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Chapter 2
Section 2.1 Practice Exercises 4. a 3y8y72(38)y(72)11y 5
1. a. The numerical coefficient of tis 1, since tis b. 6x 3x36x 1x (3 3)
1t. (6 1)x (33)
. - . 5x 6
b. The numerical coefficient of 7xis 7.
c. The numerical coefficient of W isl, C. §t t t3]1 1t 3_t
4 4 4 4
5 5
LW 1
since means = w. d 9y 3.2y103(93.2)y (103)
5 S 12.2y 13
d. The numerical coefficient of 43x* is 43. e 57374

. .. . . exponents on y are the same.
e. The numerical coefficient of bis 1, since

bis 1b.

2. a. 4xyand 5yx are like terms, since xy = yx by
the commutative property.

b. 5qand 3q2 are unlike terms, since the
exponents on g are not the same.

c. 3ab?,2ab?, and 43ab? are like terms,
since each variable and its exponent match.

5

d. y5 and Y are like terms, since the
2
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3. a 3y+1ly=(3+11)y=8y



These two terms cannot be yz2)1(2x

combined because they are unlike yz2)
torme. Y 1(24) 1(y) 12) 1(2)
2xyz2
5. a. 3(2x7)=23(2) +3(7) = 6x 21
b. 5(x 0.5z 5) 6. a. 4(9x+1)+6=36x+4+6=36x+10
=5(x) + (5)(0.52) + (5)(5)
=5x+252+25

b. 7(2x1) (63x) 14x 763x
11x1

c. (2x




b.

C.

d.

4 X% X2 4x2 1x? (4 l)x2 5x°
5x 3x° 8x? 5x (3 8)x2 5X 5x°

20y2 2 y?y? 20y%2y? 1y?
(202 1) y?

21y?

c. 85(6x+5)=830x25=30x17

7. “Subtract 7x 1 from 2x + 3” translates to
2x3)(7x1)2x 37x15x 4

8. a | Thraa added double a
i to number
3 + 2X

or2x+3
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b. | the sum of
5and a subtract SiX
number
(5+x) 6 =5+x6(5
+X)6=5+x6=x1
C. the sum of
two times 3and a increased 4
number by
2 (B+x) + 4
2B+X)+4=6+2x+4=2x+10
d. 5 times the
a number added half the added to number
to number
X + Ix + 5x
X 1 X 5Xx 1—3x
2 2

Vocabulary, Readiness & Video Check 2.1

[EN

9.

10

23y2 10y 6 is called an expression while 23y2 , 10y, and 6 are each called a term.
. To simplify x + 4x, we combine like terms.
. The termy has an understood numerical coefficient of 1.
. The terms 7z and 7y are unlike terms and the terms 7z and z are like terms.

For the term 1 xy2 , the number E is the numerical coefficient.

2 2

. 5(3xy) equals 15x 5y by the distributive property.
. Although these terms have exactly the same variables, the exponents on each are not exactly the samethe

exponents on x differ in each term.
. distributive property

1

. The sum of 5 times a number and 2, added to 7 times the number; 5x + (2) + 7x; because there are like terms.

Exercise Set 2.1

2

. The numerical coefficient of 3x is 3.
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4. The numerical coefficient of y is 1, since
y =1y.

6. The numerical coefficient of 1.2xyz is 1.2.

8. 2x? y and 6xy are unlike terms, since the
exponents on x are not the same.

10. abZ and 7ab? are like terms, since each
variable and its exponent match.

12.7.4 p3q2 and 6.2 p3q2r are unlike terms, since
the exponents on r are not the same.

14.3x + 2x = (3 + 2)x = 5x

16. ¢ 7c+2c=(1 7+2)c=4c

18.6953976g3g57
(63)g2
392

20. a3a 27a a3a 7a?2
(137)a 2

3a2

22.8p48p15(8p8p)(415)
(88)p(11)

Op1l1
11

24.7.9y0.7y0.27.9yy0.70.2
(7.91)y 0.5
6.9y05

26.8h13h67hh 8h 13h Thh 6
(8137 1)h 6
27h 6

28. 8x3 x3 113 (8111)x% 2x8

30. 0.4y 6.7 +y 0.3 2.6y
= 0.4y +y2.6y6.70.3

36.9(z+7)15=92+6315=9z+48

38. 2(4x 3z 1) 2(4x) (2)(32) (1)
8x 6z 2

40.(y+5z27)=ybz+7

42. 4(2x 3) 2(x 1) 8x 12 2x 2

6x 14
added
44, 3y5 o y 16
3y 5) (y16)3yy516
4y11

46. 12 x minus  4x 7

(12 x) (4x7)12x4x 7
127 x4x

19 3x

48. 2m 6 minus m3

(2m 6) (m3)2m6m3
2mm6 3
m3

50.7c8c=7cc8=(71)c8=6¢c8

52.5y147y20y5y7y20y 14
(5720)y14
8yl14

54, 3(2x 5) 6x 3(2x) (3)(5) 6x
6x 15 6x
6x 6x 15
12x 15

56.2(6x 1) (x 7) 12x 2 x 7
11x 5
=(0.4+126)y7.0
=12y7
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32.7(r3)=7(r) 7(3) = 7r 21

34. 4(y + 6) = 4(y) + (4)(6) = 4y 24

58.

60.

62.

64.

8y23(y4)8y23yl125y14
11c(42c)=11c4+2c=9c4
(85y)(43y)85y43y8y4

2.8w 0.9 0.5 2.8w 2.8w 2.8w 0.9 0.5
14
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1 1 9 22 1
66.=(9y2)~ 2y Ty Ty~
5 10 5 5 10 10
9.1 21
5 Y5 510
10 41
5 1010
2y
10

68.8+4(3x 4) =8 + 12x 16 = 8 + 12X
70.0.2(k 8) 0.1k 0.2k 1.6 0.1k 0.1k 1.6

72.14 11(5m + 3n) = 14 55m 33n

74. 7(2x 5) 4(x 2) 20x 14x 35 4x 8 20x

14x 4x 20x 35 8
10x 27
1
76. §9x 6) (x2)3x2x2
2X
The difference . .
78. of anumber dw'%‘;d 5
and 2
(x2) x__ 2
5
5

80. 8 morethan triple a number

8 3x
82. Eleven increased two-thirds of
. a number
2
11 2
3 X
' 3times th
g4, 9 IMeS & ¢ iract Imes the
number number and 10
9 (3 10)

9x (3x+10) =9x 3x 10=6x10
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the difference
86. Six times of anumber

and 5
6 x 5)
6(x 5) = 6x 30
88, Half a minus the product of
number the number and 8
1 X 8x
2
% X 8x 7.5x
9. Twice a added 1 added 5 timesthe added 1
number to to number to
2X 1 5x 12

2% + (1) + 5x + (12) = 7x 13

92. ghh?0(4) (4)°0 16 16

94. xx%4 (3)% (3)° 4
2794
32

96. Cx2x (2)2 (2)? (2)
842
10

98.5(3x1)(2x5)53x12x5
5x 9
The perimeter is (5x + 9) centimeters.
100. 2 cylinders O 3 cubes
2 cubes 2 cubes 0 3 cubes

4 cubes 3 cubes: Not balanced
102. 1 cylinder O 1 cone 1 cube
2 cubes 0 1 cube 1cube

2 cubes 2 cubes: Balanced
104. answers may vary

106. 5x 10(3x) 25(30x 1) 5x 30x 750x 25
785x 25
The total value is (785x 25)¢.
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108. no; answers may vary
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110. 4m* p2 m* p2 5m? p4 5m* p2 5m? p4

112. 9y? (6xy?5y?) 8xy?
9 y2 6xy2 5 y2 8xy2
14 y? 14xy®

114. (7¢3d 8c) 5¢ 4c3d

7¢3d 8¢ 5¢ 4c’d
11c%d 3¢

Section 2.2 Practice Exercises
1. x35
x3353
X 8
Check: x3 5
830 5
55

The solution is 8.

2. y0321
y0.30.3210.3

y1l8

Check: y 03 21

1.80.30 2.1
2121
The solution is 1.8.
2 3
3 5 X 10
23 33
5 10 10 10
223 X
2510
4 3
1010
—1x
10
Check: = x
5 10
2,13
50 10 10
22
5 5

4, 4t75t3
4t 7 4t 5t 34t
713
73t33
10t
Check: 4t 75t3
4(10) 70 5(10) 3
4070 503
47 47
The solution is 10.

5.8x5x39xx37

33X 6 2x4
3X62x2x42xx64
Xx 66 46
x 10

Check:
8x5x3 9 x x 37
8(10)5(10)390 10(10)3 7
80 50390 10(10)3 7

24 24
The solution is 10.

6. 4(2a3)(7a 4) 2
4(2a) 4(3) 7Ta 4 2

8al27a42

The solution is—1 .

10
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a
1
6
2
a
1
6
1
6
2
1
6
a
1
8

Check by replacing a
with 18 in the original
equation.

7. 12x 20
12x 122012

X
8
X8
Check: 12x 20

ONO~0O/N -

2020
The solution is 8.

8. a. The other numberis9 2

b. The other number is 9 x.

c. The other piece has
length (9 x) feet.

9. The speed of the French
TGV is (s 67.2)mph.
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Vocabulary, Readiness & Video Check 2.2 6. 17x3
] ) 173x33
1. The difference between an equation and an 20 X
expression is that an equation contains an equal Check: 17 X 3
sign, whereas an expressiondoes not. 170 203
; ; ; 17 17
2. Eguivalent equations are equations that have the
3. A value of the variable that makes the equation a 8. 19.26.8
true statement is called a solution of the equation. 592926892
t24
4. The process of finding the solutionof an Check: t9.26.8
equation is called solving the equation for the 24920 68
variable. 6.8 6.8

5. By the addition property of equality, x = 2 and The solution is 2.4.

x + 10 =2 + 10 are equivalent equations.

31
10. -c -
1 1 _ 8 6
6. The equations x = and = x are equivalent
31 11
22 c
equations. The statement is true. 9 2’ 6 6 6
N ) ) . C
7. The addition property of equality means that if 24 254
we have an equation, we can add the same real =c
number to both sides of the equation and have an 24
equivalent equation. 3 1
Check: c
8. To confirm our solution, we replacethe variable 8 6
with the solution in the original equation to make g 0—52%r 6
sure we have a true statement.
3,54
1 8 24 24
9. X
7 302
8 24
Exercise Set 2.2 33
8 8
2. x 14 25 he solution i 5
x 14 14 2514 The solution is 2.4
x 11
Check: x14 25 12. 9x 5.5 10x

11140 25 9x 9x 5.5 10x 9x
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2525
The solution is 11.

4, yo1l
y9919
y 10
Check: y91
10901
11
The solution is 10.

Chapter 2: Equations, InequéditiésBagih RirapdoeSaving

5.5
9x 5.5 10x
9(5.5) 5.5 0 10(5.5)
495550 55
55 55
The solution is 5.5.

Check:
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14, 18x 9 19x
18x 18x 9 19x 18x
9x
Check:  18x 9 19x
18(9) 9 0 19(9)

16290 171
171171
The solution is 9.

9 2
16. 1% 19
9929
19 19 19 19
11
19
Check z 92
19 19
119 0 2
1919 19
2 2
19ll 19
The solutionis == .
19
18.3n2n7 4n
5n 7 4n

5ndn74n4nn’7
Check: 3n2n74n
3(7)2(7) 0 7 4(7)

211407 28

3535
The solution is 7.

2
20—-13,"y3
11 11
Hy:,)
11
3
ST
: 3
Check: 1 ylly

22. 4x 4 10x 7x
4x 4 3x
4x 3x 4 3x 3x x 4
0
x4404

X 4

Check: 4x 4 10x 7x
4(4)4010(4) 7(4)

16404028

12 12
The solution is 4.

24. 4(z3)23z
4712 2 3z

4747122 374z
12 2z

12222z
10z

Check:4(z23)23z
410 03) 2 3(10)

47)0 230
28 28
The solution is 10.
26. tx1 s
L 21 4 5%3 X
5 X5 5% 5 5
~x113
5
x11131 -
x 12
Check: 1 x1 4 x 13
5 5

1 4
s (12107 (12)13

é25_0 @65_
5 &5 5
13 2
—3)~@®03
) 1(1) 11

2—603
11 11
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N L N

The solution is 3.

33

5 5
The solution is 12.

28. 2x 7 x 10
2X7 x x10 xx7
10
X 77 107
x 17
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Check: 2x 7 x 10
2(17)70(17) 10

3470 27
27 27

The solutionis 17.
30. 4pllp22p20

3pl12p18

3p2pll2p2p18
p1118
p11111811
p7

Check: 4pllp22p20

4(7)11 (7) O 22(7) 20
281170 21420

32 32
The solution is 7.

32. 2(x 1) 3x
2x 2 3x

2X 2 2x 3x 2X
2 XX
2

Check: 2(x1) 3x

2210 3(2)
2(3)06
66
The solution is 2.

2.1
34. 5 X2 X

e8]
gljw

N
>
[[¢8)
x
=
[e8)
>
e8]
x
[e8)

3
[$aKé)]
[
H
[e8] gy
o
o
S

||7
w N
=

><U'|
[EEN

12 12 412
91
X

Check: 2 X 13 X 3
5 12 5 4
221, 323
5 3 12 5 3 4
4 1 6 3
1512 15 4
165 0 24 45

60 60 _60 60
121

60 60
The solution is 2 .
3

36. 3(y7) 2y5
3y21 2y5

3y2y212y2y5
y 215
y 2121521
y 26

Check: 3(y7)2x5
3(267)0  2(26)5
3(19)0 525

57 57

The solution is 26.

38. 5(3 2)(8z 9) 4z
1552829 4z
63z 4z
63z 4z 474z
6 z0

6626

z6
Check: 5(32) (829) 4z

5(3(6)) (8(6)9) 0 4(6)
5(3) (489) 0 24

1212
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The solution is 6. 15 (39) 0 24

24 24
40. 5(x 1)4(2x 3)2(x 2)8
5x58x 122x 48
3x17 2x 4
3x 2x17 2x2x 4
x17 4
x17 17 417
x13

w e
NS
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Check: 5(x 1)4(2x 3) 2(x 2) 8
5(131)4(2(13)3)02(132) 8
5(14) 4(26 3) 0 2(15) 8
704(23)0308
7092022

22 22
The solution is 13.

42. 881z
8881z8
16z

43
44, y

4

1

\l
~ s

14
34
14

7

leo

8
Y™ 1414

5
Y 14

46. 7y26y2
7y6y26y6y2

y 22
y2222
y 0

48, 15x 20 10x 9 25x 8 21x 7
5x114x1
5x114x4x14xx111
x 1111 111
x 10

50. 6(5¢)5(c4)
30 6¢ 5¢ 20
30 6¢ 5¢ 5¢ 5¢ 20
30c20
3030¢ 2030

c50

52. m27.1
m227.12
mb5.1

54. 15 (6 7k) 2 6k
15 6 7k 2 6k

9 7k 2 6k

9 7k 6k 2 6k 6K
9 k2

99k29
k7

1 10
56. 1y 1

_1i0 10 10
1llly 11 11
9
y

11

5g. 147x3.62x8x4.4
9x 5.0 8x 4.4
9x 9x 5.0 8x 9x 4.4
5.0 x4.4
5044x4444
9.4 X

1

60. 2x  3X
7

2x23x

7
2X 3X 2 3x 3x

4x 4105x 6
X66
X6666
x0

64. 0.6v 0.4(0.3V) 2.34
0.6v 0.120.4v 2.34
1v 0.122.34
v0.12 0.12 2.34 0.12
v 2.22

66. The other number is 13 y.
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68. The length of the other piece is (5 x) feet.
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70. The complement of the angle x° is (90 x). 102. Check y = 1.2: 8.13 + 5.85y = 20.05y 8.91
8.135.85(1.2) 0 20.05(1.2) 8.91
72. If the length of 1-80 is m miles and the length of 8.137.02 0 24.06 8.91
1-90 is 178.5 miles longer than 1-80, the length of 15.1515.15
1-90 is m + 178.5. Solution
74. The weight of the Hoba West meteorite is 104. Check z = 4.8:
3y kilograms. 7(z1.7)9.55(z3.2) 9.2
_— 6 7(4.81.7)9.505(4.83.2)9.2
76. The reciprocal of ~ is ~ since =~ 1. 7(3.1) 9.5505(8.0) 9.2
6 7 67 217 9550 40.0 9.2
1 1 31.230.8
78. The reciprocal of 5is ™  gjpnce5 ~ 1. Not a solution
5 5
Section 2.3 Practice Exercises
. 3 .5 . 35
80. The reciprocal of — is— since =1 4
5 3 5 3 1. “x 16
5
2
82. Y y 24 X 2 16
) 45 4
54 X §16
84.7 rr 45 4
7 1x 20
x 20
86. ggxx Check: 4x 16
29 5
4
20016
88. 360 (x + 3x + 5x) = 360 (9x) = 360 9x 5
The fourth angle is (360 9x). 16 16

The solution is 20.
90. answers may vary

2.8x 96

92. answersmay vary 8x 96

94. 100 250 500 X 1000 8 8
X 12

850 x 1000 Check: 8x 96

850 x 850 1000 850 8(12)0 96

x 150

The fluid needed by the patient is 150 ml. 96 96

The solution is 12.

96. answers may vary.
X

. 1
98. a915 3 5 3
a9(9) 15(9) 5%513
ab 5

The answer is 9. X 65
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X
100. answers may vary Check: 13

®013

5
1313
The solution is 65.
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4,

6.

7.

2.7x 4.05

2.7x 4.05

2.7 2.7
x15

Check by replacing x with 12 in the original

35

The solution is 1.5.

Check by replacing x with 1.5 in the original
equation.

35

. .. 12
equation. The solution is = .

y38
y3383

11
y 11

1 1
y 11

To check, replace y with 11 in the original

35

equation. The solution is 11.

6b 11b 182b 6 9

5b 21 2b

5b 2b 21 2b 2b

7b 21
7h 21

7

7

b 3

Check by replacing b with 3 in the original

equation. The solution is 3.

10x47x 14

10x4 7x 7x 14 7x
3x 414

3x4 4 144

3x 18

3x

3

X 6

18

3

9.

10.

4(3x2) 14
4(3x) 4(2) 14
12x 8 3
12x88 38

12x 11

TI2x IT

12 12
11

X
12 —
To check, replace x with ;1‘12 in the original

equation to see that a true statement results. The
11

solution is
12

Let x = first integer.

X + 2 = second even integer.
X + 4 = third even integer.
X+(X+2)+(x+4)=3x+6

Vocabulary, Readiness & Video Check 2.3

1. By the multiplication property of equality, y 1_
- 2

1
and 5y 5; are equivalent equations.

z

The equations ; 10and 4 10 are not

4 4
equivalent equations. The statement is false.

The equations 7x =30 and 7x 30 are not
7 7

equivalent equations. The statement is false.

. By the multiplication property of equality,

9x = 63 and % &3 %re equivalent

To check, replace x with 6 in the original
equation to see that a true statement results.
The solution is 6.
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equations.

