Chapter 2
Equations, Inequalities, and Problem Solving

Exercise Set 2.1 15. x+7=3-x
247 3-(-2)
1. ¢
5 5 TRUE
2. b Yes, —2 is a solution.
3. f 16. —4+x=>5x
4 2 —4+(-1) | 5(-1)

-5| =5 TRUE

5. d Yes, —1 is a solution.
6. ¢ 17. 4-1in =8
7. d 4-1(-20) |8
4-(-4) |8
8. b 8 |8 TRUE
Yes, —20 is a solution.
9. ¢
10. a 18. -3=5-4
11. 6—-x=-2

6-4 -2

2| -2 FALSE No, 4 is not a solution.
No, 4 is not a solution.

o1

19. x+6=23
12. 6-x="2 x+6-6=23-6 Subtracting 6 from both
6-8| -2 sides
-2 | -2 TRUE x=17 Simplifying
Yes, 8 is a solution. Check: x+6=23

) 17+6 | 23
3. 5 =i 23|23 TRUE
2(18) |12 The solution is 17.
12 |12 TRUE

Yes, 18 is a solution. 20. x+5=8
x+5-5=8-5 Subtracting 5 from both

o

4. 21 =12 sides
912 x=3 Simplifying
3 Check: x+5=8
£ 112 FALSE
3+5|8

No, 8 is not a solution.
8 |8 TRUE

The solution is 3.
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52 Chapter 2: Elementary and Intermediate Algebra: Graphs and Models
21. y+7=-4 26. x-9=6
y+7-7=-4-7T Subtracting 7 from both x=9+9=6+9 Adding 9 to both sides
sides _ o
o x=15 Simplifying
y=-11 Simplitying Check: x—9=6
Check: y+7=-4
15-9 |6
—H+7 4 6|6 TRUE
—4 | -4 TRUE The solution is 15.
The solution is —11.
27. 12=-7+y
2. 1H6=43 7+12=7+(=7)+y Adding 7 to both sides
t+6—-6=43-6 Subtracting 6 from both _ T
sides 19=y Simplifying
t=37  Simplifying Check: 12=-7+y
Check: t+6=43 12 | -7+19
3746143 . 1.2 .1219 TRUE
43| 43 TRUE The solution is 19.
The solution is 37. 8. 15=-8+z
23. 6= y+25 8+15=8+(-8)+z A.ddin.ggto both sides
~6-25=y+25-25 Subtracting 25 from 8=z Simplifying
both sides Check: 15=-8+z
=3l=y Simplifying 15| -8+23
Check: —6=y+25 15115 TRUE
6| =31+25 The solution is 23.
-6 | -6 TRUE 29 Sif=—0
The solution is —31. ‘ rr=- )
5+(=5)+t=5+(-9) Adding5 to both
24, —5=x+8 51'des N
—5-8=x+8-8 Subtracting 8 from =4 Simplifying
both sides
“13=x Simplifying Check:  —=5+7=-9
Check: —5=x+8 =5+(-4) | -9
51 -13+8 -9 -9 TRUE
51| -5 TRUE The solution is —4.
The solution is —13. 30, 6+ y=-21
25. x—8=5 6+(—6)+y:6+(—21) Adding 6 to both
id
x-8+8=5+8 Adding 8 to both sides sdes
_13 Simplifvi y=-15 Simplifying
= HIpHyme Check: —6+y=-21
Check: x—-8=5
—6+(-15) | -21
B3-815 o 12 21 TRUE
5|5 TRUE

The solution is 13.

The solution is —15.
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31. rel=s 35, —lyz=-d
r+%+(—§)=%+(—§) ggt)ﬁr:ic(:itérslg 1 from §+(—%)+Z:§+(—%) ggg;ng 1 to both
r=% Simplifying z=4+(-%) Simplifying
Check: r+1=% z=-+ Simplifying
ek
818 TRUE
A el
The solution is . . , !
—5+(-%) | %
32. Rl
t+%+(—% Subtracting § from -4 1-% TRUE
both sides The solution is —; .
Simplifying
Simplitying 36. —lyy=-3
Check: 2 1y (_é) +y=1+ (—%) g\ig;lsing 1 to both
s
g y=1+ (_%) Simplifying
8 . g .
s TRUE y=-3 Simplifying
The solution is . Check:  —g+y=—73
I
33. x—i=-% _s|_3
. 3 4
x—%+(%)=—%+(%) ?(i;llnsli%ito ~3|-2 TRUE
Lo s
x=—14 (%) Simplifying The solutionis —3.
x=-1 Simplifying 37. m+3.9=5.4
Check: m+39-39=54-39 Subtracting 3.9
from both sides
m=1.5 Simplifying
_2|_2 TRUE Check: m+39=54
The solution is —15 . 1543954
54154 TRUE
34. x-2=-3 The solution is 1.5.
_24(2)=_54(2 ine 2
x=3+(3)=-2+(3) Adding 5 to 38. y+53=8.7
T y+5.3-53=8.7-5.3 Subtracting 5.3
x==%+(3) Simplifying from both sides
x=-1 Simplifying y=34 Simplifying
Check: x—2=-2 Check: y+5.3=87

34+5.3|8.7
8.7 8.7 TRUE

The solution is 3.4 .

