3(x—10) = 3z
—%x +5= %l’
—2z + 20 = 3x
—b5r = —-20
r=4
The solutiorset i§4} .
3. —1(6x—9) =23
—2x4+3=23
—2x = 20
z=—10
The solutiorset i§—10} .
39. 34z —1)+6=-3@x+2) -5
3—4r+44+6=-3x—-6-5
—4r +13=—-3x — 11
—xr=-24
r =24
The solutiorset i§24} .

40. 6 —5(1 —2z) +3=—3(1 —2z) — 1
6-5+10x+3=-3+6x—1
10z +4=6x—4
dr = =8
T =2
The solutiorset if—2} .
41. 5 —0.1(z — 30) = 18 + 0.05(z + 100)
5—01z+3=184005z+5
—01x+8=23+005x
—0.15z =15
z = —100
The solutiorset i§—100} .
42. 0.6(x — 50) = 18 — 0.3(40 — 10z)
06x—30=18 -12+ 3x



The solutiorset i§—15} .
43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

06x—30=6+ 3z
6x — 300 = 60 + 30z

—24x = 360
r=—15

ar+b=0

Y= 5:L’+3

5m—3y+9—0
—3y=—-5xr—9

)

y=3r+3
y—1=—3(—06)
y—lz—%x—I—S

y:—%m+4

y+6:%(1’+8)

Chapter 2  Wrap-Up

y+6= 21’+4
y—2:r—2

55. 1o+ 1y=14
% :—%x+4

4-1y - (—%x+4)

y=—2x+ 16

5. —%+%=1
y:%x+2

57. Use—-3 forx iny=3x—4
y=3(-3)—4=-13
58. Use-3 forx iz —3y=-7.
23)-3y=-7

—6—-3y=-7
=3y =-1
v-1
59. Use—-3 forx inbzy =6 .
5(=3)y =6
—15y =6
__6 _ 2
Y=715=75

60. Use—3 forr indzy — 2z = —12.
3(—3)y —2(—3) = —12
—Jy+6=—12
—9y = —18
Yy =2

61. Use—3 forx iny—3=-2¢—4).

y—3=-2(-3-4)
y—3=14
y=17
62. Use—3 forz iny+1=2¢—5).
y+1=23-15)
y+1=-16
y=—17
63. y=—5x+10

If x = —1, theny = —5(—1) + 10 = 15.
If 2 — 0, theny — —5(0) + 10 = 10.
If z =1, theny = —5(1) + 10 = 5.
If 2 — 2, theny — —5(2) + 10 = 0.
If + =3, theny = —5(3) + 10 = —5.

83
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z |y

—-11]15

0 10

1 |5

2 10

3 | -5
64. y=2x—4
If z =0,theny =2(0) —4 = —4.
If z =1,theny =2(1) —4 = -2.
If z =2,theny =2(2) —4=0.
If z =3, theny =2(3) —4 = 2.
If x =4, theny =2(4) — 4 = 4.

Ty
0 -4
1] =2
210
312
44

65. For each value of find the -value by
using the formula = %x —1 asinthe
previous exercise.

T |y
-3 -3
0 | -1
3 |1
6 |3

66. For each value of find the -value by
using the formulag = 10x + 100 .

x Yy
—20 | —100
—-101]0

0 100
10 | 200
67. Sum indicates addition. So the sum of a
number(z) and is+9 .

68. The product of a numbet ( ) afid 7is

69. If two numbers differ by , then one

number is8 larger than the other. Seif is the
smaller, thex and: +8 are used to represent
the numbers. We could also use and3

with = being the larger number.

Linear Equations and Inequalities in One Variable

70. If zis one of the numbers, then two
numbers withasumdfR aie aml—z ,
because: + 12 — z = 12 no matter what
number is used for

71. Sixty-five percent of a number (865.
times the numbdrr) ar65x

72. One-half of a numberz( ) %x

73. If z represents the width, thert+ 5 is the
length. Since the area of the rectangkégis
we can writer £ +5 )= 98 .

74. If x represents one side, then the other side
is2x + 1. Since the perimeter3§ , we can
write the equatiolz +2 2x +1 ¥ 56 .

75. Letz — 10 = Barbara's speed and

x = Jim's speed. I8 hours Barbara travels
3(x — 10) miles. In2 hours Jim traveis:

miles. Since the distances are the same, we can
write the equatioRz = 3(z — 10)

76. Letx + 5 = Gladys' speed and=  Ned's
speed.6(z + 5) 4+ 5z = 840
77. If xis the first even integer, then+2  and

x + 4 represent the second and the third. Since
their sum i990 , we can write the equation
z+zr+2+2+4=90.