5. We can multiply both sides of an equation by the.
same nonzero number and have an equivalent
equation.

6. addition property; multiplication property;
answers may vary

7T.x+1)+(x+3)=2x+4
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Exercise Set 2.3 Check: l_lv
2. 7x 49 4 f N
7x 49 4 g0 @
7 7
7 41 41
Check: 7x 49
7(7)0 49 The solution is 2.
49 49 q
The solutionis 7. 12. 15 2
d
4.2x 0 15 = 15(2)
2x 0 15
2 2 d30
x 0 Check:—d 2
Check: 2x 0 15
20000 @O 5
00 15
22

The solution is 0.
The solution is 30.

6. y8
y 8 14, L
1 1 5f
y 8 5— 5(0)
Check: y 8 5
(808 fo
88 f
The solution is 8. Check: go
3 = 00
8. “nis 5
4 00
43 n 4 (15) The solution is 0.
34 3
n 20 16.19.5585y
3 195585y
Check: 4 n 15 8.5 8.5
3 23y
A (20) 015 Check: 19.55 8.5y
15 15 ‘i 81
The solution is 20. 8= 8<v
4 8

10. llv
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19.55 0 8.5(2.3) solution is 2.3.
19.5519.55
T 18. 3x 1 26
h 311261
e 3x 27
2y 3x 27
3 3
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Check: 3x1 26
3(9)1026
271026

26 26
The solution is 9.

20. X4 24
x44244

X 28
X 28

Check: X4 24

(28) 40 24
2840 24

24 24
The solution is 28.

22, 8t55

8t5555
8t0

8to

8 8
t0

Check: 8t55

8(0)50 5
0505
55
The solution is 0.

_b
24, 4

Q1171

4

17

=g

b
4,40

b 24

1o

Check: 4 17

2107

26. 4daal3al?
ba 3a4

5a 3a 3a 4 3a

Check: 4aal3al2

42)(2)0  13(2)12

820 1612

10 10

The solution is 2.

28. 190.4x0.9x 6
19 0.5x 6
1960.5x66
25 0.5x

-25  0.5x
0.5 0.5

50 x

Check: 19 0.4x 0.9x 6
19 0 0.4(50) 0.9(50) 6

19020456

1919
The solution is 50.

3
30. _ X148

5
§X1414814

Check: . X148

§101408

5
61408
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610 7 8 8
The solution is 10.
77
The solution is 24.
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3 2,11 40. 846(5x 2)
7 5 2 12 30x 12
2 1111 12 12 30x 12 12
7 5 25 0 30x
2.7 _0 30x
z
7 10 30 30
ZZZH 0x
27 2 10
, 49 42, 172 4 162 20
20 1724172162 20 17z
2 11 4 720
Check: . 4207 2020
16z
24_lo 1
720 5 2 1 1 2
- 3x1)—
Ligd 3 D 1010
10 5 2 X 1 3
5 0 1 3 10
102 L1131 — -
11 3 3 10 3
2 2 910
X R
The solution is 49 . 30 30
20 X_l
30
34. 11x 139x 9
11x 13 9x 9x 9 9x 16 14y1.824y39
2x 139 ' 14y1824y24y3924y
2x 1313913 10y 1.83.9
2x 4 10y1.81.839138
2x 4 10y 5.7
2 2 10y 5.7
X2 10 10
y 0.57
36. 2(4x1)12 6
8x26 3x153x 15
8x2262 48. 3x 15 3x 3x 15 3x
8x 8 15 6x 15
8x 8 15156x 15 15
8 8 30 6x
X1 30 6x
B 6
38. 6x 4 2x 10 5 x
6Xx 4 2x 2x 10 2x
8x4 10 50. 81 3x
8x44104 81 3x

8x 3 3

% o
o
(]
oo
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X 3 27 x
4
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52. 6.3 0.6x
6.3 0.6x

06 06
10.5 x

54. 10y155
10y 1515515
10y 20

10y 20

10 10
y2

56. 204p2
2204p22

04p0
04p_ 0

04 04
po
58. 20x 20 16x 40
20x 20 16x 16x 40 16x
4x 2040
4x 20204020
4x 20
4x 20
4 4

X 5
60. 7(2x 1) 18x 19x
14x 7 x

14x 7 14x x 14x
7 15x

_7 15x

15 15

62. 4r5

64.

66. 3n 18

3 3

nl

68. 123j4

124344
16 3j

163]j
3 3

16
3_1
70. 12x308x6 10
20x 24 10

20x 24 24 10 24

20x 14

20x 14
20 20
7

*10

72. t6t13t3t
5t 2t 13
5t2t 2t 2t 13
3t13
3t13
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310, 3 39)
10 3% 1
X9
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74.

76. 1974 5(x 3)
55 5x 15
55155x 15 15
70 5x
70 5x

5 5
14 x

78. Sum = first integer + secondinteger
+ third integer + fourth integer.

Sum x (x 2) (x 4) (x 6)
XX2X4X%X6

4x 12

80. Sum = 20 + second integer.
Sum 20 (x 1)
20x1

X 21

82. Let x be an odd integer.
Then x + 2 is the next odd integer.
X+ (X+2)+x+(x+2)=4x+4

84.7y2y3(y1)7y2y3y3l
7y2y3y3
8y3

86.8(z6)721828(6)7z1
8248721
15z 49

0. @' Q@) 16
24222216
(2)4 24

92. (4)° (4)(4)(4) 64
4344464

(4)3 43

94, x 10

96. answers may vary
98. answers may vary

100.9x 13.5
9x 13.5

9 9
x1.5

Each dose should be 1.5 milliliters.

102.4.95y 31.185

495y 31.185
4.95 4.95

y 6.3

104. 0.06 y 2.63 2.5562
0.06 'y 2.63 2.63 2.5562 2.63
0.06y 0.0738

0.06 y 0.0738
0.06 0.06
y 1.23

Section 2.4 Practice Exercises

1.2(4a9)35a6
8a 183 5a 6
8al1l55a6
8a 15 5a 5a 6 5a
3al5 6
3a1515 615
3a 9
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88. (x1)x x1xxx11 3a 9
3 3
a3
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Check: 2(4a9)35a 6
2[4(3)9]305(3) 6
2(129)30156
2(3)309

6309
91

The solution is 3 or the solution set is {3}.

2. 7(x 3) 6x
7x 21 6%
X 21 7X 6X 7X
21 13x
21 13x

13 13

21
X
13
Check: 7(x 3) 6x

2139, 126
13 13 13

718, 126

13 13
126 126

13 13

The solution is 2l .
13

2
3. 5§x2_x1
3

15§x2152x1

5 3

5 x 15(2) 15 = x 15(1)

5 3
9x 3010x 15
9x 30 9x 10 x 15 9x
30x 15
3015x 1515
15 x

Check: §x22x1
5 3

1

4, 4(y33) 5y 7

3V 3y

4(y 3) 3(5y 7)
4y 12 15y 21
4y 12 4y 15y 21 4y

12 11y 21
122111y 2121
33 11y
33 1ly
11 11
3y

To check, replace y with 3 in the original
equation. The solution is 3.

5. 0.35x 0.09(x 4) 0.30(12)

100[0.35x 0.09(x 4)] 100[0.03(12)]

35x 9(x 4) 3(12)

35x 9x 36 36
44 x 36 36
44 x 36 36 36 36
44x 0

44x 0
44 44

x0
To check, replace x with 0 in the original
equation. The solution is 0.

6. 4(x 4) x 2(x 11) x
4x 16 x 2x 22 X

3x 16 3x 22
3x 16 3x 3x 22 3x

. 1622 .
There is no solution.

7. 12 x 18 9(x 2) 3x
12 x 18 9x 18 3x
12x1812x 18
12x 1818 12x 1818
12x 12 x
12x 12x 12 x 12 X
00
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3 o
1520 2 151 The solution is all real numbers.

5 3

920 101 Calculator Explorations

1111

The solution is 15. 1. Solution (24 =24)

2. Solution (4 =4)

3. Not a solution (19.4 10.4)
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4
5
6

. Not a solution (11.9 60.1)

. Solution (17,061 = 17,061)
. Solution (316 = 316)

Vocabulary, Readiness & Video Check 2.4

1.

2.

w

10.

11.

12.

X =7 is anequation.
X 7 is anexpression.
. 4y 6 + 9y + 1 is anexpression.

. 4y 6 =9y + 1 is anequation.

1x1. -
is an expression.

X 8

1x1 . .
=76 is an equation.
X 8

. 0.1x + 9 =0.2x is an equation.

0.1x? 9y 0.2x%is an expression.

3; distributive property, addition property of
equality, multiplication property of equality

Because both sides have more than one term, you

need to apply the distributive property to make
sure you multiply every single term in the
equation by the LCD.

The number of decimal places in each number
helps you determine what power of 10 you can
multiply through by so you are no longer dealing
with decimals.

When solving a linear equation and all variable
terms, subtract out:

a. If you have a true statement, then the
equation has all real numbers as a solution.

b. If you have a false statement, then the
equation has no solution.

Exercise Set 2.4

2. 3x 1 2(4x2)
3x 1 8x4
3x118x41

3x8x 5
3x 8x 8x 5 8x

5x 5

5x 5

5 5

x1

4, 15x 57 12x
15x55712x5
15x 12 12x
15x 12x 12 12x 12x

3x 12
3x 12
3 3

X 4
6. (5x 10) 5x
5x 10 5x

5x 10 5x 5x 5x

10 10x

10 10x

10 710
1x

8. 3(25x)4(6x) 12
6 15x 24x 12
69x 12
669x126
9x 6
9x 6-

9 9
2

10. 4(n 4)237
4n1623 7
in77

n7777

4n 0

4n_0

4 4
no



Chalgkrr Befgudatignsgiefecualities and Problem Solving Chapter 2: Equations, InequéfitiésBaghRirapge8mving

12. 56(2b) b 14
5126b b 14
76bb 14

76bbbb14

77b14
777b147
b7
70 7

7 7
b1l

14, 6y863y13
6y83y7
6y3y83y3y7
3y8 7
3y88 78
3y 15
3y 15
3 3
y5

16. m58n10
m558n105
7n 8n 15

7n 8n 8n15 8n

15n 15
15n 15

15 15
nl

20. 2Xll
g 3

92xL o)
9 3
2x39

2x3393
2x 12

2x 12

2 2
X 6

22. 0.40x 0.06(30) 9.8
100[0.40x 0.06(30)] 100(9.8)
40x 6(30) 980

40x 180 980

40x 180 180 980 180
40x 800
40x 800
40 40

X 20
24. @ 2y6
3(y3)

5 5[2y 6
c [2y 6]

3(y3) 10y30
3y 9 10y30
3y10y910y 10y 30

7y 930
7y99309
7y21

y— 21

o7

y3

5 1
26. Exlx 7
5 1
4 x1 4x

2

[E

4

10x 4 4x 1
10x 4x 4 4x 4x 1
6x41
6x4414

6Xx 5
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1>

o O

[¢;]
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28. 0.60(z 300) 0.05z 0.70z 205 40.

100[0.60(z 300) 0.05z] 100[0.70z 205]
60(z 300) 5z 70z 20, 500
60z 18, 000 5z 70z 20, 500
65z 18, 000 70z 20, 500
65z 70z 18, 000 70z 70z 20, 500
5z 18, 000 20, 500
5z 18, 000 18, 000 20, 500 18, 000

5z 2500
5z 2500

5 5

z 500

30. 14x 7 7(2x 1)
14x 7 14x 7
14x 7 14x 14x 7 14x
77

All real numbers are solutions.

X
32. 2

X6 X
XX 6 XX

44,

60

There is no solution.

34. 2(x 5) 2x 10

2x 10 2x 10
2x 2x 10 2x 2x 10
1010
There is no solution.

36, 5(4y3)2 20y17
20y 152 20y17

20y 1720y 17

20y1720y20y 1720y

17 17
All real numbers are solutions.
38, 46w

3
3 Mgs(w)

(4a 7)5a 10a
4a 75a 10a

9a710a
9aa7l1l0aa
10a 710
10a77107

10a 3

10a3

10 10

3
a

10

42. 9x 3(x 4) 10(x 5) 7
9x 3x 12 10x 50 7

12x 12 10x 43

12x 1212 10x 43 12

12x 10x 31
12x 10x 10x 31 10x

2x 31
2x 31
2 2

31

X

2

5(x1) 3(x1)

4

2

5(x 1 1
4(x) %(x)
2

4

5(x 1) 6(x 1)
5x 56X 6
5Xx 6x 5 6X 6X 6

x56

x5565

x 11
x 11

1 1
x11
09x4.104

10(0.9 4.1) 10(0.4)

9x 414
9x 4141441
9x 45
9x 45
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4(5 w) 3w 9 9
20 4w 3w X5
20 4w 4w 3w 4w
20w



Chaigtkr. Befggudtignrdgkeleqgualities and Problem Solving Chapter 2: Equations, InequéBitiésBaguhRirapAgeSaiving

48. 3(2x1) 5 6x2
6x 35 6x 2
6Xx 2 6X 2
6X 6X 2 6X BX 2
22
All real numbers are solutions.

50. 4(4y2)2(16y)8
16y8212y8

16y81012y
16y881012y38
16y212y
16y12y212y12y
4y?2

IN

4y
4

=

N

1 X
4

X 8§x

I— & W

2 o X
8

8 4 4
7 X 26X

TX 2 TX 6X 7X
2X

2
1

=X

2X

1<

o1 X
w I

54,

X X
15~ 7155
5 3
3x 105 5x 75
3x 105 3x 5x 75 3x
105 2x 75
10575 2x 7575
30 2x
30 2x
2 2
15 x

56. 4(2 X)1 7x3(x 2)

58. 0.01(5x 4) 0.04 0.01(x 4)
100[0.01(5x 4)] 100[0.04 0.01(x 4)]
(5x4) 4 1(x 4)

5x44x4
5x 4 X

5XXx 4 XX
4x4 0

4x4 4 04
4x 4

ax 4 —

4 4
X1

60. 3 X 5x8
2

23lx2(5x8)
2

6 x 10x 16
6 XX 10x 16 x
611x 16
61611x 1616

22 11x

22 11x
11 11
2 X

62. 7n510n 10
n5510n105

7n10n 15
7n 10n 10n 15 10n
3n 15
3n 15

3 3
ns5

64. 0.2x0.1 0.6x2.1
10(0.2x 0.1) 10(0.6 x 2.1)
2x1 6x21
2x6x1 6x6x21
4x 121
4x11211
4x 20
4x 20

84x 17x 3x6
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9 4x 4x 6 4 4
9 4x 4x 4x4x 6 X5
96
There is no solution.



Chalgkrr Befgudatignsgiefecualities and Problem Solving Chapter 2: Equations, InequéfitiésBaghRirapge8mving

66. 0.03(2m 7) 0.06(5 m) 0.09
100[0.03(2m 7)] 100[0.06(5 m) 0.09]
3(2m 7) 6(5m)9
6m 21 30 6m9

6m 21 21 6m
6m 6m 21 21 6m 6m
2121
All real numbers are solutions.

68. 3 times a number

3 X 3x
twice
70. 8 minus
a number
8 2X

the difference
72. the quotient

and of a number

of 12 and 3

12 (x 3) ==

74X+ (7x9)=x+7x9=8x9
The total length is (8x 9) feet.

76. a. Xx3x5
X 3 X Xx5x
35
There is no solution.

b. answers mayvary
C. answers mayvary

78. 3x13x2
3x13x3x 2 3x

12
There is no solutio . The answer is B.

80. x11x31Cx 12
10x 310¢3
10x 3 10x 10x 3 10x
33
All real numbers are solutions. The answer is A.

82. x 15 x 15
X 15xx15x
15 2x 15
15152x 1515

N IO o
S
l\)><

0x
The answer is C.

84. answers may vary

86. a. Since the perimeter is the sum of the lengths
of the sides, x + (2x + 1) + (3x 2) =35.

b. x2x13x235
6x 1 35

6x11351
6x 36

C. 2x+1=2(6)+1=13
3x2=3(6)2=16
The lengths are x = 6 meters,
2x + 1 = 13 meters and 3x 2 = 16 meters.

88. answers may vary

90. 1000(x 40) 100(167x)
1000x 40, 000 1600 700x
1000x 40, 000 700x 1600 700x 700x
300x 40, 000 1600

300x 40, 000 40, 000 1600 40, 000
300x 38,400
300x 38,400

300 300

x 128

92. 0.127x 2.685 0.027x 2.38
1000(0.127x 2.685) 1000(0.027x 2.38)

127x 2685 27x 2380
127x 27x 2685 27x 27x 2380
100x 2685 2380
100x 2685 2685 2380 2685
100x 305
100x 305
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1
0

0

oo
w X

U110 -
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94, t? 6t t(8 1)
t? 6t 8t t°

2 12 6t 8t 12 12
6t 8t

6t 6t 8t6t
0 14t

0 14t

14 14
0t

96. y2 4y 10 y(y 5)

y24y10y25y
y2y? 4y 10y*y*5y

4y105y
4y5y105y5yy100

y 10 10 10
y 10

Integrated Review

1. x10 4
x10104 10
X 6

2. y14 3
y14 14314
y 17

3. 9y 108
9y 108

9 9
y 12

4.3x 78
3x 78

X 26

5. 6x 725

6. 5y 42 47
5y 42 42 47 42
5y 5

S5y 5
5 5

y 1l

10.

Y
8 3 8(8)
y 64

11. 62x810

2x 14 10
2x 141410 14

2x 4

2x4

2 2
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X2
6x 77 257
6x 18 12, 56y619
6x 18 6y 119
6 6 6y11191
X 3 6y 18
6y 18
6 6
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13. 2XT72x27
2X 2X T 2 X 2x 27
727

There is no solution.

14. 38y8y2

38y 8y8y8y2
32

There is no solution.

15. 3a65a7a8a
2aba
2a2a6aza
6 3a

3

lo>

3 3
2a

16. 4b8b 10b 3b
3b87h
3b3b87b 3b
8 4b
8 4b
4 4
2b

17.