2 B
3 6
4| _5
6 6
B B
6 6

The solution is —+ .

=
A
c
t
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54 Chapter 2: Elementary and Intermediate Algebra: Graphs and Models

39. 9.7=-47+y Check: 84 ="7x
4.7+-9.7=4.7+(-4.7)+y Adding4.7to 84 |7-12
both sides
T 84 | 84 TRUE
S= Simplifying The solution is 12.
Check: -9.7=-47+y
9.7 | -4.7+(-5) 44. 56="Tt
97 1|-97 TRUE 56 _ 7t Dividing both sides by 7
The solution is —5. T
8=1-¢ Simplifying
40. —7.8=28+x 8=1r  Identity property of 1
—2.8+(-7.8)=—2.8+2.8+x Subtracting Check: 56 =7t
2.8 from
both sides 56 |7-8
-10.6=x Simplifying 56 | 56 TRUE
Check: —7.8=2.8+x The solution is 8.
~7.8 | 2.8+(-10.6) 45. —x=23
—781-1.8 TRUE (~1)(=x) = (~1)23 Multiply both sides
The solution is —10.6. by —1
x=-23 Simplifying
.o 5e=T0 Check:  —x=23
5x _ 70 Dividing both sides by 5
5 ;5 —(-23) | 23
23|23 TRUE

1-x=14 Simplifying

x=14 Identity property of 1 The solution is ~23.

Check: 5x=70

46. 100 = —x
5-14 170 (-1)(100) =(-1)(-x) Multiply both sides
70 | 70 TRUE by —1
The solution is 14. -100=x Simplifying
Check: 100=—-x
42. 3x=39 0 1
3x 39 Dividing both sides by 3 ~(-100)
iy 100 | 100 TRUE

1-x=13 Simplifying The solution is —100.

x =13 Identity property of 1 47. —t=-8
Check: 3x=39 (=1)(~t) =(-1)(-8) Multiply both sides

3-13 |39 by —1
39139 TRUE r=38 Simplifying

The solution is 13.

-(8) -8
43. 84 ="n -8 | -8 TRUE
& B 7_n Dividing both sides by 7 The solution is 8
7 7

12=1-n Simplifying
12=n Identity property of 1
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48.

49.

50.

51.

—68=—r

(—-1)(-68) =(—1)(—r) Multiply both sides
by —1
68=r Simplifying
-68 =—r
-68 | —(68)
—68 | —68
The solution is 68.

Check:

TRUE

2x=-5
Dividing both sides by 2

> =3 53.

5 Simplifying

2

5 Identity property of 1
2

Check: 2x=-5

Ik
-5 | -5 TRUE
5

The solutionis —3 .

—3x=5
-3x 5
3 3
5  Simplifying
-3
5 Identity property of 1
-3
Check: -3x=5
-3(-3) |2
5|5 TRUE

Dividing both sides by —3

l.x:

X =

5

The solutionis —3.

-1.3a=-104
—1.3a _—10.4 Dividing both sides
-13  -13 by-13
l-a=8 Simplifying
a=38 Identity property of 1

Check: -1.3a=-104

-1.3(8) | —10.4

-10.4 | -10.4 TRUE

The solution is 8.

52.

54.

-3.4r=-204
—3.4t 204
34 34
1.t=6
t=6
Check:

Dividing both sides
by -34

Simplifying
Identity property of 1
-3.4t=-204
-3.4(6) | —20.4
-20.4 | =204 TRUE
The solution is 6.

Rewriting

Multiplying both
sides by 8
Simplifying
Identity property
of 1

=111

11|11 TRUE
The solution is —88.