78. Letx andr 4+ 2 represent two consecutive
odd integers. Since their sumdis , we have
x4+ + 2 =40.

79. Since the sum of the measures of a triangle
is180°, we have + 2t +t — 10 = 180 .

80. Since complementary angles have a sum of
90°, we havep + 3p — 6 = 90 .

8l. Letx = the first odd integer; + 2 = the
second odd integer, andt- 4 = the third odd
integer. Since their sum287 , we can write

the following equation.
r4+xrx+24+x+4=237
3+ 6 =237
3r = 231
x="T77
r+2=179
r+4=281
The three consecutive odd integers@arer9 ,
andS1 .
82. Letx andz 4+ 2 represent the two
consecutive even integers. Their sumsig
r+ x4+ 2 =450
21 = 448
x =224
x+2 =226



The consecutive even integers azé 226
83. Letx = Betty's rate of speed and
x + 15 = Lawanda's rate of speed. Since
D = RT, Betty's distance iéx and Lawanda's
distance i3 £ + 15 ). Since their distances are
equal, we can write the following equation.
dr =3@+15)
dr = 3z + 45
r =45
x + 15 = 60
Betty drivesd5 mph and Lawanda drivés
mph.
84. Letz = the width and: + 50 = the
length. Since the perimeteri80  feet, we can
write the following equation.
2z + 2@ + 50)= 500

4z + 100 = 500
4z = 400

z =100

x + 50 = 150

The length isl50 feet and the widthli80  feet.
85. Letz = the husband's income and
x + 6000 = Wanda's income. Wanda saves
0.10(z + 6000) and her husband save86:
Since they save5800 together, we can write
the following equation.
0.10 (@ + 6000)+ 0 06z = 5400
0 10z 4 600 + 0 062 = 5400
0 16x = 4800
x = 30000
x + 6000 = 36,000
Wanda makes3p 000 and her husband makes
$30,000 per year.
86. Letxz = the number of employees in
aerospace amh00 — x = the number in
agriculture.
0.10x + 0.15(3000 — ) = 0.123000)
010z + 450 — 0 152 = 360
—0 05z = —90
x = 1800
3000 — z = 1200
There ard800 employees in aerospace and
1200 in agriculture.
87. Use3 forz in—2z+5<x—6.

-2@3)+5<3-6
-1< -3
Since this inequality is incorre, is not a
solutionto—2xz +5<x—6.
88. Replacer by-2 ih—xz >4z +3 .
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5— (2)>42)+3
7> -5

Since the last inequality is correet?
solution to the inequality.
89. Use—1 forx in—2<64+4x <0 .

—-2<6+4+4¢1)<0

-2<2<0
Since this last inequality is incorreet]
asolutionto-2 < 6+4z <0 .
90. Replacer by iAdr+9>5aA—3 ).

40)+9>50-3)

9>-15
Since the last inequality is corregt,
solution to the inequality.
91. The graph shows the numbers to the right
of 1 on the number line. This graph indicates
the solution tar > 1 . The solution set is the
interval (1, c0).
92. The graph shows the numbers to the left of
2 on the number line. The graph indicates the
solution tox < 2 . The solution set is the
interval (—oo, 2).
93. The graph shows the number to the right of
and including . This graph indicates the
solution toz > 2 . The solution set is the
interval [2, c0).
94. The graph shows the numbers betw&en
and5 , the numbers that satisfy the inequality
3 < x < 5. The solution set is the interval
(3,5).
95. The graph shows the numbers betweén
and3 , including-3 but nat This graph
indicates the solutionte3 < x <3 . The
solution set is the intervél-3, 3).
96. The graph shows the numbers to the left of
and includingl , the numbers that satisfy the
inequalityz < 1. The solution set is the
interval (—oo, 1].
97. The graph shows the numbers to the left of
—1 on the number line. This graph indicates
the solution tar < —1 . The solution set is the
interval (—oo, —1).
98. The graph shows the numbers betweén
and2 , including-2 but not includirgy . These
are the numbers that satisfy the inequality
—2 < z < 2. The solution set is the interval
[—2,2).
9. x+2>1
x> —1

isa

is not

isa
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<! |

The solution set is the intervat1, co).
1

— AN

2 3

= =

39
100. z—-3>7
z > 10

The solution set is the interv@l0, o).

e
8 9 10 11 12 13 14
101. 3z —-5<z+1

2r < 6

r <3

The solution set is the mtervalroo 3)

-1 0 1 2

ISR =g
~

102. 52z —5>9 -2z
Tr > 14
> 2
The solution set is the intervé, co).