N W N

3
18. 8 y

19. 10 6n 16
1016 6n 16 16

6 6n
66n

6 6
1n

20. 52m7
572m77

12 2m

12 2m

2 2
6m

21. 3(5¢c1) 2 13c3
15¢32 13c 3
15¢513c 3
15¢13c513c13c 3
2c 53
2c5535
2c8

2c 8

2 2
c4

22. . (3t 4)20 35t
12t 16 20 35t
12t 4 3 5t
12t 5t 4 3 5t 5t
7t 43
7t4434
7t 7

T
77
tl

23, @m

2(z 3)
3 3(5 2)

226 15 3z
2232615323z

52615

52 66 156
52 9

| ©

5z
5 5

©

z
5
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o4 3w2), . 28. 0.03(m 7) 0.02(5 m) 0.03
4 100[0.03(m 7)] 100[0.02(5 m) 0.03]
4302 4o 3) 3(m 7) 2(5m)3
4 3m 2110 2m3
3w 6 8wl2 3m 2113 2m
3w 8w 6 8w 8w12 3m2m 21 13 2m 2m
5w 6 12 5m 2113
5W66126 5m 21211321
5w 6 5m 8
5w 6 5m 8
5 § 5 5
6 m 816
W - .
5 5
25. 2(2x5)3x 7x 3 29 3y 4y 1)
4x 10 4x 10 ) 5
4x 4x 10 4x 4x 10 5(3y) 5 4y 1)
10 10 5
All real numbers are solutions. 15y 4y 4
15y 4y 4y dy 4
26, 4(5x2)12x48x4 Toy s Y
20x820x8 19 4
20x20%x820x20x8 19 19
88 4
All real numbers are solutions. y 19
27. 0.02(6t 3) 0.04(t 2) 0.02
100[0.02(6t 3)] 100[0.04(t 2) 0.02] 30 4y 2(1X)
2(6t3) 4(t2) 2 ' 6
12t 6 482 6(4x) 6 24X)
12t 6 4t6 6
12t 4t 6 4t 4t 6 24 X 5 bx
8t 66 24 x 5x 5 5x 5x
8t 6 6 66 19x 5
8t 0 19x 5
8t 0 19 19
8 8 X_5
t0 19
31. 5 X 7 X
3 3
32x L 3(x)
3 3
5x 7 3x
5x 5x 7 3x 5x
7 2x

7 2x
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2 2
7
X
2
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7
5

5Ln3 5(n)
5 5

32. n§ n
5

7n 35n
7n35n7n
312n

3 12n

12 12

1

2"

33. 9(3x1)449
27x 9 45
27x99459
27x 54
27 x 54
27 27
X 2

34, 12(2x 1) 6 66
24x 12 60
24x12 12 60 12

24x 48
24x 48

24 24
X2

1
35, —(@x7) 3,5

10 10

10 (3x 7) 105 x5
10 10

3x 7 3x 50
3x 7 3x 3x 50 3x
750
There is no solution.

36. l(2x S)le
7 7

1 2
7 (2x5) 7 x1

7 7
2X 5 2x7
2X52x2 X 72X
57
There is no solution.

37.52(3x6) 4(6x 7)
56x 12 24x 28
6x 7 24x 28
6 X 7 24X 24x 28 24x
30x 728

30x77287
30x 35

30x35

30 30

7
X
6
38.  35(2x4)7(5x2)
310 x 20 35x 14
10 x 17 35x 14

10 x 17 35x 35x 14 35x

45x 17 14
45x 17 17 14 17
45x 3

45x 3
45 45
X_l

15

Section 2.5 Practice Exercises

1. Let x = the number.
3x62x3
3X62x2Xx32xx63
X6636

X9

The number is 9.

2. Let x =thenumber.
3x 4 2(x1)
3x 4 2x2

X4 2Xx2x22x x4 2
X4 424
X 2

The number is 2.
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3. Letx = the length of short piece, Vocabulary, Readiness & Video Check 2.5

then 4x = the length of longpiece.
X 4x 45 1.2x;2x 31

5x 45 .

5x 45 2.3x; 3x+ 17

5 5 +5 2(x +

< 9 3.x+5;2(x+5)

4x=4(9) =36 .
The short piece is 9 inches and the long piece is 4 X1 7(x11)

36 inches. 20y

5 20vy; or(20 y) 3
4. Letx = number of Republican governors, then 3

X 7 = number of Democratic governors.

10
XX 7 49 6.10+y; Y or(10+y)9
2x 749 9
2x77497
2% 56 7. in the statement of the application
% % 8. The original application asks for the measure of

two supplementary angles. The solutionof

_ X_28 x = 43 only gives us the measure of one of the
x7=287=21 angles
There were 28 Republican and 21 Democratic '
governors. 9. That the 3 angle measures are consecutive even

5. x = degree measure of firstangle integers and that they sum t0180.

3x = degree measure of second angle

. Exercise Set 2.5
X + 55 = degree measure of third angle

x 3x (x 55) 180 2. Let x = the number.
5x 55 180 3x 1 2x
5x 55 55 180 55 3x 13x 2x 3x
5x 125 3x13x 2x 3x
5x 125 1x
5 5 1x
x 25 1 1
3x=3(25) =75 1x
X+ 55 =25+ 55 =80 The number is 1.

The measures of the angles are 25, 75, and 80.
4. Let x = the number.

6. Let x = the first even integer, then 4x (2) 5x (2)
X + 2 = the second even integer, and 4x 2 5x 2
X + 4 = the third even integer. 4x2 2 5x22
X (x2) (x 4) 144 4x 5%
3x 6144 4x 4x 5x 4x
3x6 6 1446 0 x
3x 138 The number is 0.
3x 138
3 3
X 46

X+2=46+2=48
X+4=46+4=50
The integers are 46, 48, and 50.
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6. Let x = the number.
5[x (1)] 6(x 5)
5x 5(1) 6x 6(5)
5x 5 6x 30
5x 5x 5 6x 5x 30
5x 30
530x 3030
25 x
The number is 25.

8. Let x = the number.

2(x 4) x 1
4

2x8xl

4
4(2x 8) 4xl

8x 32 4x 1
8x4x 32 4x 4x 1
4x 32 1
4x 3232 132
4x 31
4x 31
4 4
31

The number is 4

10. The sum of the three lengths is 46 feet.
X3x27x46
11x 2 46

11x 22462

11x 44

11x 44

11 11

X 4

3Xx=34)=12
2+7x=2+7(4)=2+28=30
The lengths are 4 feet, 12 feet, and 30 feet.

12. Let x be the length of the shorter piece. Then
3x is the length of the 2nd piece and the 3rd
piece. The sum of the lengths is 21 feet.

x3x3x 21
7x 21
7x 21
7 7
X3
3x=33)=9

The shorter piece is 3 feet and the longer pieces
are each 9 feet.

14,

16.

18.

20.

22.

24

X x 39, 771 43, 265
2x 39, 771 43, 265
2x 39, 771 39, 771 43, 265 39, 771

2x 3494

2x 3494
2 2

x 1747

In 2014, 1747 screens were analog.

Let x be the measure of the smaller angle. Then
2x 15 is the measure of the larger angle. The
sum of the four angles is 360.
2x 2(2x 15) 360
2x 4x 30 360
6x 30 360
6x 30 30 360 30
6x 390
6x 390
6 6
X 65
2x 15 =2(65) 15 =130 15 = 115
Two angles measure 65 and two angles measure
115.

Three consecutive integers:
Integer: x

Next integers: x + 1, x + 2
Sum of the second and third consecutive integers,

simplified: (x + 1) + (x +2) = 2x + 3

Three consecutive odd integers:
Odd integer: x

Next integers: X + 2, x + 4
Sum of the three consecutive odd integers,
simplified: x+ (X +2)+ (X +4) =3x + 6

Four consecutive integers:

Integer: x

Next integers: x + 1, x+ 2, x+ 3

Sum of the first and fourth consecutive integers,
simplified: x + (x + 3) = 2x + 3

. Three consecutive even integers:
Even integer: x
Next integers: X + 2, X + 4
Sum of the three consecutive even integers,
simplified: x + (X +2) + (x +4) =3x + 6
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26. Let x = the number of one room
and x + 2 = the number of the other.
X X 2 654
2x 2 654
2X 22 6542

2X 652
2x 652
2 2
X 326
X+2=326+2=2328
The room numbers are 326 and 328.

28. Let x = code for Mali Republic,
X + 2 = code for Cote d’Ivoire,
and x + 4 = code for Niger.
XX2Xx4675

3x 6675
3x6 66756
3x 669
3x 669
3 3
X 223
X+2=223+2=225
X+4=223+4=227
The codes are: 223 for Mali, 225 for Cote
d’Ivoire, 227 for Niger.

30. Let x represent the weight of the Armanty
meteorite. Then 3x represents the weight of the
Hoba West meteorite.

x 3x 88

4x 88

4x 88

4 4

X 22

3x=3(22) =66
The Armanty meteorite weighs 22 tons and the
Hoba West meteorite weighs 66 tons.

32. Let x be the measure of the shorter piece. Then
5x + 1 is the measure of the longer piece. The
measures sum to 25 feet.
x5x 125

6x 1 25
6x11251
6x 24
6x 24
6 6
X 4
5x+1=54)+1=20+1=21
The pieces measure 4 feet and 21 feet.

34, Let x = the number.
92x 10
9102x1010
19 2x

19 2x

2 2
19 X
2
The number is 12 .
2

36. Let x = species of grasshoppers,
then 20x = species of beetles.
x 20x 420, 000
21x 420,000
21x 420,000
21 21
x 20, 000
20x = 20(20,000) = 400,000
There are 400,000 species of beetles and
20,000 species of grasshoppers.

38. Let x = the measure of the smallest angle,
X + 2 = the measure of the second,
X + 4 = the measure of the third, and
X + 6 = the measure of the fourth.
XX2Xx4x6 360
4x 12 360
4x 12 12 36012
4x 348
4x 348
4 4
x 87
X+2=87+2= 89
X+4=87+4=091
X+6=87+6=93
The angles are 87, 89, 91, and 93.

40. Let x = first odd integer,
then x + 2 = next odd integer,
and x + 4 = third consecutive odd integer.
X (x2)(x4)51
3x6 51
3x 66 516
3x 45
3x 45
3 3
X 15
Xx+2=15+2=17
Xx+4=15+4=19
The code is 15, 17, 19.
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42. Let x = the number. 50. Let x = floor space of Empire State Building,
2(x 6) 3(x 4) then 3x = floor space of the Pentagon.
2x 12 3x 12 x 3x 8700
2x12123x 1212 4x 8700
2X 3x 4x 8700
2X 2x 3X 2x 4 4
0 x x 2175
i 3x = 3(2175) = 6525
The number is 0. The Empire State Building has
44, Let x = the measure of the first angle 2175 thousand square feet and the Pentagon has
then 2x 3 = the measure of the other. x 6525 thousand square feet.
2x 390 -
3x 3 90 52. Let x = the number.
3x33903 1
oo .
¥ %8 78" 72
3 3 4
x 31 X
2x3=2(31) 3 =59 7
The angles are 31 and 59. The number is 2 .
7
46. E 2X 3X g
% 4 54. Let x = first integer (smallest piece)
T2X2x 3x T 2x then x + 2 = second integer (middle piece)
5 5 and x + 4 = third integer (longest piece)
1 X4_1 X (x2)(x4)48
5 5 3x6 48
14 X 44 3x66 486
3x 42
5 5 5 5
5 -3x 42
X
5 3 3
1x x 14
The number is 1. X+2=14+2=16

48. Let x = the number. X+4=14+4=18

3 1 The pieces measure 14 inches, 16 inches, and
—3x2x T 18 inches.
4 2
4 3 3x 49x 1 56. Let x = smallest angle, then 4x = largest angles.
x 4x 4x 180
4 2 9x 180
312x 8x 2 9x 180
3 12x 8x 8x 2 8x 9
9
34x 2
34x3 23
4x 5
4x 5
4 4

X

& o
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x 20
4x =4(20) = 80
The angles measure 20, 80,
and 80.
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58. Let x = length of first piece,
then 5x = length of second piece,
and 6x = length of third piece.

X 5x 6x 48

12x 48

12x 48

12 12

X 4

5x=5(4)=20
6x = 6(4) =24
The first piece is 4 feet, the second piece is
20 feet, and the third piece is 24 feet.

60. The bars ending between 3 and 5 represent the
games Destiny and Grand Theft Auto V, so those
games sold between 3 and 5 million copies in
2014.

62. Let x represent the sales of Minecraft, in
millions. Then x + 0.6 represents the sales of
Grand Theft Auto V.

xx0.6 6
2x0.6 6
2x 0.6 0.6 6 0.6
2x 54
2x 54
2 2
x 2.7
x+06=27+0.6=33
Minecraft sold 2.7 million copies and Grand
Theft Auto V sold 3.3 million copies.

64. answers may vary

66. Replace B by 14 and h by 22.
1 Bh 1 (14)(22) 7(22) 154
2 2

68. Replace r by 15 and t by 2.
rt=152=30

70. Let x be the measure of the first angle. Then 2x is
the measure of the second angle and 5x is the
measure of the third angle. The measures sum to

180.
X 2x 5x 180
8x 180
8x 180
8 8
X 22.5

2x=2(22.5)=45
5x =5(22.5)=112.5
Yes, the triangle exists and has angles that

measure 22.5, 45, and 112.5.

1 blink
5 sec

72. One blink every 5 seconds is

There are 60 60 = 3600 seconds in one hour.

101Nk 2000 sec 720 blinks

5 sec
The average eye blinks 720 times each hour.
16 720 = 11,520
The average eye blinks 11,520 times while
awake for a 16-hour day.
11,520 365 = 4,204,800
The average eye blinks 4,204,800 times in one
year.

74. answers may vary
76. answers may vary

78. Measurements may vary. Rectangle (b) best
approximates the shape of a golden rectangle.

Section 2.6 Practice Exercises

1. Letd=580andr=5.
drt
580 5t
580 5t
5 5
116t
It takes 116 seconds or 1 minute 56 seconds.

2. Letl=40and P =98.

P2l 2w
98 2 40 2w
98 80 2w

98 80 80 2w 80
18 2w
18 2w
2 2

ow
The dog run is 9 feet wide.

3. LetC=8.

The equivalent temperature is 46.4F.
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4. Letw = width of sign, then

5w + 3 = length of sign.
P2l 2w
66 2(5w 3) 2w
66 10w 6 2w
66 12w 6
666 12w 6 6
60 12w
60 12w
12 12
5w
5w+ 3=5(5)+3=28

The sign has length 28 inches and width

5 inches.

5. I PRT
PRT

|
PT PT
. Ror R—I
PT PT

6. H 5as 10a
H 10a 5as 10a 10a
H 10a bas
H10a 5as

5a 5a
H 10a H 10a

5a sors 5a
7. N Fd(n 1)

NFFdn1)FNF
d(n1)

8. Al%bm

1
2A2 a(bB)

2
2 A a(b B)
2A abaB
2AababaBab
2A abaB
2Aab aB

a a

Vocabulary, Readiness & Video Check 2.6

1. Aformulais an equation that describes known.
relationships among quantities.

2. This is a distance, rate, and time problem. The
distance is given in miles and the time is given in
hours, so the rate that we are finding must be in
miles per hour (mph).

3. To show that the process of solving this equation
for xdividing both sides by 5, the coefficient of xis
the same process used to solve aformula
for a specific variable. Treat whatever is
multiplied by that specific variable as the
coefficientthe coefficient is all the factors
except that specific variable.

Exercise Set 2.6

2. Letd=195and t = 3.
drt
195 r(3)
195 3r

3 3
65r

4, Letl=14,w=38,and h=3.
V lwh
V 14(8)(3)
V 336

6.LetA=60,B=7,and b= 3.
1

A §®b)

60 h(7 3)
2
2(60) 2 2 h(10)

120 10h
120 10h

2AabBorBZAaba

a
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8. LetV =45 and h=5.

\ lAh
3

451 As)

3
1

3(45)3 (5 A%

135 5A
135 5A

5 5
27 A

10. Letr = 4.5, and 3.14.
Ar?
A 3.14(4.5)

A 3.14(20.25)
A63.6

12. Let | = 1,056,000, R = 0.055, and T = 6.
| PRT
1, 056, 000 P(0.055)(6)
1, 056, 000 0.33P

1,056,000 0.33P

0.33 0.33
3, 200, 000 P
14. Letr=3and 3.14.
v 4 3
4 3
V *3.149)3)°
3

v 431a)en)
3
7
V" (84.78
(3 )

V 113.0
(V 113.1 using a calculator.)

16. A ab

A ab

a

a
Ay
a

18. T mnr

T mnr
mr - mr

20. xy 13
XXy 1l3xy13
X

22. AP PRT
APPPPRTAP

PRT

24,

26. PRxyzw

PR(Xyw)xyzw(x yw)
PRXywXy z w Xy w
PRXxywz

8. S 4lw 2wh
S 4lw 4lw 4lw 2wh
S 4lw 2wh
S4lw 2wh

2w 2w
S 4lw
2w h

30. Use A = lw when A = 52,400 and | = 400.
Alw
52, 400 400 w
52,400 400w

400 400

131w
The width of the sign is 131 feet.

1
32. a. A bh
2

T 1
A 3627

n
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2
A 486

mr

P
Iy I3
P 27
36 45
P 108

The area is 486 square feet and the perimeter
is 108 feet.
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b. The fence has to do with perimeter because it
is located around the edge of the property.
The grass seed has to do with area because it
is located in the middle of the property.

34. a. Abh P 2|1 2|2
A9.3(7) P 2(11.7) 2(9.3)
A65.1 P 23.418.6
P 42

The area is 65.1 square feetand the
perimeter is 42 feet.

b. The border has to do with the perimeter

because it surrounds the edge. The paint has
to do with the area because it covers the
wall.

36. Let C = 5.
F2(5)3293223
5

The equivalent temperature is 23F.

38. Let P =400 and | = 2w 10.
P 21 2w

400 2(2w 10) 2w
400 4w 20 2w
400 6w 20

400 20 6w 20 20
420 6w
420 6w

6 6
70 w
| 2w 10 2(70) 10 140 10 130

The length is 130 meters.

40. Let x = the measure of each of the two equal
sides, and x 2 = the measure of the third.
XXX222

3x2 22
3x2 2222
3x 24
3x 24
3 3
X8
X2=82=6
The shortest side is 6 feet.

42. Letd =700 and r = 55.

drt
700 55t
700 55t
55 55
700

t
55

tmm 12§

55 11 11

The trip will take 12 8 hours.
11

44. Letr =4 and h = 3. Use 3.14.
Vrh
V (3.14)(4)’ ()
(3.14)(16)(3)
150.72
Let x = number of goldfish and
volume per fish = 2.
150.72 2x
150.72 2x
2 2

75.36 x
75 goldfish can be placed in the tank.

46. Use N =94.

N 40
T 50 4

94 40

T50
4

T50 >4

4
T5013.5
T63.5

The temperature is 63.5 Fahrenheit.

48. Use T = 65.
T50 N
65 50 N

40
4

4
65 50 50 N 40_:29—
N 40
4

415 4840

4
60 N 40

15
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60 40 N 40 40
100 N
There are 100 chirps per minute.
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50. As the air temperature of their environment

60. Let x = the length of a side of the square and
decreases, the number of cricket chirps per 2x 15 = the length of a side of the triangle.
minute decreases. P(triangle) P(square)

52. Let A= 20, and b = 5. 3(26’()(14553 j;((
A —2bh 6x 4x 45 4x 4x
1 2x45 0
20 = (5)h 2x 45 45 45
2 2x 45
2(20)22h
2x 45
2

40 5h _2;( 22%

40 5h 2x 15 = 2(22.5) 15 = 45 15 = 30

S 8h S The side of the triangle is 30 units and the side of

The height is 8 feet, the square is 22.5 units.
62. Letd=150andr =45.
54. Letr =4000. Use 3.14. drt
C 2r 2(3.14)(4000) 150 45t
C 25,120 150 45t
The length of rope is 25,120 miles.
i
56.  x (2x 8) (3x 12) 82 25 !
6x 20 82 150 10
6x 20 20 82 20 Y's 3
65302 The trip will take ; 3 Jours  or 3 hours
6 6 20 minutes.
x 17 He should arrive at 7:20 A.M.
2x8=2(17)8=26
3x12=3(17) 12=39 64. Let F=78.
The lengths are 17 feet, 26 feet, and 39 feet. E 9 C 32
58. A= 3990 and w = 57. 5
9
Alw 78 C32
sH60sA’ > 9
Cc32
57 57 5(78)5 5
701 390 9C 160
The length is 70 feet. 390 160 9C 160 160
230 9C
230 9C
9 9
230
9 C
230 .5
C 9 25 9

The equivalent temperature is 25 =] C.
9
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66. Let C=10.