213
4
1 .
(Z) -a=13 Rewriting
4'(1) ‘a=4.13 Multiplying both sides
4 by 4
1-a=52  Simplifying
a=52 Identity property of 1
Check: <=13
4
2113
1313 TRUE

The solution is 52.
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56 Chapter 2: Elementary and Intermediate Algebra: Graphs and Models
55. de=16 58. L
5 5
5(4 5 Multiplying both 1 Rewriting and
i -x:Z-l6 sides by 2 5 5 '(_f) =59 multiplying both
o sides by 5
1-x=20 Simplifying —t=45 Simplifying
x=20  Identity property of | t=—-45 Multiplying both sides
Check:  2x=16 by ~1
5
32016
16 |16 TRUE
The solution is 20.
3 919 TRUE
56. —x=27
4
4 (3 4 Multiplying both
5'(2)')6:5'27 sides by + 59. é:é
1-x=36 Slmphfymg 1 1 Rewriting and
x =36 Identity property of 1 5 (—) =5 [—) z multiplying both
3 9 5 sides by 5
Check: —x=27 5
4 5 =z Simplifying
3.36 |27
1 =z
27|27 TRUE Check: $=7
The solution is 36. 175
31 (3)/5
—X 1)L TRUE
57. —=9 o1
6 The solution is 3.
1 Rewriting and
6-¢)-(=)=6-9  multiplying both
sides by 6 60. 2_x
—x=54  Simplifying 73 i
x=-54 Multiplying both sides 3 [Zj _ 3'[ 1] x maltiplyiag both
by -1 7 3 sides by 3
g =x Simplifying
Check: 2 ==
7 3
9|9 TRUE 71(8)/3
The solution is —54. 2|2 TRUE

The solution is .
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61 —Er _ 3 The solution is .
-5 5
Note: The solution of this equation is the S5x 10
number multiplied by —2 to get —2. That 64. ETRET
number is 1. We could also do this exercise -
as follows: Rewriting
3 3
——r=-= Multiplying
5 5 —&) both sides
N3 s\( 3\ Multiplying 147 py 1
[——j (——j r= (——j (——) both sides e
3 5 3 5 by - 3 Simplifying
r=1 Simplifying
TRUE
The solution is —1.
65. 45+t=-3.1
02. 45+1-45=-3.1-45
Multiplyin 1=-76
j (_i) both SIi’dyeS £ The solution is —7.6.
157 by -3
ST 66 S 18
Simplifying : 27"
BE=- )
3/\4 3
x=24
The solution is 24.
TRUE
67. —-82x=205
-8.2 o 20.5
—3r 27 -8.2 -8.2
63. BN = I x=-25
3 27 The solution is —-2.5.
(—— r=—— Rewriting
2 4 68. t-74=-12.9
2\( 3 2\( 27\ Multiplying 1—-T4+74=-129+74
——||—-=|r=|—-=|| ——| Dboth sides
3 2 3 47 by -2 r=-5.5
9 The solution is —5.5.
r=— Simplifying
X 227 69.  x—4=-19
Check: ——=-21 x—4+4=-19+4
2 4
— x=-15
[(—3)(%)]/2 % The solution is —15.
(-3)/2| -3
2 | 22 TRUE
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Chapter 2: Elementary and Intermediate Algebra: Graphs and Models

-6=-14
Y 76. _x_2
y—6+6=-14+6 779
y=-8 (‘7)(‘%’“:(‘7)[2)
The solution is 8. 7 9
14
—12x=172 x:_g
-12 72 14
_—12x = 12 The solution is —3 .
x=-6
The solution is —6.
77. Y.
~15x=105 5
<15, 05 Bea=G)(5)
-15 -15 8 8785
x=-7 _15 =.x
The solution is —7. The solution is —15.
1 3
3 Siy=_
(Y
3 3 3 y 55 52 103
-128=y y= 10 10
The solution is —128. s
y=—-
14=1+27 10
14-27=1+27-27 y=—t
-13=1¢ 2 1
The solution is —13. The solutionis —— .
2
1 2
a-——=—— 4
6 3 79. ——t=-16
L1121 3
iy _Z.2 4
s S EE
41 4 3 4
as-— e t=12
3 The solution is 12.
a=—-—
6
0= _l 80. %z -X
2 17
The solution is —%. (-1) (Ej =(~1)(~%)
17
L
35

The solution is —1—7 .
35

Copyright ©2012 Pearson Education. Inc.



Exercise Set 2.1

59

81.

82.

83.

84.

85.

86.

87.

—483.297 = -794.053 +¢
794.053 -483.297 = 794.053 - 794.053 + ¢

310.756 =t
The solution is 310.756.

~0.2344x = 2028.732
02344 2028.732
02344 —02344

X = —8655

The solution is —8655.