<!

A
I 1 T \ T T
-1 012 3 4

103. x>3
4
( )f 3
< —4
The solution set is the intervat oo, —4].
] | | >
—§-7-6-5-4-3-2
104 —22<10
~3(-3x) = -5 00)
x> —15

The solution set is the intervigt 15, c0).

1 | L I I Lo

| 1 L T T T T

—17-16—15—14—13—-12—11

105. 3 -2z <11

—2x <8
x> —4
The solution set is the intervat4, o).
<t L .
—6-5-4-3-2-1 0

106. 5 —3z > 35
—3z > 30

r < —10

The solution set is the intervahoo, —10).

| | 3

T T : ] 1 1

—14-13—12-11-10—-9 -8

107. -3<2x—-1<9

Linear Equations and Inequalities in One Variable

-2 <2z <10
—l<z<5b

The solution set is the mterv&H, 5)

- ),
)
-1 01 23 4°5
108. 2<3zx+2<8
0<3xr<6
0<zr<?2

The solution set is the intervil, 2).

-1 0123
109. 0<1-2x<5

The solution set is the intervat2, 1/2].

L
2
]
1

<

|
T
_3_

a—
L 1 T 1 1
2-1 0 1 2 3
110 —-5<3—-4z <7

—8 < —4x <4

2>z > -1

—1<z<?2

The solution set is the interviat 1, 2).
L

<] [
-2-1 0 1

SR =4
w -

111. —1< 2963 3 <q

—3<2xr—3<3
0<2x<6
0<z<3

The solution set is the intervil, 3].

-<

|
T
-1

Ory=
— A
[ B
00 hlfld
P

12, -3<izt oo
—-6<4d4—x<4
-10< -2 <0
10>z >0

0<x<10

The solution set is the intervdl, 10).
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113. 3<3t+t35<g

2<243r<5
0<3z <3
O<z<l
The solution set is the intervéi],ll).

<!

[
~
o 4
oo
—_
(=]

\
I \ ] I
-1 0 1 2
3 1 1 5
114 —g§—1£+g<g
-3< 2x+1<5
—4 < 2x <4
2>z > -2
—2<zr<?2

<!

The solution set is the interval 2, 2].
L L
\
2_

W -

0 1

—_

T
_3_

115. Letx = the original price of the TV.
The discount i9.14x .
0.14z = 392
x = 2800
So the price of the TV was $2800.

116. Letx = the original price of the laptop.

The discount i9.12x .
r—0.122z = 1166
0.88x = 1166
x = 1325
So the original price was $1325.

117. Letx = the selling price of the rug.
The commission wa$.08z.
x — 0.08z = 7820
0.92x = 7820
x = 8500
So the selling price was $8500.

118. Letx = the bid price. The buyer's
premium is0.09z .
x + 0.092 = 95,920
1.09z = 95 920
x = 88000
So the bid price was $88,000.

119. Usel = Prt.
I =10,000-0.05375 -1
=537.5
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So the amount of interest was $537.50.

120. Solvel = Prt forr to get = %
The amount of interest is $20 and the amount
of principal is $260. The time is 2 weeks,
which is5l2 of a year.
r=—20— —2=200%
260 - £5
121. Letx = the number of movies at ABC.
Since XYZ had200 movies, the combined
store has: + 200 movies. The number of
children's movies at ABC was60x  and the
number of children's movies after the merger is
0.40(x + 200). Since XYZ had no children's
movies, these two amounts of children's movies
are equal.
060z = 040 ¢ + 200)
0 60z = 040z + 80
0202 = 80
x =400
So ABC hadl00 movies before the merger.
122. Letx = his income. Since the
government get34 % of his incone2dz ),
we can write the following equation.
x — 0242 = 30400
0.76x = 30400
x =40 000
He must earn4p) 000
123. Complementary angles have a sum of
90°.

r+2xr—3=90
3r =93
=31

The degree measureds °.
124. The supplementary angle to the angle
markedr has measut80 —x  degrees. The
total measure of the three angles of the triangle
is 180°.