F QC32
5

% 10)32
5
1832

14

The equivalent temperature is 14F

68. Let F = 227.

C 59(|: 32)
c2(22732) 144

9
The valent temperature is 144C.

equi

70.Use V. 23 whenr 215 and = 3.14.
3 2
vips4d (3.14)(15)° 14,130
3 3
The volume of the sphere is 14,130 cubic inches.

72.8% =0.08
74.0.5% = 0.005

76. 0.03 = 0.03(100%) = 3%
78. 5 =5(100%) = 500%

80. Use A = bh. If the base is doubled, the new base
is 2b. If the height is doubled, the new height is
2h.

A= (2b)(2h) =22 b h=4bh
The area is multiplied by 4.

9
82. Let x be the temperature. Use F 5 C32

when F=C =x.
FQCBZ
x32
X5X
9 9 9
X X Xx32 X
5 g 5 5
=X x32
S 5
X 32
5
5x4§25
4 5 4
x 40

They are the same when the temperature is 40.

F
PV
_F_
B(P V) (PV)
PV

84. B

BPV)F
BP BV F
BP BV BP F BP

BV F BP
BV FBP
B B

PF

vV B
BPFB
v B

v PEB

86. Title:

f3.eps
Creator:

Adobe lllustrator(R) 11
Preview:

88. Let d = 238,860 and r = 186,000.
drt
238,860 186, 000t
238,860 186,000t
186,000 186,000
1.3t
It will take 1.3 seconds.
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90.

92.

94,

20 miles
hour

miles 5280 feet 1 hour
hour 1 mile 3600 seconds

20

<= feet/second
3
Letd =1300and r @.

3

drt

1300 8 t

3
3 (1300)—3 & t
88 88 3
443t
It will take about 44.3 seconds.

Use d = rt when d = 25,000 and r = 3800.

drt
25,000 3800 t
25,000 3800t
3800 3800
6.58 t
6 hr and 0.58(60) 35 min
It would take the Boeing X-51 6 hours
35 minutes to travel around Earth.

Letd=2thenr=1.

15 feet 12 inch
15 feet 15 feet 12 inches 180 inches, so
1 1 foot

From the circle graph, we see that 41% of
pets owned are freshwater fish and 3% are
saltwater fish; thus 41% + 3% = 44% of pets

owned are freshwater fish or saltwater fish.

b. The circle graph percents have a surr
100%,; thus the percentof pets that ar
equines is 100% 3% =97%.

c. Tofind the number of dogs owned, w
19% of 396.12
=(0.19)(396.12)
=75.2628
75.3
Thus, about 75.3 million dogs are ow
the United States.

4. Let x = discount.

X = 85% 480 x

=0.85480 x=

408

The discount is $408.

New price = $480 $408 = $72

. Increase = 2710 1900 = 810

Let x = percent of increase.
810 x 1900

810 1900x
1900 1900
0.426 x
The percent of increase is 42.6%.
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h = 180. 6. Let x = number of digital 3D screens in 20
V r?n X 0.07x 15, 782
V ()(1)? (180) 180 565.5 1.07x 15,782
The volume of the column is 565.5 cubic inches 1.07x 15,782
' ' 1.07 107
Secticn 2.7 Practice Exercises x 14, 750

There were 14,750 digital 3D screens in 2
1. Letx =the unknown percent.

35x 56
35 56x
56 56
0.625 x
The number 35 is 62.5% of 56.

2. Letx =the unknown number.
198 55% x
198 0.55x
198 0.55x

0.55 0.55
360 x
The number 198 is 55% of 360.
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7. Let x = number of liters of 2% solution.

No. of Acid = Amt. of
Eyewash gallons Strength Acid
2% X 2% 0.02x
5% 6 x 5% 0.05(6 X)
Mix: 3% 6 3% 0.03(6)

0.02 x 0.05(6 x) 0.03(6)
0.02x 0.3 0.05x 0.18
0.03x 0.3 0.18
0.03x 0.30.3 0.180.3
0.03x 0.12
0.03x 0.12

0.03 0.03

X 4
6Xx=64=2

She should mix 4 liters of 2% eyewash with 2 liters of 5% eyewash.
Vocabulary, Readiness & Video Check2.7
1. No, 25% + 25% + 40% = 90% 100%.
2. No, 30% + 30% + 30% = 90% 100%.
3. Yes, 25% + 25% + 25% + 25% = 100%.
4. Yes, 40% + 50% + 10% = 100%.
5. a. equals;=
b. multiplication;
c. Drop the percent symbol and move the decimal point two places to the left.
6. a. Youalso find a discount amount by multiplying the (discount) percent by the original price.

b. Fordiscount, the new price is the original price minus the discount amount, so you subtract from the original
price rather than add as with mark-up.

7. You must first find the actual amount of increase in price by subtracting the original price from the new price.

8. | Alloy | Ounces | Copper Amount of

Strength Copper
10% X 0.10 0.10x
30% 400 0.30 0.30(400)

20% | x +400 0.20 0.20(x + 400)

0.10x + 0.30(400) = 0.20(x + 400)
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Exercise Set 2.7

2. Let x be the unknown number.
X = 88% 1000

x =0.88 1000

x =880
880 is 88% of 1000.

4. Let x be the unknown percent.
87.2 x 436
87.2 436x
436 436
0.2 x
20% x
The number 87.2 is 20% of 436.

6. Let x be the unknown number.
126 35% x
126 0.35x

126 0.35x
035 0.35

360 x
126 is 35% of 360.

8.21% + 10% + 20% = 51%
51% of Earth’s land area is in Asia, Antarctica,
or Africa.

10. The land area of Africa is 20% of Earth’s land
area.
20% of 56.4 20% 56.4 0.20 56.4 11.28
The land area of Africa is 11.28 million square
areas.

12. Let x = amount of discount.

x =25% 12.50

x=0.2512.50

x =3.1253.13

New price = 12.50 3.13 = 9.37
gél%giscount was $3.13 and the new price is

14. Letx =tip.
X = 20% 65.40
x=0.265.4
x =13.08
Total = 65.40 + 13.08 = 78.48
The total cost is $78.48.

16. Decrease = 314 290 = 24
Let x = percent.
24 x 314

24 314x

314 314

0.076 x
The percent of decrease is 7.6%.

18. Decrease = 100 81 = 11
Let x = percent.
11 x 100
11 100 x

100 100
0.11x
The percent of decrease is 11%.

20. Let x = original price and 0.25x = increase.
x 0.25x 80
1.25x 80

1.25x _80
125 125

X 64
The original price was $64.

22. Let x = last year’s salary, and 0.03x = increase.
x 0.03x 55, 620
1.03x 55,620
1.03x 55,620
1.03 1.03
x 54,000
Last year’s salary was $54,000.

24. Let x = the amount of 25% solution.

No. of Strength = Amt. gf_ _

cucm Antibiotic
25% X 0.25 0.25x
60% 10 0.6 10(0.6)

30% | x+10 | 03 | 0.3(x+10)

0.25x 10(0.6) 0.3(x 10)
0.25x 6 0.3x 3
0.25x 0.25x 6 0.3x 0.25x 3
6 0.05x 3
630.05x 33
3 0.05x
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6
0

X
Add 60 cc of 25% solution.
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26. Let x = the pounds of cashew nuts.

No. of Ib Cost/lb = Value
Peanuts 20 3 3(20)

Cashews X 5 5x
Mix X+ 20 3.50 3.50(x + 20)

3(20) 5x 3.50(x 20)
60 5x 3.5x 70
60 5x 3.5x 3.5x 3.5x 70
60 1.5x 70
60 60 1.5x 7060
1.5x 10
15x 10
1.5 1.25
X 6~
3

Add 6 2 pounds of cashews.
3

28. Let x = the number.
X = 140% 86
Xx=1.486
x=120.4
140% of 86 is 120.4.

30. Let x = the number.
56.25 45% x
56.25 0.45x
56.25 0.45x
045 045

125 x
56.25 is 45% of 125.

32. Let x = the percent.
42 x 35
42 35x
3% 35

1.2x
42 is 120% of 35.

34. From the graph, the height of the bar is about 23. Therefore, the average American spends about 23 minutes on
Internet browsers.

36. 17 is what percent of 162?
17 x 162
17 162x
162 162

0.105 x
10.5% of online time is spent following news.
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38. Unit Case Volume for Coca-Cola
(in billions of cases)
Case Percent of Total
World Region Volume (rounded to
nearest percent)
; 5.9
North America 5.9 5521%
Latin America 8.2 25,29%
3.9
Europe 3.9 Wzm%
Eurasia and 431504
Africa 43 2862 0"
o 5.9
Pacific 5.9 55221%
Total 28.2 100%

40. Let x = the decrease in price.
x =0.15(0.95) = 0.1425 0.14
The decrease in price is $0.14.
The new price is 0.95 0.14 = $0.81.

42. Increase = 1.49 1.19 = 0.30
Let x = the percent.
0.3 x1.19
0.31.19x
119 1.19
0.252 x
The percent of increase was 25.2%.

44, Let x represent the amount Charles paid for the car.
x 20% x 4680
x 0.20x 4680
1.2x 4680
1.2x 4680
1.2 12
x 3900
Charles paid $3900 for the car.
amount of increase

46. percent of increase —
original amount

246

6
1

o I

3
The area increased by 300%.
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48. Let x be the gallons of water.

gallons concentration amount
water X 0% 0x=0
70% antifreeze 30 70% 0.7(30)
60% antifreeze x+ 30 60% 0.6(x + 30)
The amount of antifreeze being combined must be the same as that in the mixture.
0 0.7(30) 0.6(x 30)
21 0.6x 18
21180.6x 1818
3 0.6x
3 0.6x
06 0.6
5X

Thus, 5 gallons of water should be used.
amount of increase

percent of increase

50. original amount

8872

72

16

72
0.222
The number of decisions by the Supreme Court increased 22.2%.

52. Let x be the average number of children per woman in 1920.
x0.44x 1.9
0.56x 1.9
0.56x 1.9

0.56 0.56
x3.4
There were 3.4 children per woman in 1920.

54. 64% 9800 = 0.64 9800 = 6272
You would expect 6272 post-secondary institutions to have Internet access in their classrooms.

56. Let x be the pounds of chocolate-covered peanuts.

pounds cost ($) value
chocolate-covered X 5 5x
granola bites 10 2 2(10)
trail mix x+10 3 3(x + 10)

The value of those being combined must be the same as the value as the mixture.
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5x 2(10) 3(x 10)
5x 20 3x 30

5x 20 3x 3x 30 3x
2x 20 30
2x 20 20 3020
2x 10
2x 10
2 2

X5
Therefore, 5 pounds of chocolate-covered peanuts should be used.

58. Let x be the length of Christian’s throw.
x 148.00 0.689(148.00)
148.00 101.972
249.972
250

Christian Sandstrom’s world record throw was 250 meters.

60. 12 22
3

62.3%(3)°

64.12|=2; 2| = 2
2]> 12|

66. answers may vary
68. a. yes; answers may vary
b. no; answers may vary

70. 23 g is what percent of 300 g? Let y represent the unknown percent.
y 300 23

300y 23
300 300
y 0.076

This food contains 7.7% of the daily value of total carbohydrate in one serving.

72. 69 9 calories/gram = 54 calories
54 of the 280 calories come from fat.

4 0.193
280
19.3% of the calories in this food come from fat.

74. answers may vary
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Section 2.8 Practice Exercises

1. Let x = time down, then x + 1 = time up.

Rate Time = Distance
Up 15 x+1 1.5(x + 1)

Down 4 X 4x

dd

1.5(x1) 4x
1.5x 1.5 4x

1.5 2.5x

15 2.5x

25 25

0.6 x
Total Time=x+1+x=06+1+06=22
The entire hike took 2.2 hours.

Let x = speed of eastbound train, then
x 10 = speed of westbound train.

r t = d
East X 15 1.5x
West | x 10 1.5 | 1.5(x10)

1.5x 1.5(x 10) 171
1.5x 1.5x 15 171
3x15171
3x 186
3x 186
3 3
X 62
x10 =62 10 =52
The eastbound train is traveling at 62 mph and the westbound train is traveling at 52 mph.

3. Let x = the number of $20 bills, then
X + 47 = number of $5 bills.

Denomination Number Value
$5 bills X+ 47 5(x + 47)
$20 bills X 20x

5(x 47) 20 X 1710
5x 23520x1710
23525x 1710
25x 1475
x 59
X+ 47 =59+ 47 =106
There are 106 $5 bills and 59 $20 bills.
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4. Letx =amountinvested at 11.5%, then
30,000 x = amount invested at 6%.

Principal Rate Time = Interest
11.5% X 0115 | 1 x(0.115)(1)
6% 30,000 X 0.06 | 1 | 0.06(30,000 x)(1)
Total 30,000 2790

0.115x 0.06(30, 000 x) 2790
0.115x 1800 0.06x 2790
1800 0.055x 2790
0.055x 990
0.055x 990
0.055 0.055
x 18, 000
30,000 x = 30,000 18,000 = 12,000
She invested $18,000 at 11.5% and $12,000 at 6%.

Vocabulary, Readiness & Video Check 2.8

1. r t = d
bus 55 X 55x
car 50 X+3 50(x + 3)

55x = 50(x + 3)

2. The important thing is to remember the difference between the number of bills you have and the value of the bills.

3. P R T= |
X 0.06 1 0.06x
36,000 x 0.04 1 0.04(36,000 x)
0.06x = 0.04(36,000 x)
Exercise Set 2.8
2. Let x = the time traveled by the bus.
Rate Time = Distance
Bus 60 X 60x

Car 40 Xx+15 40(x + 1.5)
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dd
60 x 40(x 1.5)
60 x 40 x 60
20 x 60
20x 60
20 20
X 3
It will take the bus 3 hours to overtake the car.

4. Letx = the time to get to Disneyland
and 7.2 x = the time to return

Rate Time = Distance

20(6 X) 50 x 3910
120 x 50 x 3910
170 x 3910
X 23
6x = 6(23) = 138
There are 138 $20 bills and 23 $50 bills.

16. Let x = the amount invested at 9% for one year.

Principal Rate = Interest
9% X 0.09 0.09x
10% | x+250 0.10 0.10(x + 250)
Total 101

Going 50 X

50x

Returning | 40 | 7.2x

40(7.2 x)

dd
50 x 40(7.2 X)

50 x 288 40 x
90 x 288

90 x 288

90 90
x3.2

It took 3.2 hours to get to Disneyland.

d=rt
d =50(3.2) = 160

The distance to Disneyland is 160 miles.

6. The value of z quarters is 0.25z.

8. The value of (20 z) half-dollars is 0.50(20 z).

10. The value of 97z $100 bills is 100(97z) or 9700z.

12. The value of (15 y) $10 bills is 10(15 y).

14. Let x = number of $50 bills, then

6Xx = number of $20 bills.

Number of Bills ~ Value of Bills
$20 bills 6x 20(6x)
$50 bills X 50x
Total 3910

0.09x 0.10( x 250) 101
0.09x 0.10 x 25101

0.19x 25101

0.19x 76

0.19x 76
0.19 0.19

x 400
X + 250 = 400 + 250 = 650
She invested $650 at 10% and $400 at 9%.

18. Let x = the amount invested at 10% for one year.

Principal Rate = Interest
10% X 0.10 0.10x
12% 2X 0.12 0.12(2x)
Total 2890

0.10 x 0.12(2x) 2890
0.10 x 0.24x 2890
0.34x 2890
0.34 x 2890
034 034
x 8500
2x = 2(8500) = 17,000
He invested $17,000 at 12% and $8500 at 10%.

20. Let x = number of adult tickets, then
732 x = number of child tickets.

Number Rate = Cost
Adult X 22 22X
Child | 732 x 15 15(732 x)
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Total 732 12,912
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22x 15(732 x) 12, 912
22x 10, 980 15x 12, 912
10,980 7x 12, 912
7x 1932
X 276
732 x =732 276 = 456
Sales included 276 adult tickets and 456 child tickets.

22. Let x = the time traveled

Rate Time = Distance
Car A 65 X 65X

CarB 41 X 41x

The total distance is 530 miles.
65x 41x 530
106x 530
106x 530
106 106
X5
The two cars will be 530 miles apart in 5 hours.

24. Let x = the amount invested at 12% for one year.

Principal Rate = Interest
12% X 0.12 0.12x

4% 20,000 x 0.04 0.04(20,000 x)

0.12x 0.04(20, 000 X) O
0.12 x 800 0.04 X 0
0.16 x 800 0
0.16 x 800
0.16x 800

0.16 0.16

x 5000
20,000 x = 20,000 5000 = 15,000

She invested $15,000 at 4% and $5000 at 12%.
26. Let x = the time they are able to talk.

Rate Time = Distance
Cade 5 X 5x

Kathleen 4 X 4x

Total 20
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5x 4x 2
9x 20
9x 20
9 9
x2z
9

They can talk for 2 2 hours.
9

28. Let x = the speed of the slower train.

Rate Time = Distance
Train A X 15 1.5x

Train B X+8 15 1.5(x + 8)

The total distance is 162 miles.
1.5x 1.5(x 8) 162
1.5x 1.5x 12 162
3x 12 162
3x 150
3x 150
3 3
x 50
X+ 8 =58
The speeds of the trains are 50 mph and 58 mph.

30. Let x = number of quarters, then
5x = number of dimes.

Number Value

Quarters X 0.25x
Dimes 5x 0.10(5x)
Total 27.75

0.25x 0.10(5x) 27.75
0.25x 0.5x 27.75
0.75x 27.75
x 37
5x =5(37) =185
The collection has 37 quarters and 185 dimes.

32. Let x = the time traveled.

Rate Time = Distance
Car A 65 X 65x

CarB 45 X 45x

The total distance is 330.
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65x 45x 330
110x 330
110x 330

110 110
X3
They will be 330 miles apart in 3 hours.

34. Let x = the time traveled.

Rate Time = Distance
Car A 40 X 40x

CarB 50 X 50x

If two cars are traveling in the same direction, so find the difference in their distances traveled.
50x 40x 20

10x 20
10x 20

10 10
X 2
They will be 20 miles apart in 2 hours.

36. Let x = the amount invested at 9% for one year.

Principal Rate =  Interest
9% X 0.09 0.09x
10% 2x 0.10 0.1(2x)
11% 3x 0.11 0.11(3x)
Total 2790

0.09x 0.1(2x) 0.11(3x) 2790
0.09x 0.2x 0.33x 2790
0.62x 2790
0.62x 2790

0.62 0.62
x 4500

2x = 2(4500) = 9000
3x = 3(4500) = 13,500
She invested $4500 at 9%, $9000 at 10% and $13,500 at 11%.

38. Let x = the time it takes them to meet.

Rate  Time = Distance
Nedra 3 X 3x

Latonya 4 X 4x

Total 12
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3x4x12
7x 12
7x 12
7 71
x 1 2
7
They meet in 1 S hours.
7

40. Let x = the time before getting stopped.

Rate Time = Distance

Before 70 X 70x
After 60 4x 60(4 x)
Total 255
70 x 60(4 x) 255
70 x 240 60x 255
10 x 240 255
10 x 15
10x 15
10 10
x 1.5

He drove 1.5 hours before getting stopped.
42.(2) + (8) = 10
44.11+29=8.1
46.123=12+(3) =15
48. Let x = number of quarters, then
136 + x = number of dimes,

8x = number of nickels,
16x + 32 = number of pennies.