Thinking and Writing Exercise. For an

equation x+a = b, add the opposite of a (or

subtract a) on both sides of the equation to

solve for x. For an equation ax = b, multiply

by 1/a (or divide by a) on both sides of the
equation to solve for x.

Thinking and Writing Exercise. Equivalent
expressions have the same value for all
possible replacements for the variables.
Equivalent equations have the same
solution(s).

3-4-18
=12-18 Multiplying
=-6 Subtracting
14-2(7-1)
Simplifying inside
= 14-2(6) Py
the parentheses
=14-12 Multiplying
=2 Subtracting
16+(2-3-2)+5
=16+(2-6)+5  Simplifying inside
=16+(-4)+5 the parentheses
=—4+5 Dividing
=1 Adding

88.

89.

90.

91.

92.

93.

12-5-2°+4.3
=12-5-8+4-3  Simplifying the
exponential
=12-40+4-3  Multiplying from left
=12-40+12 to right
=-28+12 Adding from left
=-16 to right

Thinking and Writing Exercise. Yes, it will
form an equivalent equation by the addition
principle. It will not help to solve the
equation, however. The multiplication
principle should be used to solve the
equation.

Thinking and Writing Exercise. Since
a—c =b—c can be written as

a+ (—c) =b+ (—c) , it is not necessary to

state a subtraction principle.

mx =9.4m
mx _ 9.4m

m m
x=94
The solution is 9.4.
x—4+a=a

x—4+a-a=a-a
x-4=0
x—4+4=0+4

x=4
The solution is 4.

cx+5¢="Tc
—Sc+cx+5¢=-5¢c+7c

cx=2c
cx 2
c ¢
x=2

The solution is 2.
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94.

95.

96.

97.

98.

99.

100.

21 Tex

a 2a
(Za)-c 2 = (20)[7ﬂj
a
42¢ =Tex
42 _Tex
Tc Tc
6=x
The solution is 6.

7+|x| =20
—7+7+|x|=-7+20
|x|=13

x represents a number whose distance from 0
is 13. Thus, x=-13 or x=13.

ax—3a=>5a
ax—3a+3a=5a+3a

ax=28a

ax _8a

a a
x=28
The solution is 8.

t—3590 =1820

t—3590+7180 = Adding 7180
1820+ 7180 to both sides

t+3590=9000 Simplifying
It follows that 743590 equals 9000.
n+268=124

Subtracting 536

n+268-536=124-536 to both sides

n—268=-412 Simplifying
It follows that n—268 equals —412.

To “undo” the last step, divide 22.5 by 0.3.
22.5+03=175

Now divide 75 by 0.3.

75+0.3=250

The answer should be 250 not 22.5.

Thinking and Writing Exercise. No; =5 is a
solution of x* =25 butnotof x=5.

Exercise Set 2.2

2x+9=25

2x+9-9=25-9 Subtracting 9 from
both sides

2x=16 Simplifying
2x 16 Dividing both sides
2 2 b2
x=38 Simplifying
Check: 2x+9=25

25125 TRUE
The solution is 8.

3x+6=18

3x+6-6=18-6 Subtracting 6 from
both sides

3x=12 Simplifying
3x 12 Dividing both sides
R
x=4 Simplifying
Check: 3x+6=18

18 |18 TRUE
The solution is 4.

Copyright ©2012 Pearson Education. Inc.



Exercise Set 2.2

61

9.

10.

11.

6z+4=-20

6z+4—-4=-20-4 Subtracting 4 from

6z =-24
6z 24
6 6
z=—4

both sides
Simplifying

Dividing both sides
by 6

Simplifying

Check: 6z+4=-20

6-(—4)+4
—24+4
-20

The solution is —4.

62+3=-45
6:+3-3=-45-3

6z =-48
6z 48
6 6
z=-8

-20 TRUE

Subtracting 3 from
both sides

Simplifying

Dividing both sides
by 6

Simplitying

Check: 6z+3=-45

6-(-8)+3

—-48+3 | 45
-45 | -45 TRUE
The solution is —8.
Tt—-8=27
7t—-8+8=27+8 Adding 8 to both
sides
7t =35 Simplifying
7t 35 Dividing both sides
777 w7
t=5 Simplifying
Check: 7t-8=27
27|27 TRUE

The solution is 5.

12.

13.

14.

6x-3=15
6x—-3+3=15+3 Adding 3 to both
sides
6x=18 Simplifying
6x 18 Dividing both sides
6 6 by 6
x=3 Simplifying

Check: 6x-3=15

15 |15 TRUE
The solution is 3.

3x-9=33
3x-9+9=33+9 Adding 9 to both
sides
3x =42 Simplifying
3x 42 Dividing both sides
EELE
x=14 Simplifying
Check: 3x-9=33

33 | 33 TRUE
The solution is 14.