20+ 50+ 180 — 2z = 180

250 — z = 180
—x =170
x =170

The angle marked has measure 70°.
125. Letx = the length of the shortest side,
x + 1 = the length of the second side, and
2z = the length of the third side. Since the
perimeter is less thalb  feet we can write the
following inequality.

z+z+1+22 <25
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dr +1 < 25
4dr < 24
Tz <6

The shortest side is less th@an feet in length.

126. Letx = the number of hours per week
that she works. She makes0x and this
guantity must be kept betweehl$  and®
inclusive.

116 < 5.80x < 145

20< <25

She can work betwe&)  afil
week inclusive.

CHAPTER 2 TEST

1. —10z—6+4x = —4x+ 8
—6xr — 6 =—4x + 8

hours per

—2r—6=28
—2x =14
=7

The solutiorset if—7} .

2. 5Qz—3)=x+3
10z —15=2+3

10x =z + 18
9z = 18
r=2

The solutiorset i§2} .
3. —%w +1=7

—%x:6

3(_2\_ _3
_§<_3"E) =50

r=-9

The solutiorset i§—9} .
4. 4 0.06x = 742
1.06x = 742
x = 700

The solutiorset ig700} .
5 z—-0.03z =097

0.97x =097
r=1
The solutiorset i1} .
6. 6x—7=0
6r =7
=1

The solutionset |%%} .

Linear Equations and Inequalities in One Variable

L hedederd
6r—4=3x+2

3r =

=2

The solution set i$2}.
8. 2(x+6)=2x—-5

20 +12=2x -5

12=-5
The solutiorset isf) .
9. x+7r=8z
8xr = 8x

All real numbers satisfy the equation.
10. 22 -3y =9

12. The graph shows the numbers betwe@n
and2, includin@ but not including3 . This
graph is the solution sette3 <z <2 . The
solution set is the intervél-3, 2|.

13. The graph shows the numbers to the right

of 1 on the number line. This graph is the
solution to the inequality > 1 . The solution
set is the interva(l, co).
14. 4 - 3(w—5) < —2w
4—-3w+ 15 < 2w
19 — 3w < —2w
19 <w
w > 19
The solution set is the interv@ll9, o).

<l 1 T T T

1 1 \ T T

17 18 19 20 21 2I2 2I3
15. 1< 1522 o5
3<1—-2x <15
2< 2x <14
—1>z> -7
—T<zx<-—1

The solution set is the intervat7, —1).
- [ L L L
5-4-3

16. 1<3x-2<7
3<3r<9
l<ax<3



The solution set is the intervél, 3).
<>
-1 01 2 3 45
17 —Zy<d
3(_2 3
“5(-3v) > -3
y>—6

The solution set is the intervaJrIG, 00).
§-7-6-5—4-3-2
18. Letx = the width and: + 8 = the length.
Since perimeter i82 , we can write the
following equation.
204+ 2@ +8)="72
4o +16 =72
4x = 56
r =14
r+8 =22
The width of the rectangle ist  meters.
19. a) The formula for the area of a triangle is

A= Sbh.

b) Solve forh to geh = %

c) UseA =54 and = 12 in the formula for
the area of a trianglej = %bh

54:%-1%
54 = 6h
9="h

The height i9) inches.
20. Letz = the number of liters &0 %
solution. If she mixes th&) % solution with
50 liters of60 % solution she will obtain + 50
liters of 30 % solution. The amount of alcohol
in the20 % solution i® 20 . The amount of
alcohol in thes0 % solution 860 50 ). The
amount of alcohol in the fin&d0 % solution is
0.30(x + 50). The alcohol in the final solution
is the total of the alcohol in the two solutions.
0202 +060(60)=0230% + 50)
0.20x + 30 = 0.30x + 15
0.20x + 15 = 0.30x

15 = 0.10z
150 =z
She should us&50 liters 26 % solution.

21. Letz = the original price of the diamonds.
His discount i) 40« . The price he pays is
z — 0.40x + 250.
x — 040z 4 250 < 1450
0.60x < 1200

Chapter 2  Wrap-Up

x < 2000

The original price of the diamonds can be at

most £000 .
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22. If x =the degree measure of the smallest
angle, then the degree measures of the other

two are2z andz .
T+ 2x + 3x = 180
6x = 180

z =30

The angles ard0 60 °, and °.