Number Value
Quarters X 0.25x
Dimes 136 +x | 0.10(136 + X)
Nickels 8x 0.05(8x)
Pennies 16x + 32 | 0.01(16x + 32)
Total 44.86

0.25x 0.10(136 x) 0.05(8x) 0.01(16 x 32) 44.86
0.25x 13.6 0.1x 0.4x 0.16x 0.32 44.86
0.91x 13.92 44.86
0.91x 30.94
x 34
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136 +x =136+ 34 =170 4. 3x 9
8x = 8(34) = 272 3x 9
16x + 32 = 16(34) + 32 =576 3 3
There were 34 quarters, 170 dimes, 272 nickels, X3
and 576 pennies. The solution set is (3, ).
RC Title:
50. 60 x 50 x 5000 EMG-BA5-HC-02-09-P
10 x 5000 5. 457x 4
10 x 5000 45 7x 45 4 45
10 10 7x 49
x 500 7x 49
Should sell 500 boards to break even. 7 7
C = R = 60x = 60(500) = 30,000 X 7
It costs $30,000 to produce the break-even The solution set is [7, ).
number of boards. ]
Title:
52. RC
105x 875 70 x 6. 3x202x 13
105x 70 x 875 70 x 70 x 3x 20 2x 2x 13 2x x 20
35x 875 13
35x 875 x 202013 20
35 35 X7
X 25 The solution set is (, 7].
They should sell 25 monitors to break even. Title:
Section 2.9 Practice Exercises 7 6 5% 3(x 4)
1.x<5 6 5x 3x 12
Place a parenthesis at 5 since the inequality 6 5x 3x 3x 12 3x
symbol is <. Shade to the left of 5. The solution 68x 12
setis (, 5). 68x 6 126
Title: 8x 18
EMG-BA5-HC-02-09-P 8x 18
2. x11 6 8 8
x1111 611 X 9
X5 4

The solution set is [5, ). The solution set is 9 .

Title: 4
Title:
3. 5x 15 EMG-BA5-HC-02-09-P
5x 15 Creator:
5 5
X3

The solution set is (, 3].
Title:
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8. 3(x4)55(x1) 12
3x1255x512
3x 17 5x 17
3x 17 5x 5x 17 5x
2x 17 17

2x 1717 1717

2x 0
2x0
2 2
X 0
The solution set is [0, ).
Title:
9.3x<1

Graph all numbers greater than or equal to 3
and less than 1. Place a bracket at 3 and a
parenthesis at 1.

The solution set is [3, 1).

Title:

EMG-BAS-HC-02-00
= oYU ud

Vro-BAOS

43x28
423x2282
6 3x6
63x 6
3 3 3
2x2
The solution set is (2, 2].

Title:

EMG-BAS-HC-02-00
La Sl UL-oY

=IO o

3
4

1=x56

11. 3
4(1) 4= x54(6)
4
43x2024
4203x 20202420
16 3x 4
16 3x 4
3 3
4
X
3 3
The solution set is 16 , 4 .
3 3

o w

1

Title:
EMG-BA5-HC-02-09-P
Creator:

12. Let x = the number.
352x 15
352x 351535
2x 20
2x 20

2 2

x 10
All numbers less than 10.

13. Let x = number of classes.

300 375x 1500
300 375x 300 1500 300
375x 1200

375x 1200
375 375

x3.2

Kasonga can afford at most 3 community college
classes this semester.

Vocabulary, Readiness & Video Check 2.9
1. 6x 7(x+9) is anexpression.
2. 6x=7(x +9)is anequation.
3. B6x < 7(x +9)is aninequality.
4. 5y 2 38isaninequality.
5. 5isnot a solution to x 3.
6. 16| =6 is not a solution to x <6.

7. The graph of Example 1 is shaded from to and
including 1, as indicated by a bracket. To write
interval notation, you write down whatis

shaded for the inequality from left to right. A
parenthesis is always used with , so from the
graph, the interval notation is (, 1].

8. Step 5 is where you apply the multiplication
property of inequality. If a negative number is
multiplied or divided when applying this
property, you need to make sure you remember
to reverse the direction of the inequality symbol.

9. You would divide the left, middle, and right by
3 instead of 3, which would reverse the
directions of both inequality symbols.

10. no greater than;
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Exercise Set 2.9

2.(3,),x>3
Title:

EMG-BA5-HC-02-09-3
4.(, 4], x4

Title:

6. y<0,(,0)

Title:

EMG-BA5S-HC-02-09-0
EVio-BAO-FG-U4-u9-UY

8. ZZ,,Z

3 3

Title:

EMG-BA5-HC-02-09-0
Creator:

10.x> 3, (3,)

EMG-BA5-HC-02-09-0

14.x41

x 3,( 3]

Title:

16. 5x 20
5x 20

5 5
x 4,(4,)

Title:

EMG-BA5-HC-02-09-1
18. 37x 10 8x

3x10
X7,[7,)

22. 3x95(x 1)
3x95x5
2x95
2x 14

X 14
2 2

X7,[7,)

Title:

24.7x 4 3(4 %)
x4 12 3x
4x 412
4x 8

Ix 8
4 4

x2,(,2)

Title:

EMG-BA5-HC-02-09-2
26. 3(5x4) 4(3x 2)
15x 12 12x 8

3x128
3x4

EFMG-RAC _HC 02002
CIVIro-DAI-TIC-UZ-UJ—<Z

Creator:

28. 7T(x2)x 4(5 x) 12
7x 14 x 20 4x12
8x 14 32 4x

4x14 32
4x 18

Creator:

30. 7x21
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Title:

20. 7x 3 9x 3x
7X 3 6X X
30

x3,(3)

Title:

EMG-BA5S-HC-0O
Evio-BAo-Fo-Y

X 21

7 7
x3,( 3)

Title:

EMG-BA5-HC-02-09-3

32. y41l
y 5, ( 9]

Title:
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34, 2x14x5
2x15
2x 4
2x 4

X 2,( 2]

Title:

36. 4 X 8x 2X

4x10x
411x 0
11x 4
1ix 4

11 11
4 4
1111

Title:
EMG-BA5-HC-02-09-3

Creator:

38. 56)( 8

48 43
X ’

5 5

Title:

EMG-BA5-HC-02-09-2
Creator:
40. 5(x4)4(2x 3)
5x 20 8x 12

3x 2012

3x 8

3x 8

3 3

8 8

X

3 3

Title:

EMG-BA5-HC-02-09-3
Creator:

42.6(2 x) 12
12 6x 12

44, 6x23(x4)
6x 2 3x 12
3x212

3x 14

Title:

EMG-BA5-HC-02-09-4
Creator:

46. 5(1x)x(62x)6
55xXx62x6

56 x2x

54x0
4x 5

Title:

EMG-BA5-HC-02-09-4
Creator:

1 1
48. (Bx1) (x4
3 2
1 1
6 (3x 1) 6 (x 4)

3 2
2(3x 1) 3(x 4)
6x 2 3x 12
6x223x122
6x 3x 14
6x 3x 3x 3x 14
3x 14
3x 14

3 3

14 14

o o
x X
S
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X 50. 2y3,[23] .
Title: s
EI"V‘IU-BA:'._l%'iL,-OZ-Og-
52. 1x4,[1, A
x0,(.0] Title:

Title: EMG-BA5-HC-02-09




Chalgkrr Befgimratigd gltegualities, and Problem Solving Chapter 2: Equations, InequaditiésBagoh RrapAgeSmving

54.52x2

Titla:
e

EMG-BA5-HC-02-09-5
Creator:

56. 45x619
105x 25
2x5,[2,5]

Title:

EMG-BA5S-HC-02-00.
VT THo-UZ-Uo

0 4(x 5)8

04x 208
204 x12
5x3, (5, 3]

Title:
EMG-BA5S-HC-02-09-
142x7
60. 32x3
3.3 33

X

58.

2 2 2 2

Titlea-
e

e

EMG-BA5-HC-02-09-6
Creator:

62. 52(x4)8

52x88
132x0

ﬁxo, E,O

EMG-BA5-HC-02-09-6
Creator:

64. Let x be the number.
5x 110
5x11101
5x 9
5x 9

5 5
9

X
5

9
All numbers less than or equal to =
5 make this

statement true.

66.UseP=a+b+cwhena=x,b=3x,¢c=12,and
P 32.
X 3x12 32

4x 12 32
4x 1212 32 12

4x 20

4x 20
4 4
x5
3x3(5)=15
The maximum lengths of the other two sides are
5 inches and 15 inches.

68. Convert heights to inches.

6'8" 612 880
6'6" 6126 78
6'0"6120 72
5'9" 512 969
6'5" 612577
Let x be the height of the center.
x 8078 7§ 69 77
x 299
77
5
5 X295 77
5
x 299 385
x 299 299 385 299
x 86
86" 7 2"

The center should be at least 7 '2".

70. Let x represent the number of people. Then the
cost is 40 + 15x.

40 15x 860
40 15x 40 860 40
15x 820
15x 820

s off
X — 54
15

T

They can invite at most 54 people.

72. Let x represent the number of minutes.
5.3x 200
5.3x 200
53 53

x2 38
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5
3
The person must bicycle at least38
minutes.
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74. Let x = the unknown number.
1
2 7 x43
2
6 lx 7
2

12 x 14
All numbers between 12 and 14

76. (3° (3)(3)@3) 27

78. 0°(0)(0)(0)(0)(0) 0

3

2 2228
3 333 27

82. Since m n, then 2m 2n.
84. Ifx<y, thenx >y.

86. Yes; answers may vary

88. Let x be the score on her final exam. Since the
final counts as two tests, her final course average
is 85 95 92 3x _
6
85 95 92 3x

6
272 3x

90

90

6
g 223X 6(0)
6

272 3x 540
272 2x 272 540 272
3x 268
3x 268
3 3
X 89.3

Her final exam score must be at least 89.3 for her
to getan A.

90. answers may vary
92. answers may vary

94. C =3.14d
118 3.14d 122

96. X(x 3) X* 5x 8
x2 3x X 5x 8

3x5x 8
2X8
x4,[4,)

Title:

98. X2 4x 8 X(x 8)

2 2 8x
X 4x 8 x

4x 8 8x
12x 80

Title:
EMG-BA5-HC-02-09-4
creator:

Chapter 2 Vocabulary Check

1. Terms with the same variables raised to exactly
the same powers are called like terms.

2. Ifterms are not like terms, they are unlike terms.

3. Alinear equation in one variable can be written
in the formax + b =c.

4. Alinear inequality in one variable can be written

37.58d 38.85

The diameter must be between 37.58 mm and
38.85 mm.
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10.

inthe formax+b<c, (or>,,).

Inequalities containing two inequality symbols
are called compound inequalities.

. Anequation that describes a known relationship

among quantities is called aformula.

The numerical coefficient of a term is its
numerical factor.

Equations that have the same solution are called.
equivalent equations.

. The solutions to the equation x + 5= x + 5 areall

real numbers.

The solution to the equation x + 5=x + 4 is no
solution.
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11. If both sides of an inequality are multiplied or
divided by the same positive number, the
direction of the inequality symbol is the same.

12. If both sides of an inequality are multiplied by
the same negative number, the direction of the
inequality symbol is reversed.

Chapter 2 Review
1.5X X + 2X = 6X
2.0224.6x7.42=4.6x7.2z2

3.lx3zx5§x24x2

2 2 2

4.4y1§y2my32y3
5 5 5

5.2(n4)+n10=2n8+n10=3n18

6.3(w2)(12w)3w612w4w 6
7.x+5)(7x2)=x+57x+2=6x+7

8.(y0.7)(1.4y3)y0.71.4y 3
0.4y 2.3

9. Three times a number decreased by 7 is 3x 7.

10. Twice the sum of a number and 2.8 added to 3
times the number is 2(x + 2.8) + 3x.

11. 8x 4 9x

8x 4 8x 9x 8x
4%

12 5y36y
5y 35y 6y 5y
3y

13. “x>x6

7 7
7

7

X6

X 6

14. 3x 54x 1
5x1
6 X

15.2x6x 6
X066
x0
16. 4(x 3) 3(1 x)
4x 12 3 3x X
123
X9
17.6(3n)5(n 1)
186n5n5
18n5
n23
18. 5(2 x) 3(3x 2) 5(x 6) 2
105x9x 65x 302
4x 4 5x 32
x4 32
X 28
19. x 53
x5535
X 8
x9929
x 11

21. 10 x; choice b.
22. x5; choice a.

23. Complementary angles sum to 90.
(90 x); choice b.

24. Supplementary angles sum to 180.
180 (x +5) =180 x5=175x
(175 x); choice c.

3
=x9

25. 4
ﬁgxﬁ(g)

34 3
X 12

N

26.

< 0>c1>< o %
w N

~ o
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27.5x 0
5x 0

29. 0.2x 0.15
0.2x 0.15

02 02

x 0.75

30. 1

o 1%

3731

W<

x 3

3x119
3x 18
3x 18

3 3
X6

32.5x 2520
5x 5
5x 5

5 5
X1

33.7(x 1) 9 5x
7X 79 5x
X 2 5x

2 2X
22X

2 2
1x

34, 7x 6 5x3
2X 63
2x 3
2x 3
2 2

3
X

310
X
77

35. 5

75x 3710

7 7

35x 310
35x 7

35

=

36.5xx94x16
6x 4x 14
2x14
X 7

37. Let x = the first integer, then
X + 1 = the second integer, and
X + 2 = the third integer.
sum=x+(x+1)+(x+2)=3x+3

38. Let x = the first integer, then
X + 2 = the second integer
X + 4 = the third integer
X + 6 = the fourth integer.
sum=X+(X+6)=2x+6

5 2

39. “X4°X
3 3
3§x432x
3 3
5x 12 2x
12 3x
4 x
7 5
40. o x1 é
8 x18 x
5 8 8
41.
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82x

2x13



Chalgkrr Befgimratigd gltegualities, and Problem Solving Chapter 2: Equations, InequaditiésBagoh RrapAgeSmving

42. 4(2x1) 5x 5
8x 4 5x5

3x45
3x9
X 3

3. 6(2 5) 3(9 4X)

12x 302712
30 27
There is no solution.

44. 3(8y 1) 6(5 4y)

24y 3 30 24y
330
There is no solution.

5,322,
3(2 z) 5z
63z 5z
6 8z

A jwoo

0402,

4(n 2) 5n
4n 8 5n
89n
8 n
9
47. 0.5(2n 3) 0.1 0.4(6 2n)
10[0.5(2n 3) 0.1] 10[0.4(6 2n)]
5(2n 3) 1 4(6 2n)
10n 151 24 8n
10n 16 24 8n
2n 16 24
2n 40
n 20

48. 9 5a3(6al)
95a18a3
923a3
6 23a
6
23

5(c 1)
6
5(c 1) 6(2c 3)

5¢5 12c 18

7c 518
7c 23

23

49. 2c3

2(8 a)
50. 44a

3

2(8 a) 3(4 4a)

16 2a 12 12a
10a 16 12
10a 4

51.  200(70 x 3560) 179(150 x 19, 300)

14,000x 712,000 26,850x 3,454,700
40,850 x 712, 000 3, 454,700
40,850 x 4,166, 700

x 102

52. 1.72y 0.04y 0.42
1.68y 0.42
y 0.25

53. Let x = length of a side of the square, then
50.5 + 10x = the height.
x (50.5 10 x) 7327
11x 50.5 7327
11x 7276.5

X 661.5
50.5 + 10x = 50.5 + 10(661.5) = 6665.5
The height is 6665.5 inches.

54. Let x = the length of the shorter piece and
2x = the length of the other.

X 2x 12

3x 12

X 4
2x=2(4)=8

The lengths are 4 feet and 8 feet.
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55. Let x = the number of Target Canada stores, then 61. ymxby
14x 69 = the number of Target US stores. b mx
X (14x 69) 1926 yb
15 69 1926 x M
15x 1995
x 133 62. rvsts
14x 69 = 14(133) 69 = 1862 69 = 1793 r5 vst
There were 133 Target Canada stores and 1793 r5
Target US stores. v
56. Let x = first integer, then 63.2y 5x 7
x + 1 = second integer, and 5x 2y 7
— third i y
X + 2 = third integer. oy 7
X(x1)(x2)114 x%
3x 3114
2y 7
3x 117 X —%
x 39
X+1=39+1=38 64. 3x 6y 2
X+2=39+2=37 6y 3x 2
The integers are 39, 38, 37. 3x2
6
57. Letx =the unknown number. 3x 2
X yo
X2 6
3
X c
373(x 2) 65. CD =
3 D
X 3x 6
2X 6
x3
The number is 3. 66. Car
C
58. Let x = the unknownnumber. 2r
2(x 6) x
2x 12 X 67. LetV=900,1=20,andh=3.
12 3x V Iwh
4x 900 20w(3)
The number is 4. 900 60w
15w

59.

60.

LetP=46and | =14.
P 21 2w

46 2(14) 2w

46 28 2w

18 2w
9w

LetV=192,1=8,and w = 6.

V lwh
192 8(6)h
192 48h

4 h

The width is 15 meters.

68. Letx = width, then x + 6 = length.
60 2x 2(x 6)
60 2x 2x 12
604 x 12
48 4x
12 x
X+6=12+6=18
The dimensions are 18 feet by 12 feet.
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69. Let d = 10,000 and r = 125.
drt
10, 000 125t
80t
It will take 80 minutes or 1 hour and 20 minutes.

70. LetF =104
c 2(F32)
9

S (104 32)
J

~(72)

9

40
The temperature was 40C.

71. Letx = thepercent.
9x45
945x
45 45
0.2x
9 is 20% of 45.

72. Letx = the percent.
59.5 x 85
59.5 85x
85 8

0.7 X
59.5 is 70% of 85.

73. Let x = the number.
137.5 125% x
137.5 1.25x
137.5 1.25x
125 1.25
110 x
137.5is 125% of 110.

74. Let x = thenumber.
768 60% X
768 0.6x
768 0.6x
06 0.6
1280 x
768 is 60% of 1280.

75. Let x = mark-up.
X =11% 1900 x
=0.11 1900 x=
209
New price = 1900 + 209 = 2109
The mark-up is $209 and the new price is $2109.
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76. Find 79% of 76,000.
0.79 76,000 = 60,040
We would expect 60,040 people in that city to use the Internet.

77. Let x = gallons of 40% solution.

Strength gallons | Concentration
40% X 0.4 0.4x
10% 30 x 0.1 0.1(30x)
20% 30 0.2 0.2(30)
0.4x 0.1(30 x) 0.2(30)
0.4x30.1x6
0.3x36
0.3x 3
x 10
30x=3010=20

Mix 10 gallons of 40% acid solution with 20 gallons of 10% acid solution.

78. Increase = 21.0 20.7 = 0.3
Let x = percent.
0.3 x20.7
0.3 20.7x
20.7 207

0.0145 x
The percent of increase is 1.45%.