5x-9=41
5x-9+9=41+9 Adding 9 to both
sides
5x=50 Simplifying
5x 50 Dividing both sides
5 5 by 5
x=10 Simplifying
Check: 5x-9=41

41 | 41 TRUE
The solution is 10.
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15. —-91=9r+8 18. 9-1t=21
-91-8=9r+8—-8 Subtracting § from -9+9-t=-9+21 Subtracting 9
both sides from both sides
—-99 =9¢ Simplifying -t=12 Simplifying
—99 9t Dividing both sides -t 12 Dividing both
9 9 by 9 1 sides by —1
t=-11 Simplifying t=-12 Simplifying
Check: —91=9¢+8 Check: 9-r=21
—9119-(-11)+8
91| -99+8
-91| -91 TRUE 21|21 TRUE
The solution is —11. The solution is —12.
16. —39=1+8x 19. —-67-18=-132
—1-39=-1+1+8x Subtracting 1 from —~67-18+18=-132+18 Adding 18 to
both sides both sides
—40=8x Simplifying —6z=-114 Simplifying
—40  8x Dividing both sides -6z -114 Dividing both
8 8 by 8 5 6 sides by —6
S=x Simplifying z=19 Simplifying
Check: —39=1+8x Check: —67—18=-132
-6(19)-18 | 132
—-114-18 | —132
TRUE -132 | -132 TRUE
The solution is =5 The solution is 19.
17. 12-1=16 20. ~Tx—24=-129
—12+12-1=-12+16 Subtracting 12 ~Tx—24+24=-129+24 Adding 24 to
from both sides both sides
—t=4 Simplifying ~7x=-105 Simplifying
—t_4 Dividing both ~7x -105 Dividing both
1 sides by —1 T sides by —7
1=-4 Simplifying x=15 Simplifying
Check: 12-1=16 Check: —7x-24=-129
12-(-4) ~7-15-24 [ -129
12+4 |16 -105-24 | -129
16 |16 TRUE -129 | =129 TRUE

The solution is —4.

The solution is 15.
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21.

22.

23.

53+1.2n=1.94

-53+53+1.2n=-53+1.94 Subtracting 5.3
from both sides

1.2n=-3.36 Simplifying
1.2n _ -3.36 Dividing both
12 12 sides by 1.2
x=-2.8 Simplifying
Check: 5.3+12n =194
5.3+1.2(-2.8) | 1.94
5.3-3.36|1.94

1.94 | 1.94 TRUE
The solution is —2.8.

64-25n=22

—-6.4+64-25n=-6.4+2.2 Subtracting 6.4
from both sides

-25n=-42 Simplifying
—2.5n 4.2 Dividing both
25 25 sides by —2.5
x=1.68 Simplifying
Check: 6.4-25n =22
6.4-2.5(.68) | 2.2
64-42 2.2
2.2 |22 TRUE

The solution is 1.68.

4x+5x=10
9x=10 Simplifying
9x 10 Dividing both sides
9T by
_ 10 Simplifying
)
4x+5x=10

420450710

X

Check:

243110
%110
10 |10 TRUE

The solution is %

24.

25.

26.

63

13=5x+7x

13=12x Simplifying

13 12x Dividing both sides

12 12 by 12

13 Simplifying

o X
Check: 13=5x+7x

() +7(8)

156
12

13 TRUE

13
13
13

The solution is E
12

32-7x=11

-32+32-7x=-32+11 Subtracting 32
from both sides

—Tx=-21 Simplifying
=Tx 21 Dividing both
7 g sides by —7
x=3 Simplifying
Check: 32-7x=11
11|11 TRUE

The solution is 3.

27-6x=99

—27+27—-6x=-27+99 Subtracting 27
from both sides

—6x =72
—6x 72
= 6
x=-12
27-6x=99
27 —6-(—12)
27+72 199
99 199 TRUE
The solution is —12.

Simplifying
Dividing both
sides by —6
Simplifying
Check:
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27, 3-1=8

3t-1+1=8+1 Adding 1 to both
sides

=9 Simplifying
(%) (%) r= (%) .9 E/IuIStiplying both sides
y3
t=15 Simplifying
Check: ir-1=8

The solution is 15.

28 2-1=5

2r—1+1=5+1 Adding 1 to both
sides

3t=6 Simplifying
(%)(% t= %)-6 a/;ugiplying both sides
2
1=9 Simplifying

The solution is 9.