Making Connections

Chapters 1-2
1 3z4+52=(3+5)r =8
2. 3x-5xr =35 -x-x= 152>

3 dzt2 _lugro=1 o+ d2

=2xr+1
4. 5—-4B—x)=5—-124+4zx =4z -7
5 3t+8—-5(x—1)=3z+8—-5zx+5
= -2+ 13
6. (—6)> —4(—3)2 =36 — (—24) = 36 + 24
= 60

7.3%2.22=9.8="72

8. 4(—7) - (—6)(3) = —28+18 = —10

9. 2z-x-x=—22°

10. (-D(=DEDED(ED) = -1

11. If x = -2, then

b5x + 4x = 5(—2) + 4(—2) = —18.

12. If x = —2, then9z = 9(—2) = —18.

13.If x = —2andy = 3, then

(y—)(y + )

=(3-(-2)B+(-2)

=(5)(1) =5

14.1f x = —2andy = 3, then

yP—2?=(3)?—(-2)?=9—-4=5.

15.1f x = —2andy = 3, then

(z —y)* = (-2 —3)* = (=5)* = 25.

16.1f x = —2andy = 3, then

22 = 2zy +19° = (—=2)% — 2(=2)(3) + 3?
=4+124+9=25

17.1f x = —2andy = 3, then

2z +y)* = (2(=2) +3)* = (-1)* =1

18.If x = —2andy = 3, then

4z 4 day + 32 = 4(=2)% + 4(—2)(3) + 32
=16—-24+9=1

19. The interval of real numbers less than

(—00,2).
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20. The interval of real numbers greater than r =1
—6is (—6, 00).

21. The interval of real numbers greater than
or equal to5 isf, o).

The solution set i{ %}

22. The interval of real numbers less than or 38. %w - %
equal to—1 if—o0, —1]. 92 — 5
23. The real numbers betweén &hd 5
: o =2
inclusive is[2, 6]. 9
24. The real numbers greater than and less The solution set |{8}
than8 is(4,8). 39 3.1
o5 1,1 _1.3,12_5 ' 5% =15
"27T372°373°276 e>_b. 1
2% 1 _1_13 1 2_1 = 3 15
©27372'37°3°276 |
27 2.1 _ 5 _ 1 =9
"3 157 4579 The solution set is the intervigt1/9, o)
28 2.5_10_5 3 5
(244 = = 2.5
20.6-(3+3)=10+3=13 r<-2.3
m.w(%-%ﬁ::m—zzs r< -3
31 4. <% n i) 9w 41 The solution set is the intervigloco, —5/9)
S, 3 — _ 5 1
32. 12(3e— 4) =102 -9 4. Jz+l=1
3. z-3=1 10z +3 =6
2 _0 10z = 3
6r—3=1 3
6xr =4 =10
x = The solution set |{%}

The solution set i

—~R o
wino
——

2 2
4. zyi=1 4. gr- 15 =2
T=973 — 32 _ 16
1 — 10— 5
1 The solution set i {?}
The solution set i{g}
1 1
35. - 5> 7 z 1 _1
v 2>161 B 9t1=3
xr > 6 + 9 20 +1=2
1
x> 2 r=739
3 2
The solution set is the interv@/3,c0) . The solution set |{%}
6. z+4+<ld 5._3_25
- 3 =2 44. 6$ — Z = E
z < 11 =
>~ % 3 10z — 9 = 514 .
TS5 TEI075
The solution set is the interviakoo, 1/6] . The solution set i {%}
3.1
3. §5T=715 45. 3z +5z =8
9r =1

8r =28



r=1
The solutiorset ig1}.

46. 3z + 5r = 8x
8r = 8z

All real numbers satisfy this equation.

47. 3x+ 5z ="Tx

8r =Tz
8 —Tex =T — Tz
=0

The solutiorset 0} .

48. 3z +5=28
3z =3
r=1

The solutiorset i1} .

49. 3z +5x > Tz
8 > Tz
z>0
The solutiorset is the intervgl, co).

50. 3z + 5x > 8z
8r > 8z
0>0

Since0 > 0 is false, there is no solution to the
inequality. The solutioset is the empty get .

51 3z+1=7
3r =6
r=2

The solutiorset ig2} .

52. 5—4(B3-2)=1
5—1244z =1

—T7T+4x =1
4o =8
=2

The solution set i$2}.

53. 3r+8=5@—1)

3r+8=5xr—5
3x +13 =b5x
13 =2z

Chapter 2  Wrap-Up

The solutionset |%%} .