79. Fromthe graph, the height of ‘Almost hit a car’ is 18%.

80. Choose the tallest bar. The most common effect is swerving into another lane.

81. Find 21% of 4600.

0.21 4600 = 966
We would expect 966 customers to have cut someone off.

82. Find 41% of4600.
0.41 4600 = 1886
We would expect 1886 customers to have sped up.
amount of decrease

83. percent of decrease
original amount

250 170
250
80
250
0.32
The percent of decrease is 32%.
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84. Let x = original price.
x 0.20x 19.20
0.80x 19.20
0.80x 19.20

0.80 0.80
X 24
The original price was $24.

85. Let x = time up, then 3 x = timedown.

Rate Time = Distance
Up 10 X 10x

Down 50 | 3x 50(3 x)

dd
10 x 50(3 x)
10 x 150 50x
60 x 150
X 2.5
Total distance 10 x 50(3 x)
10(2.5) 50(3 2.5)
2550(0.5)
2525
50
The distance traveled was 50 km.

86. Let x = the amount invested at 10.5% for one year.

Principal Rate = Interest
10.5% X 0.105 0.105
8.5% 50,000 x 0.085 0.085(50,000 x)
Total 50,000 4550

0.105x 0.085(50, 000 x) 4550
0.105x 4250 0.085x 4550
0.02 x 4250 4550
0.02 x 300
x 15,000
50,000 x =50,000 15,000 =35,000
Invest $35,000 at 8.5% and $15,000 at 10.5%.
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87. Let x = the number of dimes,
2x = the number of quarters, and
500 x 2x the number of nickels.

No_. of Value Amt. of Money
Coins
X 0.1 0.1x
Dimes
2X 0.25 0.25(2x)
Quarters
500 3x 0.05 0.05(500 3x)
Nickels
500 88
Total

0.1x 0.25(2x) 0.05(500 3x) 88
0.1x 0.5x 250.15x 88
0.45x 25 88
0.45x 63
x 140

500 3x =500 3(140) = 500 420 = 80
There were 80 nickels in the pay phone.

88. Let x = the time traveled by the Amtrak train.

Rate Time = Distance
Amtrak 60 X 60x
Freight 45 | x+1.5 45(x + 1.5)

dd
60 x 45(x 1.5)
60 x 45x 67.5
15x 67.5
x4.5
It will take 4.5 hours.

89.x>0, (0,)

z.

90. %2, (, 2]

4

91.05y< 15, [0.5, 1.5)

Y
.

o

3 H
H'l

92.1<x<1,(1,1)
= ~

7

wi
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93.3x 12
3x12

3 3
x4,(,4)

&

94. 2x 20
2x 20
2 2

x 10, (, 10]

-

95. X 4 6x 16

x4, (,4]

1
E

96. 5x78x5
3X 75

3x 12
3x 12

¥

97. 34x12

98.23x46
6 3x 10

2xm,2,m

'3

AR

N
>

¥

99. 4(2x 5) 5x1
8x 20 5x 1

3x201
3x 19

19 19
X 1
3 3

1

-~

100.  2(x5)2(3x2)
2x106x4
8x 104
8x 14
8x 14

101. Let x = the amount of sales then
0.05x = her commission.

175 0.05x 300
0.05x 125

x 2500
Sales must be at least $2500.

102. Let x = her score on the fourth round._
768279 x 80

4
237 x 320
x 83

Her score must be less than 83.

103.6x 2x 1 5x 11
8x15x11
3x111
3x 12
X 4

104. 2(3y 4) 67y

6y86 7y
86y
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105. 4(3a)(6a9) 12a
12 4a6a9 12a

310a 12a
32a
3
a
2
X
=25
106. 3
X7
3
3%37
3
x21
107.2(y 5) 2y 10
2y 102y 10
10 10

All real numbers are solutions.

108. 7x 3x 2 2(2x 1)
4 2 4x 2
22
There is no solution.

109. Let x = the number.
62X X7

6 x7

X 13
The number is 13.

110. Let x = length of shorter piece, then
4x + 3 = length of longer piece.

X (4x3)23
5x 323
5x 20
X 4
4x+3=4(4)+3=19
The shorter piece is 4 inches and the longer piece

is 19 inches.

112. Let x = the number.
X = 26% 85 x
=0.2685x=
22.1
22.1is 26% of 85.

113. Let x = the number.
72 45% x
72 0.45x

72 0.45x

0.45 045
160 x
72 is 45% of 160.

114. Increase = 282 235 = 47
Let x = percent.
47 x 235
47 235X

235 235
0.2 x

The percent of increase is 20%.

115.4x7 3x 2
X 72
X 9(9)

Title:
EMG-BA5-HC-02-09-1

116. 5x 20
5x 20
5 5

x4, (4,)

Title:

EMG-BA5-HC-02-RE

117. 3(12x)x (3x%)
36xXx3X
35x3x

B5Xx X

6x 0

6x0 —
6 6

X0, (,0]

Title:
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3V Ah Chapter 2 Getting Ready for the Test
3V Ah . . - .

A A 1. There is no equal sign, so this is not an equation
&\ that can be solved. Also, there is only one term
X h that cannot be further simplified. Thus the best

direction is to identify the numerical coefficient;
C.
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2. This is an equation that can besolved; A. 8x 8x
12. 30 130 301
3. Two terms are given, so the best direction is to 3 10 83 30
determine whether the aiven terme are like or X
unlike terms; D. 80x 30
) . o ) 30Q3(x2)3x323x6
4. There is no equal sign, so this is not an equation 10
that can be solvedit is an expression that can be The simplified equation is 80x + 30 = 3x 6; D.
simplified; B.
Chapter 2 Test
5. Subtracting 100z from 8m translates to
8m 100z; B. 1.2y6y4=y10
6. Subtracting 7x 1 from 9y translates to 2.27x+6.1+3.2x4.9=59x+12
9y (7x 1); C.
3.4(x2) 3(2x 6) 4x 8 6x 18
7. 7X6 7x 9 2x 10
TXTX67X7x9
The equation has no solution; B. 4
5. X4
8. 2y5 2y5 5
2y2y52y2y5 5 4 5_
55 True P 4 4
The equation has all real numbers as solutions; x5
A.
6.4(n5) (4 2n)
9. 11x 13 10x13 4n 20 4 2n
11x 10x 13 10x 10x 13 on 204
x 1313 1313 ns
x0
The solution is 0; C. 7.5y 7y (y 3y)
10, x15 X 15 RN
X Xx15 x x15 7 y
2x 1515 10/
2x 15151515
2x 0 8.4z121z
2x 0 3z11z
2 2 2z11
- x0 2z 0
The solution is 0; C. 70
11.5(83x2)=53x52=15x 10
(x 20) 1(x 20) 2x6), ¢
1x(1)20 S 3
x 20 2(x 6) 3(x 5)
The resulting equation is 15x 10 = x 20; B. 2x 12 3x 15
12x 15

27 X
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1.3 16. 3x 4y 10
X~ x4
B 21 3 2 y 3);130
2=x2(x 4) y X—4
2
12x3 2x8 y 3x10
2x4 2x 8 4
4 X44X812 17. 3x57x3
‘3 4x53
4x 8
11. 0.3(x 4) x 0.5(3 x) 4x8
10[0.3(x 4) x]10[0.5(3 X)] 4 4
3(x 4) 10 x 5(3 x) x2,(,2]
3x 1210 x 155x {- -
7x 12 155x
12x 12 15 18 Xx64x6
12x 3 3X6 6
x— ~0.25 3x 12
12 4 3x 12
12. 4(al) 3a 7(2a 3) 33
x4,(,4)
4a43alda?l .
7a 4 14a 21 3 .
7a 421
7a 25 19. 23x18
25 33x7
a g 7 7
1x—,1,~
13, 2(x3)x5 3x . 5003
2X62x5 3 Y
65 »
There is no solution.
2(5x 1)
14. Llety=14, m=2,and b= 2. 20. 3 2
y mx b 2(5x 1) 6
14 2x 2 10x 26
12 2x 10x 4
6 x 42 2
X - -
10 5'5°
15, Vreh N : y
V.  r?h 3
2
Y%
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21.

22.

23.

24,

Let x = the number.

x2x35
3

3 ng 3(35)

3
3x 2x 105
5x 105
x 21
The number is 21.

Let x = width, then x + 2 =length.

P 2w 2l
252 2x 2(x 2)
252 2x 2x 4
252 4x 4
252 4 4x4 4
248 4x
248 4x
4 4
62 x
64=x+2
The dimensions of the deck are 62 feet by
64 feet.

Let x = one area code, then
2X = other area code.
X 2x 1203

3x 1203

3x 1203
3 3
x 401
2x = 2(401) = 802
The area codes are 401 and 802.

Let x = the amount invested at 10% for one year.

Principal Rate = Interest

10% X 0.10 0.1x
12% 2X 0.12 | 0.12(2x)
Total 2890

0.1x 0.12(2x) 2890
0.1x 0.24x 2890
0.34x 2890
x 8500
2x = 2(8500) = 17,000
He invested $8500 at 10% and $17,000 at 12%.

25.

26.

27.

28.

Let x = the time they travel.

Rate Time = Distance

Train1l | 50 X 50x
Train2 | 64 X 64x
Total 285
50 x 64 x 285
114 x 285
1
X 2
: 1
They must travel for 2 = hours.
2

From the graph, 69% are classified as weak. Find
69% of 800.

69% 800 = 0.69 800 = 552

You would expect 552 of the 800 to be classified
as weak.

Let x be the unknownpercent.
72 x180

72180x

180 180
0.4 x

72 is 40% of 180.

amount of decrease

percent of decrease
original amount
225189
225
36
225

0.16
The percent of decrease is 16%.

Chapter 2 Cumulative Review

1.

a. The natural numbers are 11 and 112.
b. The whole numbers are 0, 11, and 112.
c. Theintegersare 3,2,0, 11, and 112,

d. The rational numbers are 3,2,1.5,0,

%, 11, and 112.

e. The irrational number is \/5

f.  All the numbers in the given set are real
numbers.
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2. a. The natural numbers are 2, 7, and 8.
b. The whole numbers are 0, 2, 7, and 8.

c. The integers are 185, 0, 2, 7, and 8.

d. The rational numbers are 185, 1 ,0,2,7,
5
and 8.

e. The irrational number is /3.

f.  All the numbers in the given set are real

numbers.
3. a |4=4
b. |5/=5
c. [0]=0
d. ‘12‘1 ,
e. [5.6/]=5.6
4. a. |5|=5
b. [8=8
. |? g
3 3

5. a 40=2225
b.63=337
6. a. 44=2211

b.90=2335

2248

7 54 20

[SLR1\V)

N
W I

81

38 24

9. 3[4 2(10 1)] 3[4 2(9)]
3[4 18]
3[22]
66

10. 5[16 4(2 1)] 5[16 4(3)]

5[16 12]
5[4]
20
11. Letx=2.
3x 10 8x
3(2) 10 0 8(2)
6100 16
16 16
is a solution of the equation.
12. Letx=3.
5x 2 4x

5(3) 2 0 4(3)

152012
1312
3 is not a solution of the equation.

13.1+(2)=3
14. (2) + (8) = 10
15.4+6=2
16.3+10=7
17. a. (10)=10

11
2 2

c. (2x)=2x
d.|6|=(6)=6
18. a. (5)=5

2

w N
w

C. (@)=a
d.[3/=(3)=3

19. a. 53(4.6)=53+4.6=9.9
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h 2235 25 a 26
10 10 10 10 A
35
10 b, 1o
8 3
10
4 25 24 8
- C.
5 3 4 35 15
24 25 43 3 39 313
c - T~ d ~9 7~ —— 1
3 5 35 53 2 21 29 18 6
1012
1515 26. a. 24
2 8
15
b, 108
20. a. 2784=27+(@84)=111 12
p 4343431 5 9 5 2 10
5 &5 5 5 5 5 ¢
7 2 7 9 63
11112123 27. a. Xx+5=5+x
4 2 4 22 4 4 4
b. 3x=x3

21. a. x=9038=090+(38) =52

H a. =
The complementary angle is 52. 28. y+l=1+y

b.y = 180 62 = 180 + (62) = 118 b. y4=4y
The supplementary angle is 118. 29. a. 82+8x=8(2+x)
22. a. x=9072=90+(72) =18 b, 7s+7t=7(s+1)
The complementary angle is 18.
1
b. y=180 47 = 180 + (47)= 133 3. a 4y4 %Vl 3

The supplementary angle is 133.

b. 0.10x + 0.10y = 0.10(x +Y)
31.(2x3)(4x2)2x34x22x1

23.

o

(1.2)(0.05) = 0.06

3 10 310 30 15 32.(5x 1) (10x 3)5x 1 10 x 3
15x 2
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1.3
5 5 5 x3
B, X7,
24. a. (45)(0.08)=0.36 atacxad
2
, 38 382436 243
4 17 417 68 17 5 4x
5

R
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2
X

(<2 B[4,

34,
GEMM62

6 3
56x4
6x 1

1
X
6

35. 6(2al) (11a 6) 7
12a611a6 7

al2 7

al9

36. 3x1(4x6)10
3x14x 6 10

X 710

X3

39. 4(2x 3) 7 3x5
8x 12 7 3x5
8x53x5

5x55

5x 10

X 2

40.6x54(x4)1
6x5 4x 16 1
6x 5 4x15
2x 515
2x10
X 5

41.

42.

43.

44,

45,

46.

Let x = a number.
L\X 4) 4R 1L

2x8 4x 12

2@ 2x 12
1N v

The number is 10.

Let x = a number.
x4 3x8
42x8
12 2x
6 X
The number is 6.

V lwh
\Y lwh
wh —wh
V

I
wh

C2r

NIO N O
o R

X46

x 10, (, 10]

Title:

x32
x5, (5,)

Title:

EMG-BAS-HC-02-REV/
EVIO-BDAO- TG UL IRE Y




Mini-Lecture 2.9

Simplifying Algebraic Expressions

Learning Objectives:

1. Identify terms, like terms, and unlike terms.

2. Combine like terms.

3. Use the distributive property to remove parentheses.
4. Write word phrases as algebraic expressions.

Examples

1. Identify the numerical coefficient of each term.

a) 9x b) -3y c) X d) 2.7xzy
Indicate whether the terms in each list are like or unlike.
e) 6x, -3x f) -xyz, -xey g) 5ab, — Lha h) 2xyz ,-xyz
3 2 3 3
2
2. Simplify each expression by combining any like terms.
a) 7X—2x+4 b) 9y+2-1+6+y-7 c) 1.6xs + 0.9x2 — 0.3xs
3. Simplify each expression. Use the distributive property to remove any parentheses.
a) 3(x + 6) b) -(-5m + 6n— 2p) c) %(ex—g)
Remove parentheses and simplify each expression.
d) 14(2x +6) -4 e) 10a-5-2(a-3) f)3(2x-5)-(x+7)
4. Write each phrase as an algebraic expression. Simplify if possible.
a) Add -4y+3to6y-9 b) Subtract 2x —1 from 3x + 7
¢) Triple a number, decreased by six d) Six times the sum of a number and two

Teaching Notes:

« Students will need repeated practice with identifying terms and like terms.
< Some students do not know that a variable without a numerical coefficient actually has a
coefficient of 1.

= Some students will forget to distribute the minus sign in 3b), 3e), and 3f). Some students might
need to write a 1 in front of the parentheses in 3b) and 3f).

Answers: 1a)9; 1b)-3; 1c)-1; 1d) 2.7; 1e) like; 1f) unlike; 1g) like; 1h) unlike; 2a) 5x+4; 2b) -8y;
2¢) 1.3x5+0.9x2; 3a) 3x+18; 3b) 5m-6n+2p; 3c) 2x-3; 3d) 28x+80; 3e) 8a+1; 3f) 5x-22;



Mini-Lecture

4a) (-4y+3) + (6y-9) = 2y-6; 4b) (3x+7) — (2x-1) = x + 8; 4c) 3x-6; 4d) 6(x + 2)
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The Addition Property of Equality

Learning Objectives:

1. Define linear equations and use the addition property of equality to solve linear equations.
2. Write word phrases as algebraic expressions.

Examples:
1. Solve each equation. Check each solution. ) 3
a) y—6=18 b) -18=t-5 c) 8.1+y=13.9 d a+-=-~
3 4

Solve each equation. If possible, be sure to first simplify each side of the equation. Check each
solution.

e) 5(y +2)=6(y-3) f) 10x = 4x + 9 + 5x

g) -8z+5+6z2=-3z +10 h) -5x+4+6x=15-28

o101 5 1 :

)—"x-"="x+ j)-149+4a-27+2a=51+7a+15
6 3 6 2

2. Write each algebraic expression described.
a) Two numbers have a sum of 72. If one number is z, express the other number in terms of z.

b) During a recent marathon, Tom ran 8 more miles than Judy ran. If Judy ran x miles, how
many miles did Tom run?

¢) On a recent car trip, Raymond drove x miles on day one. On day two, he drove 170 miles
more than he did on day one. How many miles, in terms of x, did Raymond drive for both days
combined?

Teaching Notes:

< Some students need a quick review of “like terms.”
« Advise students to write out each step until they have mastered this concept. Avoid shortcuts!
< Some students need to be taught how to work a problem in sequential order showing each step.

« Encourage students to take their time and organize their work. This will help when the problems
become more complex.

Answers: 1a) 24; 1b)-13; 1c)5.8; 1d) -17/12; 1e) 28; 1f) 9; 1g) 5; 1h) -17; 1i) -5/6; 1j) 11;
2a) 72 — z; 2b) x+8; 2¢) 2x+ 170
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The Multiplication Property of Equality

Learning Objectives:

1. Use the multiplication property of equality to solve linear equations.
2. Use both the addition and multiplication properties of equality to solve linear equations.
3. Write word phrases as algebraic expressions.

Examples:
1. Use the multiplication property of equality to solve the following linear equations. Checkeach
solution.
a) 2—8x =-24 b) 7x=0 C) -z =319 d) 3x=-22
e)~a=12 f¥=25 g9 —b=0 h) -10.2 = -3.4¢
5 -11 8

2. Use the addition property of equality and the multiplication property of equality to solve
the following linear equations. Check each solution.

a) 5% +6=46 by 2-7=11 ¢) -24=-3x 9 gl y-1=-6
9 3 3

e) -58z+19=-325-1.5z f) 8y+7=6-2y-10y 0) 4(4x — 1) = (-8) — (-24)

3. Write each algebraic expression described. Simplify if possible.

a) If z represents the first of two consecutive even integers, express the sum of the two
integers in terms of z.

b) If x represents the first of three consecutive even integers, express the sum of the first and
third integer in terms of x.

C) Houses on one side of a street are all numbered using consecutive odd integers. If the
first house on the street is numbered x, write an expression in x for the sum of five house
numbers in a row.

Teaching Notes:

* Review “like terms” with students.
« Many students do not combine like terms before using one of the properties.
« Encourage students to always take the time to check their solution.