29. 4+1x=-10

—4+4+Ix=-4-10 Subtracting 4
from both sides

Ix=-14 Simplifying
(%) (%) x= (%) (-14) Multiplying both
sides by =
x=-4 Simplifying

4+(-14) [ -10
-10| =10 TRUE
The solution is —4.

30.

Subtracting —6
from both sides

Simplifying
Multiplying both
sides by %+
Simplifying
-4 TRUE
The solution is —8.
31. _da_ 5=2
4
3 .
—Za -5=2 Rewriting
3 _ Adding 5 to both
_Za_5+5_2+5 sides
3 oo
—Za =7 Simplifying
( 4) [ 3) ( 4) ; Multiplying both
U DT sidesby -4
a= —? Simplifying

Check:

TRUE

The solution is —2?.
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Check: 4x—-6=06x
32. _Ja_ 2=1
8 4-(-3)-6 | 6-(-3)
7
-——a-2=1 Rewriting -12-6 -18
, 8 ' -18 ~18  TRUE
—La-2+2=1+2  Adding2toboth The solution is 3.
8 sides
_Za =3 Simplifying 36. 4x—x=2x+x
8 o 3x=3x Combining like terms
(_§j (_Zj a= (_§j 3 Multiplying both This equation is true regardless of the
7 3 7 sides by —% replacement for x, so all real numbers are
24 solutions. The equation is an identity.
a= — Simplifying
37. 2-5y=26—-y
Check: 2-5y+y=26—y+y Addingy to
both sides
2-4y=126 Simplifying
-2+2-4y=-2+26 Subtracting 2
TRUE from both sides
.. 24 -4y =24 Simplifying
The solution is ——=. 4y 24 Dividing both
4 sides by —4
33, 2x=x+x y=-6 Simplifying
This equation is true regardless of the Check: 2-5y =26-y
replacement for x, so all real numbers are
solutions. The equation is an identity. 2-5(-6) | 26-(-6)
2+30 26+6
34, 3z+8z=45 32 32 TRUE
5z=45 Combining like terms The solution is —6.
5z 45 Dividing both sides by 5
5 5 38. 6x—-5=T+2x
z=9  Simplifying 0x—-5-2x=7+2x-2x Subtracting 2x
Check:  —3z+8z =45 from both sides
4x-5=17 Simplifying
-3-9+8-9 | 45 .
4x-5+5=7+5 Adding 5 to both
=27+72 |45 sides
45 | 45 TRUE 4x=12 Simplifying
The solutionis 9. 4x 12 Dividing both
71 sides by 4
35. 4x—6=06x 44 T
r e 6—drm br—dr Addi A x=3 Simplifying
FTOTA=OXTAr Ading A Check: 6x—5=7+2x
—-6=2x Simplifying
=6 _2x Dividing both sides 183-5 |7+6
2 2 by2 13 13 TRUE
—3=x Simplifying The solution is 3.
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39.  7(2a-1)=21
14a-7=21

14a-7+7=21+7

14a =28
14a 28
14 14

a=2

Distributive law

Adding 7 to both
sides

Simplifying

Dividing both sides
by 14

Simplifying

The solution is 2.

40. 5(3—3t)=30
1515t =30 Distributive law
—-15+15-15t =-15+30 Subtracting 15
from both sides
-15¢=15 Simplifying
=15t 15 Dividing both
—15 —15 sides by —15
t=-1 Simplifying
Check: 5(3 - 3t) =30
30
5(3 + 3) 30
5(6) | 30
30 | 30 TRUE

The solution is —1.

41. 8:8(x+1)
8§=8x+8
8—-8=8x+8-8

0=8x
0 8x
8 8
0=x
Check: 8=8(x+1

The solution is 0.

Distributive law

Subtracting 8 from
both sides

Simplifying

Dividing both sides
by 8

Simplifying

)

TRUE

42. 9=3(5x-2)
9=15x-6
9+6=15x-6+6

15=15x
15_15x
15 15

1=x

The solution is 1.

43, 2(3+4m)—-6=48
6+8m—6=48

8m =48

8m 48

3 8

m=6

Distributive law

Adding 6 to both
sides

Simplifying

Dividing both sides
by 15

Simplifying

TRUE

Distributive law
Simplifying

Dividing both sides
by 8

Simplifying

Check: 2(3+4m)—-6=48

2(3+4-6)-6 | 48
2(3+24)-6 | 48
2(27)-6 | 48
54-6 |48

The solution is 6.

44. 3(5+3m)—8=7
15+9m-8=7
7+9m =17

~1+7+9m=-7+7
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48 | 48 TRUE

Distributive law
Simplifying

Adding -7 to
both sides

Simplifying

Dividing both sides
by 9
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Check: 3(5+3m)-

3(5+3-0)-

3(5+0)-

15—

The solution is 0.