54. x — 0.05z =190

0.95z = 190
_ 190 _
T = g.95 = 200

The solutiorset ig200} .

55. 5 -3z <11
-3z <6
x> =2
The solutiorset ig—2, o).

56. 19 <3+8z
16 < 8x
2<x
The solutiorset 2, co).

57. 0< 23 <3
0<z+3<L15
—3<rx<12
The solutiorset i§—3, 12].

T—x
58. 1< ) <4

12<7—2 <48
5 < —x <41
—5>x>—41
-4l <xr< -5
The solutiorset ig—41, —5).

59.8) V=C- Y55

vz2o,ooo_w,2

= 13,600
The value afte2 years i9$600

b) 14000 = 20 pop — 2000 =5
14,000 = 20,000 — %—38
—6,000 = —w
30,000 = 35

S = 10000

The scrap value is1® 000

c) The scrap value is the value at titne 5
From the graph it appears that the value at

t = 5, the scrap value, isl$ 000
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Critical Thinking Chapter 2

1. a) There is only one square in this diagram.
b) There are four 1 by 1 squares and one 2 by
2 square for a total of 5 squares

c) There are nine 1 by 1 squares, four 2 by 2
squares, and one 3 by 3 square for a total of 14
squares.

d) There are sixteen 1 by 1 squares, nine 2 by
2 squares, four 3 by 3 squares, and one 4 by 4
square for a total of 30 squares.

2. Leta be the amount of flour in the 6 cup
scoop and be the amount of flour in the 11
cup scoop. Use the ordered paird) to
represent the amounts in the scoops at any
time. Originally we start witti0,0). The
apprentice can fill a scoop, pour from one
scoop to the other, or empty a scoop into the
bin. Use the following sequence of amounts in
the scoops:(0,11) (6,5), (0,5),

(5,0), (5. 11), (6,10), (0,10, (6, 4), (0,4),
(4,0), (4,11),(6,9), (0,9), (6,3), (0,3),
(3,0), (3. 11), (6,8), (0.8).

3. Using trial and error, you can find that
9+8+76+5—-4+3+24+1=100

98 — 76 + 54 + 3 + 21 = 100. There might be
others.

Since you can place-, —, or no sign in each
of the 8 spaces in 987654321 there &e 3 or
6561 possibilities. A good and reasonable
exercise would be to write a computer program
to find them all.

4. By trial and error3 + 3373 = 4,
3+3-3/3=5,3+3+3—-3=6,andso
on.

5. With hours from 1 - 12 (no leading zeros)
and minutes from 00 - 59 (nho seconds) 1:01,
1:11, 1:21, 1:31, 1:41, and 1:51 are the
palindromic displays in the 1 o'clock hour.
During the 2 o'clock hour they are 2:02, 2:12,
2:22,2:32, 2:42, and 2:52. For hours 1 through
9 there are six each hour. Then 10:01, 11:11,
and 12:21 are the only 3 others. So there is a
total of 57 palindromic displays.

6. Let 10a + b andl0c + d represent the
original two digit numbers anthb + ¢ and
10d + ¢ be the numbers with the reversed
digits. If the products are equal,

(10a + b)(10c 4+ d) = (10b + a)(10d + c¢).
Simplify this equation to getc = bd or
a/b = d/c. So another pair 39 arid
because Sinc&/9 = 2/6 , another paiBis
and62. Sincé/4 =9/6 another pairtd
69.

and

7. When Alice gets to class at what she thinks
is 8 o'clock her watch says 7:56. But her watch
is actually 8 minutes fast and the true time is
7:48 and she is 12 minutes early. When Bea
gets to class at what she thinks is 8 o'clock, her
watch says 8:08. But her watch is actually 8
minutes slow and the true time is 8:16 and she
is 16 minutes late. When Carl gets to class at
what he thinks is 8 o'clock his watch says 8:08.
But his watch is actually 4 minutes slow so the
true time is 8:12 and he is 12 minutes late.
When Don gets to class at what he thinks is 8
o'clock, his watch says 7:52. But his watch is 4
actually minutes fast and the actual time is 7:48
and he is early.

8. By trial and error you can find that

252 = 625, 76° = 5776, 376> = 141,376, and
6252 = 390,625.

Of course, you do not actually have to try all
integers, because an automorphic number
larger than 1 mustend in 6r  So 25, 76, 376,
and 625 are the next four automorphic
numbers.
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