Answers: 1a) 3; 1b) 0; 1c) -19; 1d) -22/3; 1e) 30; 1f) -27.5; 1g) 0; 1h) 3; 2a) 8; 2b) 162; 2c) 5;




Mini-Lecture
2.12

2d) -17; 2e) 8; 2f) -1/20; 29) 5/4; 3a) 2z+2; 3b) 2x+4; 3c) 5x+20
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Solving Linear Equations

Learning Objectives:

1. Apply a general strategy for solving a linear equation.
2. Solve equations containing fractions.

3. Solve equations containing decimals.

4. Recognize identities and equations with no solution.

Examples:

1. Solve the following linear equations.

a) ba—(ba-1)=14 b) 4(3b-1)=16 c)4z=8(2z+9)
d) 2(x+8)=3(x-5) e) 3(2a—3)=5(a+4) f) 12(4c-2)=3c -4
2. Solve each equation containing fracticins. 3
a) Y-4=1 b) “x-x=5 05 Ly X
6 4 8 4 4

Solve each equation containing decimals.
d) 0.05x + 0.06(x —1,500) =570 e) 0.4(x +7)-0.1(3x + 6) =-0.8

3. Solve each equation. Indicate if it is an identity or an equation with no solution.

a) 6(z+7)=62+42 b) 3+12x—1=8x+4x—1 ¢ ¥-3=2%41
3 6

Teaching Notes:

» Refer students to the beginning of this section in the textbook for steps: Solving Linear Equations
in One Variable.

< Most students find solving equations with fractions or decimals difficult.

- Common error: When multiplying equations with fractions by the LCD, some students multiply
only the terms with fractions instead of all terms.

= Common error: When solving equations with decimals and parentheses (examples 2d and 2e),
some students multiply terms both inside parentheses and outside parentheses by a power of 10.

Answers: 1a) 3; 1b) 5/3; 1c) -6; 1d) 31; 1e) 29; 1f) 4/9; 2a) 30; 2b) -40; 2c) 9; 2d) 6,000 2¢) -30;
3a) identity; 3b) no solution; 3c) no solution
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An Introduction to Problem Solving

Learning Objectives:

Apply the steps for problem solving as we

1. Solve problems involving direct translations.
2. Solve problems involving relationships among unknown quantities.
3. Solve problems involving consecutive integers.

Examples:

1. Solve.
a) Eight is added to a number and the sum is doubled, the result is 11 less than the number.
Find the number.

b) Three times the difference of a number and 2 is equal to 8 subtracted fromtwice a number.
Find the integers.

2. Solve.

a) A college graduating class is made up of 450 students. There are 206 more girls than boys.
How many boys are in the class?

b) A 22-ft pipe is cut into two pieces. The shorter piece is 7 feet shorter than the longer piece.
What is the length of the longer piece?

c) Atriangle has three angles, A, B, and C. Angle C is 18° greater than angle B. Angle A is
4 times angle B. What is the measure of each angle?
(Hint: The sum of the angles of a triangle is 180°).

3. Solve.
a) The room numbers of two adjacent hotel rooms are two consecutive odd numbers. If their
sum is 1380, find the hotel room numbers.

b) When you open a book, the left and right page numbers are two consecutive natural numbers.
The sum of their page numbers is 349. What is the number of the page that comes first?

Teaching Notes:

« Many students find application problems challenging.

« Encourage students, whenever possible, to draw diagrams, charts, etc.

< Encourage students to use algebra to solve a problem even though they may be able tosolve
without it.

» Refer students to General Strategy for Problem Solving section 2.5, page 111.

Answers: 1a) -27; 1b) 21, 63; 2a) 122 boys; 2b) 14.5 feet; 2c) A=108°, B=27°, C=45°; 3a) 689, 691;
3b) 174
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Formulas and Problem Solving

Learning Objectives:

1. Use formulas to solve problems.
2. Solve a formula or equation for one of its variables.

Examples:

1. Substitute the given values into each given formula and solve for the unknown variable. If
necessary, round to one decimal place.

a) Distance Formula b) Perimeter of a rectangle
d=rt; t=9,d=63 P=2l+2w;P=32,w=7
c) Volume of a pyramid d) Simple interest
= Bh; V=40,h =8 I =prt; 1=23,p=
230,r=0.02
3

e) Convert the record high temperature of 102°F to Celsius. (F = 9 C+32)
5

f) You have decided to fence an area of your backyard for your dog. The length of the area is
1 meter less than twice the width. If the perimeter of the area is 70 meters, find the length and
width of the rectangular area.

g) For the holidays, Chris and Alicia drove 476 miles. They left their house at 7 a.m. and
arrived at their destination at 4 p.m. They stopped for 1 hour to rest and re-fuel. What was their
average rate of speed?

2. Solve each formula for the specified variable.

a) Area of atriangle b) Perimeter of atriangle
1
A=£bh forb P=s1+s,+ssforss
c) Surface area of a special rectangular box d) Circumference of a circle
S = 4lw + 2whfor | C=2marforr

Teaching Notes:

« Most students will only need algebra reminders when working with a formula given values.

< Refer students to Solving Equations for a Specified Variable chart in the textbook, page 127.

* Most students have problems with applications. Refer them back to section 2.5 and the General
Strategy for Problem Solving in the textbook, page 111.

2A
Answers: 1a) 7; 1b) 9; 1c) 15; 1d) 5; 1e) 38.9°C; 1f) =23, w=12; 1g) 59.5 mph; 2a) b = ;
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;2d)r= c

2b) S —2wh

s =P-s —-s; 20

3 12 4w 21
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Percent and Mixture Problem Solving

Learning Objectives:

1. Solve percent equations.

2. Solve discount and mark-up problems.

3. Solve percent of increase and percent of decrease problems.
4. Solve mixture problems.

Examples:
1. Find each number described.

a) 5% of 300 is what number? b) 207 is 90% of what number?
¢) 15 is 1% of what number? d) What percent of 350 is 420?

2. Solve the following discount and mark-up problems. If needed, round answers to the nearest cent.

a) A “Going-Out-Of-Business” sale advertised a 75% discount on all merchandise. Find the
discount and the sale price of an item originally priced at$130.

b) Recently, an anniversary dinner cost $145.23 excluding tax. Find the total cost if a 15% tip is
added to the cost.

3. Solve the following percent increase and decrease problems.

a) The number of minutes on a cell phone bill went from 1200 minutes in March t01600 minutes
in April. Find the percent increase. Round to the nearest whole percent.

b) In 2004, a college campus had 8,900 students enrolled. In 2005, the same college campus
had 7,600 students enrolled. Find the percent decrease. Round to the nearest whole percent.

c) Find the original price of a pair of boots if the sale price is $120 after a 20% discount.

4. How much pure acid should be mixed with 4 gallons of a 30% acid solution in order to
get a 80% acid solution? Use the following table to model the situation.

Number of Gallons - Acid Strength = Amount of Acid

Pure Acid
30% Acid Solution
80% Acid Solution Needed

Teaching Notes:

= Most students find problem solving challenging. Encourage students to make a list of all
appropriate formulas.

Answers: 1a) 15; 1b) 230; 1c) 1500; 1d) 120%; 2a) discount - $97.50, sale price - $32.50; 2b) $167.01;
3a) 33%; 3b) 15%; 3c) $150; 4) 10gallons



Learning Objectives:

Learning Obijectives:

Mini-Lecture 2.7

Percent and Mixture Problem Solving
Further Problem Solving

1. Solve problems involving distance.
2. Solve problems involving money.
3. Solve problems involving interest.

Examples:

1. How long will it take a car traveling 60 miles per hour to overtake an activity bus traveling 45-
miles per hour if the activity bus left 2 hours before the car?

r D t
Car 60 mph 60x X
Activity Bus 45 mph 45(x + 2) X+2

2. A collection of dimes and quarters and nickels are emptied from a drink machine. There were
four times as many dimes as quarters, and there were ten less nickels than there were quarters. If
the value of the coins was $19.50, find the number of quarters, the number of dimes, and the
number of nickels.

Number Value of each Total value
Quarters X 0.25 0.25x 40 @ 0.25=%$10.00
Dimes 2X 0.10 0.10(2x) 80 @ 0.10=$%8.00
Nickels x-10 0.05 0.05(x — 10) 30 @ 0.05=$1.50
Entire Collection $19.50 $19.50

3. Jeff received a year end bonus of $80,000. He invested some of this money at 8% and
the rest at 10%. If his yearly earned income was $7,300, how much did Jeff invest at
10%? Use the following table to model the situation.

Principal Rate Time = Interest
8% Fund X 0.08 1 0.08x
10% Fund 80,000 - x 0.1 1 0.01(50,000 —x)
Total 80,000 7,300

Teaching Notes:

= Most students find problem solving challenging. Encourage students to make a list of all
appropriate formulas.
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Percent and Mixture Problem Solving
Answers: 1) 6 hours; 2) Number of Quarters = 40, Number of dimes = 80, number of nickels = 303; 3) $45,000

Learning Objectives:
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Solving Linear Inequalities

Learning Objectives:

1. Define linear inequality in one variable, graph solution sets on a number line, anduse interval
notation.
2. Solve linear inequalities.
3. Solve compound inequalities.
4. Solve inequality applications.
Examples:
1. Graph each inequality on a number line and write it in interval notation. )
a) x>-5 b) y<7 c) —_=m d) x>-—
2 5
2. Using the addition property of inequality, solve each inequality. Graph the solution set and write
it in interval notation.
a) Xx+7<12 b) x-10>-3 C) -4z-2>-5z+1 d) 18 -2x < -3x + 24
Using the multiplication property of inequality, solve each inequality. Graph the solution set and
write it in interval notation.
e) 82" f) 3x <73 g 0<? m-2,<9
3 8 5
Using both properties, solve each inequality. 8 1
i) 3(3x—16) <12(x—-2) j) -18(z-2)>-21z+24 K~ (x +2)>~ (x+3)
21 7
3. Solve each inequality. Graph the solution set and write it in interval notation.
a)—5<t<0 b) —12<2x<-8 €)3<4x-9<7
4. Solve the following.

a) Eight more than twice a number is less than negative twelve. Find all numbers that make this
statement true.

b) One side of a triangle is six times as long as another side and the third side is 8 inches long. If
the perimeter can be no more than 106 inches, find the maximum lengths of the other twosides.

Teaching Notes:

Remind students to reverse the direction of the inequality symbol when multiplyingor dividing
by a negative number.

Suggest students keep the coefficient of the variable positive whenever possible.

Answers: (For all graphs, see Mini-Lecture Graphing Answers starting on page M-63): 1a) [-5,:); 1b) (,7);
1c) [- 3/2, 0); 1d) (-2/5, ); 2a) (—0,5] ; 2b) (7, ) ; 2¢) (3, ) ; 2d) (—0,6] ; 2€) (—o0,—24] ; 2f)
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(~o0,24 13P ; 29) (0, ©) ; 2h) [-15, o) ; 2i) (-8, ) ; 2j) [-4, ©) ; 2Kk) (7/5, «); 3a) (—5,0] ; 3b) [-6,4);

3¢) [3,4]; 4a) x<-10; 4b) 14,84



Chapter 2

Section 2.1 Practice Exercises 4, a. 3y+8y-7+2=(3+8)y+(-7+2)=11y-5
1. a. The numerical coefficient of tis 1, since tis b. 6x-3-x-3=6x-1x+(-3-3)
1t. =(6-1)x+(-3-3)

b. The numerical coefficient of -7x is -7.

=5x-6
W 1 C. Stot=3t-1ut-

w /—3 —1\ t=-1¢
c. The numerical coefficientof - is -, - -

5 5 4 4 |\4|/4

- w 1
since -~ means - = - w.

d. 9y+3.2y+10+3=(9+3.2)y+(10+3)
5 5 =122y +13
d. The numerical coefficient of 43x* is 43. e. 5z-374
e. The numerical coefficient of —b is -1, since g:fasjsgl\;ﬂg;rgz ﬁi?i'r(%t ttésncisombmed
-bis -1b. '
. . 5 a. 3(2x-7)=3(2x) +3(-7)=6x-21
2. a. -—4xyand 5yx are like terms, since xy = yx by ( )=3(2) +3(D)
the commutative property. b. -5(x - 0.5z - 5)
= -5(x) + (-5)(-0.52) + (-5)(-5
b. 5qgand —3q2 are unlike terms, since the - _5)(( 1 2.(52 3_(25 )+ (99

exponents on g are not the same.

c. -(2x-y+z-2)

c. 3ab?, -2ab? and 43ab? are like terms, =-1(2x-y+2-2)
since each variable and its exponent match. =-1(2x) - 1(-y) - 1(2) - 1(-2)
=-2X+y-7+2
5

d. y5 and ¥ are like terms, sincethe 6
2 .

i

49X + 1) + 6= 36x + 4 + 6 = 36x + 10

exponents on y are the same.
P y b, —7(2x-1)-(6-3x) = ~14x+7 -6 +3x

3. a -3y+1ly=(-3+11)y=8y =-11x+1
b 4x2+x2=4x2+1x2=(4+1)x2=5x2 c. 8-5(6x+5)=8-30x-25=-30x -17

7. “Subtract 7x — 1 from 2x + 3” translates to

C.  5X-3x?+8x% =5x+(-3+8)X? =5X +5x° (2x+3)-(7x -1)=2x +3 -Tx +1=-5X +4
d. 20y%+2y%-y% =20y%+2y% -1y? 8. a | Thn added double a
2 B to numbper
=(20+2-1)y
= 21y ! l {
3 + 2%
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b. | the sum of
5and a subtract SiX
number
l l l
5+x) - 6 =5+x-6

5+x)-6=5+x-6=x-1

C. the sum
two times of3and a increased 4
number by
l l l l
B+x) + 4
2B3+x)+4=6+2x+4=2x+10
d. 5 times
a added half the added to the
number to number number
l 1 1 1 l
X + ax + 5x
X + 1 X +5X = 13 X
2 2

Vocabulary, Readiness & Video Check 2.1

1. 23y2 +10y -6 is called an expression while 23y2, 10y, and -6 are each called a term.

2. To simplify x + 4x, we combine like terms.

3. The termy has an understood numerical coefficient of1.

4. Theterms 7z and 7y are unlike terms and the terms 7z and -z are liketerms.

1 1
5. Fortheterm -~ xy2 , the number - = is the numerical coefficient. 2
2

6. 5(3x -y) equals 15x — 5y by the distributive property.

7. Although these terms have exactly the same variables, the exponents on each are not exactly the same—the
exponents on x differ in each term.

8. distributive property
9.-1
10. The sum of 5 times a number and -2, added to 7 times the number; 5x + (-2) + 7x; because there are like terms.
Exercise Set 2.1

2. The numerical coefficient of 3x is 3.



Chalgkr Befgonuratignsgietergualities and Problem Solving

4. The numerical coefficient of -y is -1, since
-y =-1y.

6. The numerical coefficient of 1.2xyz is 1.2.

8. -2x° y and 6xy are unlike terms, sincethe
exponents on x are not the same.

10. ab?and -7ab? are like terms, since each
variable and its exponent match.

12.74 p3q2 and 6.2 p3q2r are unlike terms, since
the exponents on r are not the same.
14.3x + 2x = (3 + 2)x = 5x

16.c-7c+2c=(1-7+2)c=-4c

18.69+5-3g9-7=69-3g+5-7
=(6-3)g-2
=3¢9-2

20.a+3a-2-7a=a+3a-7a-2
=(1+3-7)a-2
=-3a -2

22.8p+4-8p-15=(8p-8p) + (4 -15)
=(8-8)p+(-11)

=0p-11
=-11

24.79y-0.7-y+0.2=79y-y-0.7+0.2
=(79-1)y-05
=6.9y-05

26.8n+13nh-6+7h-h=8h+13h+7h-h-6
=(8+13+7-1)h-6
=27h-6

28. 8x3+x3-11x3 =(8+1-11)x3 =-2x3

30. 0.4y-6.7+y-0.3-2.6y

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

36.9(z+7)-15=92+63-15=9z + 48

38.-2(4x -3z -1) =-2(4x) - (-2)(32) - (-2)(1)
=-8X+62+2

40. -(y+5z2-7)=-y-5z+7

42.4(2x - 3) - 2(x + 1) =8x -12 - 2x - 2

=6x-14
added
44, 3y-5 to y +16
l l l
(By-5) + (y+16)=3y+y-5+16
=4y +11

46. 12+x minus 4x -7

l l l

(12+x) - (Ax-7)=12+x-4x+7
=12 +7 +X - 4X
=19 -3

48. 2m-6 minus m-3
l l {
(2m-6) - (m-3)=2m-6-m+3
=2m-m-6+3

=m-3

50.7c-8-c=7c-c-8=(7-1)c-8=6c-8

52. 5y-14 +7y -20y =5y +7y -20y 14
=(5+7-20)y-14
=-8y-14

54. -3(2x + 5) - 6x = =3(2x) + (-3)(5) - 6x
=-6Xx-15-6X
=-6x-6x-15
=-12x -15

56. 2(6x-1)-(x-7) =12x-2-x+7
=11x+5
=04y+y-2.6y-6.7-0.3
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=(04+1-26)y-7.0

=-1.2y-7 58.8y-2-3(y+4)=8y-2-3y-12=5y-14
32.7(r-3)=7(r)-7(3)=7r-21 60. -11c - (4 -2c) = -11c -4 + 2c = -9c - 4
34. -A(y+6)=-4(y) +(-4)(6)=-4y -24 62.(8-5y)-(4+3y)=8-5y-4-3y=-8y+4

64.2.8wW - 0.9 -0.5 - 2.8w = 2.8W - 2.8W - 0.9 - 0.5
=-14
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68.8 + 4(3x - 4) = 8+ 12x - 16 = -8 + 12X
70.0.2(k +8) - 0.1k = 0.2k + 1.6 - 0.1k = 0.1k + 1.6
72.14 - 11(5m + 3n) = 14 - 55m - 33n

74.7(2x +5) - 4(x + 2) - 20X = 14x + 35 - 4X — 8 - 20X

=14x-4x-20x+35-8
=-10x +27

76.ig9x—6)—(x—2):3x—2—x+2

=2X
The difference . .
78. of a number dw'%‘;d 5
and 2
) ) X=9
) + 5=
(x-2) 5

80. 8 morethan triple a number

l N 1
8 + 3x
82. Eleven increased two-thirds of
' a number
l l Zi
11 + =X
3
84 J ulrico a SUb'[raC'[ J LIITO uIcT
number number and 10
{ { l
9x - (3x + 10)

9x - (3x+10)=9x -3x-10=6x - 10
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the difference
86. Six times of a number

and 5
l l l
6 . (x-5)
6(x —5) =6x-30
88. Half a minus the product of
number the number and 8
l l 1
1 X - 8x
1 2
TX-8Xx=-7.5x
2
1 vWiLT a added i
90. _; added Stimesthe added _,,
number  to to number to
{ l 1 l l 1 1
2X + -1 + 5x + -12

2X+ (1) +5x + (-12) = 7x - 13

92. gh - h?=0(-4) - (-4)> =0 -16=-16

9453 -x2+4=(-3)° - (-3)%+ 4
=-27-9+4
=-32

96. X2 - x> -x =(-2)° - (-2)*- (-2)
=-8-4+2
=-10

98.5+(3x-1)+(2x+5)=5+3x-1+2x+5
=5x+9
The perimeter is (5x + 9) centimeters.