45. 3(y+4)=3(y-1)
3y+12=3y-3

3y+12-3y=3y-3-

12=-3

8=
8
8
3(5)-8
8
7

TRUE

\]\]\]\]\ll

Distributive law

3y Subtracting 3y
from both sides

Simplifying

This is a false statement. The equation is a
contradiction and has no solution.

The solution is —% .

48. 3p-2=Tp+4
-3p+3p-2=
=-3p+ip+4
—2=4p+4
—4-2=4p+4-4

Subtracting 3p
from both sides
Simplifying

Subtracting 4
from both sides

46. 5(y—7)=3(y—2)+2y

5y-35=3y—-6+2y Distributive law

S5y-35=5y-6

5y—-35-5y=5y—-6-5y

—35=-6

Simplifying

Subtracting Sy
from both sides

Simplifying

This is a false statement. The equation is a
contradiction and has no solution.

47. 2r+8=6r+10

—6r+2r+8=-6r+6r+10 Subtracting 6r

from both sides

—4r+8=10 Simplifying
—4r+8-8=10-8 Subtracting 8
from both sides
—4r=2 Simplifying
—4r 2 Dividing both
4 4 sides by —4
i 1 Simplifing
2
Check: 2r+8 =6r+10
2-[—lj+8 6'[—l)+10
2 2
_g +8 —E +10
2 2
—-1+8 -3+10
7 7 TRUE

-6=4p Simplifying
-6 4p Dividing both
4 4 sides by 4
3 Simplifying
pP=—=
2
Check: 3p-2 =7p+4
3(-2)-2|7(-2) s
2 2
_2 -2 _2 +4
2 2
9 4 21 8
RN — —_— + —
2 2 2 2
13 13 TRUE
2 2
. . 3
The solution is ——.
49. 5-2x=3x-T7x+25
5-2x=-4x+25 Simplifying
5-2x+4x=-4x+25+4x Adding 4x to
both sides
54+2x=25 Simplifying
S5+5+2x=-5+25 Adding -5 to
both sides
2x=20 Simplifying
2x 20 Dividing both
P sides by 2
x=10 Simplifying
Check: 5-2x=3x-7x+25
5-2-10 [ 3-10-7-10+25
5-20 30-70+25
-15 -40+25
-15 -15 TRUE

The solution is 10.

Copyright ©2012 Pearson Education. Inc.



68 Chapter 2: Elementary and Intermediate Algebra: Graphs and Models

50. 10—3x=2x—-8x+40
10-3x = —6x + 40 Simplifying

10-3x+6x=—-6x+6x+40 Adding 6x
to both sides

Simplifying

Subtracting 10
from both sides

10+3x =40
-10+10+3x=-10+40

3x=30 Simplitying

3x 30 Dividing both

3 3 sides by 3
x=10 Simplifying

Check: 10-3x=2x-8x+40
10-3-10 | 2-10-8-10+40
10-30 20-80+40
=20 -20 TRUE

The solution is 10.

51. 7+3x-6=3x+5-x
1+3x=2x+5 Simplifying

1+3x—-2x=2x+5-2x Subtracting 2x
from both sides

I+x=5 Simplifying

—1+1+x=-1+5 Subtracting 1

from both sides
x=4 Simplifying
Check: 74+3x-6=3x+5-x
7+3-4-6(3-4+5-4
7+12-6| 12+5-4
19-6 17-4
13 13 TRUE
The solution is 4.

52, S5+4x-T7=4x-2-x
4x—-2=3x-2 Simplifying
4x-3x-2= Subtracting 3x
3x—3x_2 from both sides
x—=2=-2 Simplifying

x=2+2=-2+2 Adding 2
to both sides

x=0 Simplifying

Check: 5+4x—7 =4x-2—x
5+4.0-7]4-0-2-0
5+0-7 0-2

-2 -2 TRUE

The solution is 0.

53. 4y—-4+y+24=6y+20-4y
5y+20=2y+20 Simplifying
5y+20-2y= Subtracting 2y
2y420-2y from both sides
3y+20=20 Simplifying

3y+20-20=20-20 Subtracting 20
from both sides

3y=0 Simplifying

3y 0 Dividing both

373 sides by 3
y=0 Simplifying

Check:
4y—-4+y+24=6y+20-4y
4.0-4+0+24|6-0+20-4-0
0-4+0+24 0+20-0
20 20 TRUE

The solution is 0.