100. 2 cylinders 3 cubes
2 cubes +2 cubes 3 cubes
4 cubes = 3 cubes: Not balanced

102. 1cylinder  1cone+1cube
cubes 1 cube +1 cube
= cubes = 2 cubes: Balanced

104. answers may vary

106. 5x + 10(3x) + 25(30x —1) =5x + 30x + 750x — 25
=785x - 25
The total value is (785x - 25)¢.
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108. no; answers may vary
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110. 4m* p? + m* p? - 5m? p* = 5m* p? - 5M? p*

112. 9y® —(6xy? -5y°)-8xy?
=9y? -6xy? +5y° -8xy?

=14 y? -14xy?

114. —(7¢3d -8¢)-5¢c-4c3d
=-7¢%d +8c-5¢c-4c3d

=-11¢%d +3c

Section 2.2 Practice Exercises

1. X+3=-5
X+3-3=-5-3
X=-8

Check: x+3=-5
-8+3 -5

-5=-5
The solution is -8.

2. y-03=-2.1

y-03+03=-2.1+03

y=-1.8

Check: y-03=-21
-21

2.1

-1.8-0.3

-21=-

The solution is -1.8.

w
N
=
N
1l
¢ 1l
AR
'_\
|°°o e

-

T
[ENy )
o

|

<
'_\

)
FNGEN
=1
O lw© |w
I
>

[y
o
=1

=

[ERN
o

The solution is—l.
10

loo

10

Chapter 2:
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4t+7=5t-3
At+7-4t=5t-3-4t

7=t-3
7+3=t-3+3
10=t

Check: 4t+7=5t-3
4(10)+7 5(10)-3
40+7 50-3
47 =47
The solution is 10.

8X-5x-3+9=x+x+3-7
3X+6=2x-4
3X+6 -2x=2x-4 -2X
X+6=-4
X+6-6=-4-6
x=-10

Check:
8X-5x-3+9=x+x+3-7

8(-10)-5(-10)-3+9 -10+(-10)+3-7
-80 +50-3+9 -10+(-10)+3-7
-24 =-24
The solution is -10.

4(2a-3)-(Ta+4)=2
4(2a) +4(-3) -7a-4=2
8a-12-7a-4=2
a-16=2

a-16+16=2+16

a=18
Check by replacing a with 18 in the original
equation.

12 -x=20
12-x-12=20-12
-Xx=8
x=-8
Check: 12-x=20
12-(-8) 20
20=20
The solution is -8.

a. The other numberis9 -2=7.
b. The other number is 9 - x.
¢. The other piece has length (9 - x) feet.

The speed of the French TGV is (s - 67.2) mph.
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Vocabulary, Readiness & Video Check 2.2

1. The difference between an equation and an

expression is that an equation contains an equal
sign, whereas an expression does not.

2. Equivalent equations are equations that have the
same solution.
3. A value of the variable that makes the equation a

true statement is called a solution of the
equation.

4. The process of finding the solution of an
equation is called solving the equation for the

variable.

5. By the addition property of equality, x = -2 and
X +10 = -2+ 10 are equivalent equations.

. 1
== 1 .
6. The equations X =" 514 = = y are equivalent

2 2
equations. The statement is true.
7. The addition property of equality means that if

we have an equation, we can add the same real
number to both sides of the equation and have an

equivalent equation.
8. To confirm our solution, we replace the variable

with the solution in the original equation to make
sure we have a true statement.

Exercise Set 2.2
2. X+14 =25

x+14-14 =25-14
x=11

Check: x+14=25
11+14 25
25=25

The solution is 11.

4. y-9=1

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

6. -17=x+3
-17-3=x+3-3
-20 =X
Check: =17 =x+3
-17 -20+3
-17=-17

The solution is -20.

8. t-9.2=-6.8
5-9.2+9.2=-6.8+9.2
t=24
Check: t-9.2=-6.8
24-92 -6.8
-6.8 =-6.8

The solution is 2.4.

10. §=c+6l
3 1 _ 1_1
- - _
8 6 6 6
9. 4_.

24 24~
5_.
24
3 1
. :C+
Check: 8 6
3 5,1
8 24 6
3 5 4
- +
8 24 24
3 9
8 24
3_3
8 8

The solution is—5 )

24
12. 9x+5.5=10x
9x -9x +5.5=10x - 9x

55=x
9x+5.5=10x

y-9+9=1+9

Check:
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9(5.5) +5.5
10(5.5)
495+55 55
Check: y-9=1
10-9 1
1=1
The solution is 10.

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

55 =55
The solution is 5.5.
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14. 18x -9 =19x
18x -18x -9 = 19x -18x
-9=x
18x -9 =19x
18(-9)-9 19(-9)

Check:

-162-9 -171
-171 =171
The solution is -9.

16. 7+ =-

leo
)
lo

Z+ T =" -
19 19 19 19
11

;9 2

. I+ ==
Check: 19 19

19 2
19 19 19

z

19 19

The solution is - 1L .
19

18.  3n+2n=7+4n
5n=7+4n
5n-4n=7+4n-4nn
=7

Check: 3n+2n=7+4n

(N +2(7) 7+4(7)
21+14 7 +28
35=35

The solution is 7.

13 2
20.

1YY=
=

Check: 1—y -

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

22. 4x -4=10x-7x
4x -4 =3X
4x -3x -4 =3x -3X
x-4=0
X-4+4=0+4

X=4

4x -4 =10x -7x

4(4)-4  10(4) -7(4)

16-4 40 -28
12=12

Check:

The solution is 4.

24, ~4(z-3)=2-32

-4z7+12=2-32

-4z7+4z2+12=2-32+4z
12=2+z

12-2=2-2+z
10=z
Check: -4(z-3)=2-3z
-4(10-3) 2-3(10)
-4(7) 2-30

-28 =-28
The solution is 10.

26. 5

x-1+1=-13+1
x=-12

1 Vil
4

T

“x-1=-_x-13
5 5

Ta-1 -%1)-13

5 5
125 4865
5 5 5 5
7T
5 5
11 11 9 6
1111 v
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Th
e
sol
uti
on
is

The solution is -3.

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving
-12.

28. 2Xx+7=x-10
2X+7-X=X-10-XxX

+7=-10
X+7-7=-10-7
x=-17
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Check: 2Xx+7=x-10
2(-17)+7  (-17)-10
-34+7 -27
=271 =-27

The solution is -17.

30. 4p-11-p=2+2p-20
3p-11=2p-18

3p-2p-11=2p-2p-18
p-11=-18

p-11+11=-18 +11
p=-7
Check: 4p-11-p=2+2p-20
4(-7)-11-(-7) 2+2(-7)-20
-28-11+7 2-14-20
-32=-32
The solution is -7.

32. -2(x-1)=-3x
-2X+2=-3x
=2X + 2 +2X=-3X + 2X
2=-X
X=-2
Check: -2(x -1) =-3x
-2(-2-1)  -3(-2)
-2(-3) 6
6=6

The solution is -2.
2.1 3 3
X X

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

Check:

4 1 6 3
5 17 15 4
165 24 45
60 60 60 60
L2121
260 60
The solution is -~ .
3
36. 3(y+7)=2y-5
3y+21=2y-5
3y-2y+21=2y-2y-5
y+21=-5
y+21-21=-5-21
y=-26
Check: 3(y+7)=2x-5
3(-26+7) 2(-26)-5
3(-19) -52-5
-57 =-57

The solution is -26.

38. 5(3+1)-(8z+9)=-4z

15+52-82-9=-4z
6-3z=-4z
6-32+4z=-47+ 41
6+z=0
6-6+z=-
7=-6
5(3+2)-(8z+9)=-4z
5(3+(-6)) -(8(-6) +9) -4(-6)

Check:

5(-3)-(-48+9) 24
-15-(-39) 24
24=24
The solution is -6.

40. -5(x +1) +4(2x-3)=2(x+2) -8
-5x-5+8x-12=2x+4-8
3x-17=2x-4
3X=-2x-17=2x-2x -4
x-17=-4
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~N o+
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Check:  -5(x+1)+4(2x-3)=2(x+2) -8 54. 15-(6-7k)=2+6k
-5(13+1)+4(2(13)-3) 2(13+2)-8 15-6+7k =2 +6k
-5(14)+4(26-3)  2(15)-8 9+7k =2 +6k
~70+4(23) 30-8 9 +7k - 6k =2 + 6k — 6k
-70+92 22 9+k=2
22=22 9-9+k=2-9
The solution is 13. k=-7
42. -8=8+z 1 10
—8—8:8+Z—8 56 11_y+ ﬁ
-16=1 _1.10_ 10 10
11 11 11711
4_ 3 9
8. Y77y i’
yo4,4_ 3 4.,
14 7 58 -14-Tx-3.6-2X=-8X +4.4
yz_,§+§ ' -9x-5.0=-8x +4.4
1414 -9 +9X -5.0=-8x + 9x +4.4
y=2 5.0 =x +4.4
14 -50-44=x+44-44
46. Ty+2=6y+2 -9.4 =x
7y -6y +2 =6y -6y +2 / 1\
y+2=2 60. —Zl\X—7 |/:—3X
y+2-2=2-2 oyl 3y
y=0 7
2_
48. 15%+20-10x-9=25x+8-21x~7 ~2X+3K+7 5 -3k +3x7
Bx + 11 = 4x +1 X+%=O
5X+11-4x=4x+1-4x X 2 2
+11=1 X+7 _7=0_ 7
x+11-11=1-11 x=-2
x=-10 7
50. 6(5+c)=5(c-4) -4(x-1)-5(2-x)=-6
30+6c =5¢ -20 62 ~4x+4-10+5x = -6
30+6¢ - 5¢ =5¢ -5¢ - 20 ' X-6=-6
30+c=20 X-6+6=-6+6
30-30+c=-20-30 x=0
c=-50

5. m+2=71 64. 0.6V + 0.4(0.3+ ) = 2.34

m+2-2=1.1-2 0.6v+0.12+0.4v=2.34

m=51 1v+0.12=2.34
v+0.12-012 =234 -0.12

v=222

66. The other number is 13 -y.

68. The length of the other piece is (5 - x) feet.
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70. The complement of the angle x° is (90 - x)°.

72. If the length of 1-80 is m miles and the length of
1-90 is 178.5 miles longer than 1-80, the length
of I-90 is m + 178.5.

74. The weight of the Hoba West meteorite is
3y kilograms.

76. The reciprocal of ! is 6 since rs =1.
6 7 67
1 1

78. The reciprocal of 5 is 5 since 5 -5 =1.

80. The reciprocal of - g is — 2 since - 8.5, 1.
5 3 5 3

86. =

88. 360 - (x + 3x + 5x) = 360 — (9x) = 360 - 9x
The fourth angle is (360 - 9x)°.

90. answers may vary

92. answersmay vary

94. 100+250+500+x=1000
850+x=1000
850 + x - 850 = 1000 - 850
x =150
The fluid needed by the patient is 150 ml.

96. answers may vary.

98. a+9=15
a+9+(-9)=15+(-9)
a==6
The answer is -9.

100. answers may vary

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

102. Check y = 1.2: 8.13 + 5.85y = 20.05y — 8.91
8.13+5.85(1.2) 20.05(1.2)-8.91
8.13+7.02 24.06 -8.91
15.15=15.15
Solution

104. Check z = 4.8:
7(z-1.7)+95=5(z+3.2)-9.2
7(4.8-1.7)+95 5(4.8+3.2)-9.2

7(3.1)+9.55 5(8.0) -9.2
21.7+9.55 40.0-9.2
31.2 #30.8

Not a solution

Section 2.3 Practice Exercises

x
1
[EY
(2]

o

oo s
x
1
N ok o0
= =
(o)) (o))

e
D
3]
\2—
1l

1x=20
x=20

Check: 4 x=16

5
A-ZO 16

[, ]

16=16
The solution is 20.

2.8x=-96
8x _ _-96

8 8
x=-12
Check: 8x=-96
8(-12) -96
-96=-96
The solution is -12.
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65
513

13=13
The solution is 65.
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4. 2.7x=4.05
2.7x _4.05

27 27
x=15
The solution is 1.5.

Check by replacing x with 1.5 in the original

equation.
5 4
5. -
3. 53 i
57 3§77 57
12
X=-
35
Check by replacing x with L2
yTep g in the original
35
equation. The solution is —Q.
35
6. -y+3=-8
-y+3-3=-8-3
-y=-11
-y -1
-1 -1
y=11

To check, replace y with 11 in the original
equation. The solution is 11.

7. 6b-11b=18+2b-6+9
-5b =21+2b
-5b-2b=21+2b-2b

-7h =21
~Th 21
-7 -1

b=-3
Check by replacing b with -3 in the original
equation. The solution is -3.

8. 10x-4=7x+14
10x-4-7x=7x+14-7x
3x-4=14
3X-4+4=14+4

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

9. 4(3x-2)=-1+4

4(3x)-4(2)=-1+4
12x-8=3

12x-8+8=3+8
12x=11

12x _11
12 12
11
X=
12
11
To check, replace x with 1_2in the original

equation to see that a true statement results. The
11

solution is
12

10. Let x = first integer.
X + 2 = second even integer.
X + 4 = third even integer.
X+(X+2)+(x+4)=3x+6

Vocabulary, Readiness & Video Check 2.3
1. By the multiplication property ofequality,
y-landS-y=5-l

) ,are equivalent equations.

2. The equations £_10and 4 -%=10arenot

4

NG|

equivalent equations. The statement is false.

3. The equations -7x = 30and 7_—x =% are not

-7 7
equivalent equations. The statement is false.

4. By the multiplicationproperty of equality,

9x = -63 and 95( = _g are equivalent
equations.
3x=
18
3x

18
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3 3
X=6
To check, replace x with 6 in the original
equation to see that a true statement results. The
solution is 6.

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

5. We can multiply both sides of an equation bythe.
same nonzero number and have an equivalent
equation.

6. addition property; multiplication property;
answers may vary

7.x+1)+(x+3)=2x+4
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Exercise Set 2.3

2. -Tx=-49

Check: -7x=-49

=7(7) -49
-49 =-49
The solution is 7.
4.2x=0

2x _0
2 2
x=0
Check: 2x=0
200 0
0=0
The solution is 0.

6.-y=8

14.

L¥_8

-1 -1
y=-

Check:  -y=8

-(-8) 8
8=8
The solution is -8.

8. 3n =-15

4
;‘/@\I g
n=-20

3n:—15
4

§( 20) -15
4

Check:

-15=-15

The solution is -20.

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

The solution is 2.

d
" 15|/ Q!E'f@

d=30

Check:—d =2
15

30
15 2
2=2

The solution is 30.

The solution is 0.

16. 19.55 = 8.5y
1955 85y

85 85
23=y
Check: 19.55 = 8.5y

()

8§ = =8
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11

="v
4 8

10.
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19.55 8.5(2.3)
19.55 =19.55

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving
solution is 2.3.
18. 3x-1=26

3x-1+1=26+1
3x =27

3x=27
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Check: 3x-1=26
3(9)-1 26
27-1 26

26 =26

The solutionis 9.
20. -X+4=-24
-X+4-4=-24 -4
-Xx=-28
X =28

Check: -X+4=-24

_(28)+4 -2
-28+4  -24
~24=-24

The solution is 28.
22. 8t+5=5
8t+5-5=5-5
8t=0

8t_0
8 8
t=0
Check: 8t+5=5
8(0)+5 5
0+5 5
5=5
The solution is 0.

b

24,

4 1=-7
-1+1=-7+1

b
Check: -1=-7
of
- -1 -7
4
-6-1 -7

7=-7

Chapter 2:

26.

28.

30.

Equations, Inequiditve B egit fingoldgeBi@ving
4a+a=-1+3a-1-2
5a=3a-4
5a-3a=3a-4-3a
2a=-4
Za_—4
2 2
a=-
Check: 4a+a=-1+3a-1-2

4(-2)+(-2) -1+3(-2)-1-
-8-2 -1-6-1-2

-10 =-10
The solution is -2.

19=0.4x-0.9x -6
19=-0.5x-6
19+6=-05x-6+6
25=-0.5x
25 _ -0.5x
-05 -05
-50 =x

Check: 19=0.4x - 0.9x - 6
19 0.4(-50) -0.9(-50) -6
19 -20+45-6
19=19

The solution is -50.

Ex—14=—8

3 5
=x-14+14=-8+14

The solution is 10.
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The solution is -24.
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32. 2z—

7

10

7
2,
7

NI~
NI~

_49
2320

2

2 11
Check: /7\ﬁ_5:2
2l 491 1 1

7\'20/'52
7 1 1

[EEN

5|
= I
o |‘-n0'l|

N IR N =N

N

The solution is 49 .
20

34, 11x+13=9x+9
11x+13-9x =9x +9-9x
2x+13=9
2x +13-13=9-13
2x=-4
2x _-4

2 2
X=-2

36. 2(4x+1)=-12+6

8x+2=-
8Xx+2-2=-6-2
8x=-8
8x _-8
8 8
x=-1
38. 6x-4=-2x-10

6X-4+2x =-2x-10+2x

8x-4=-10
8x-4+4=-10 +4

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

40.  8+4=-6(5x -2)
12 = -30x +12
12 -12 = -30x +12 -12
0=-30x
0 _-30x

-30 -30
0=x
42. -17z2-4=-16z2-20
=172 -4 +172 =-162 - 20 + 172
-4=7-20

-4+20=2-20+20
16=z

1
44,  (3x-1)=- -
3 10

[

2

1

X-"=-
3
1 1

16

30

V- A -

1
3 3
X

Q- Wi
[ wg wiy

w
Ol+

X -1
30
-14y-18=-24y+3.9
46. -14y-18+24y=-24y +3.9+24y
10y-18=39
10y-18+18=39+18
10y =5.7

10y _5.7

10 10
y =0.57

48. -3x +15=3x -15

-3X +15+3x =3x =15 + 3x
15 =6x -15
15 +15 = 6x =15 +15
30=6x
30 _6x
6 6
5=x

50. 81 =3x

81 3x
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8x=-6 §=3_
8x_ =6 27 =x
8 8
3
X=-
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52.

54,

56.

58.

60.

6.3=-0.6x
6.3 _
.6X

w

o

-06 -0.6
-10.5 =x

10y +15=-5

10y+15-15=-5-15
10y =-20
10y_ =20

10 10
y=-2

2-04p=2
2-2-04p=2-2

-04p=0
-04p 0

-04 -04

p=0
20x-20=16x-40

20x - 20 -16x =16x — 40 -16x

4x - 20 =-40
4x-20+20=-40+20
4x=-20
4x _ =20
4 = 4
X=-

7(2x +1) =18x -19x
14x +7 ==X
14x +7 -14x = - x -14x
7=-15x
7 _-15x

Chapter 2: Equations, InequéditiesB aegitngordgeB@lving

n=-

68. 12=3j-4
12+4=3j-4+4

16=3j
16 _3j
373
16 .
=]
3
70. 12x+30+8x-6=10
20x+24=10
20x +24-24=10-24
20x=-14
20x_-14
20 © 20
1
X =
10

72. t-6t=-13+t-3t
-5t =-2t -13
-5t +2t=-2t+2t-13
-3t=-13
-3t -13

-3 -3

t=13
3
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74.



2x+§=E



90.

92.

94.



(-2)* = (-2)(-2)(-2)(-2) =16
24=-2.2.2.2=-16(-2)*> -2*

(-4)° = (-4)(-4)(-4) =-64
43=-4-4-4=-64(-4)%=-4°