54, 5y—-10+y=7y+18-5y
6y—-10=2y+18 Simplitying

6y—10-2y=2y+18—-2y Subtracting 2y
from both sides

4y-10=18 Simplitying
4y-10+10=18+10 Adding 10 to
both sides
4y =128 Simplifying
4y 28 Dividing both
Ty sides by 4
y=17 Simplifying

Check: 5y—-10+y=7y+18-5y
5-7-10+7|7-7+18-5-7
35-10+7 49+18-35
25+7 67-35
32 32 TRUE

The solution is 7.
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55. 44+T7a=T(a-1)
4+T7a=T7a-"7

Distributive law

4+T7a-Ta="Ta—-Ta-"7 Subtracting 7a

4=-7

from both sides

Simplifying

This is a false statement. The equation is a
contradiction and has no solution.

56.  3(1+2)+1=2(3+21)
3t+6+t=6+4t
4t+6=06+4¢

4t+6-4r=6+4t—4¢

6=06

Distributive law
Simplifying

Subtracting 4¢
from both sides

Simplifying

Since this equation is true for all real

numbers, this equation

57. 13-3(2x-1)=4

13-6x+3=4

16— 6x = 4
16-6x-16=4-16

is an identity.

Distributive law
Simplifying

Subtracting 16
from both sides

—6x=-12  Simplifying
—-6x —12  Dividing both sides
6 -6 Dby~6
x=2 Simplifying
Check:
13-3(2x-1)=4
13-3(2.2-1) [ 4
13-3(4-1) | 4
13-3(3) | 4
13-9 | 4
4 |4 TRUE

The solution is 2.

58. . 5(d+4)=7(d-2)
5d+20="7d 14
5d+20-7d =
7d -14-7d
-2d+20=-14
-2d +20-20=-14-20

Distributive law
Subtracting 7d
from both sides
Simplifying

Subtracting 20
from both sides

—2d =-34 Simplifing
-2d 34 Dividing both
T sides by —2
d=17
Check:
5(d+4)=7(d-2)
5(17+4) | 7(17-2)
5(21) 7(15)
105 105 TRUE

The solution is 17.

59. 7(5x-2)=6(6x-1)
35x-14=36x—-6  Distributive law
35x-14-35x = Subtracting 35x
36x— 6 —35x from both sides
-14=x-6 Simplifying
-144+6=x-6+6 Adding 6 to
both sides
—8=x Simplifing
Check:
7(5x—2) = 6(6x—1)
7[5(-8)-2] | 6[ 6(-8)-1]
7|-40-2] 6[-48—1]
7[-42] 6[-49]
-294 -294 TRUE

The solution is —8.
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60. 5t+1)+8=3(t-2)+6
5t+5+8=3t-6+6 Distributive law
S5t+13 =3¢
—St+5t+13=-5¢+3t

Simplifying

Subtracting 5¢
from both sides

13=-2¢ Simplifying
13 -2t Dividing both
2 2 sides by —2
. 13 Simplifying
2

Check:
5t+1)+8=3(t-2)+6

5(—E+1)+8 3(—2—2)+6
2 2
—@+5+8 —2—6+6
2 2
—EHS ¥
2 2
65 26
__+_
2 2
39 TRUE
2
The solution is —E.
61. 2(7-x)—20=7x-3(2+3x)
14-2x-20=7x-6-9x Distributive law
-2x-6=-2x-6 Simplifying

—2x-6+6=-2x-6+6 Adding 6
to both sides
—2x=-2x

This equation is true regardless of the
replacement for x, so all real numbers are

solutions. The equation is an identity.

Simplifying

62. 5(x—7)=3(x—2)+2x
5x—35=3x-6+2x  Distributive Law
5x-35=5x-6 Distributive Law

—5x+5x-35=-5x+5x-6 Subtracting 5x
from both sides

-35=-6
This is a false statement. The equation is a
contradiction and has no solution.

Simplifying

63. 19-(2x+3)=
19-2x-3=2x+6+x
16-2x=3x+6
16-2x+2x=
3x+6+2x
16=5x+6
16-6=5x+6-6

10=5x
10 5x
5 5
2=x
Check

2(x+3)+x

Distributive law
Simplifying
Adding 2x to
both sides
Simplifying

Subtracting 6
from both sides

Simplifying

Dividing both
sides by 5

Simplifying

(2x+3) 2(x+3)+x

(2 2+43) [2(2+3)+2
)

9—-(4+3 2(5)+2
19-(7) 10+2
12 12 TRUE

The solution is 2.

64. 13—(2c+2)=2(c+2)+3c

13—-2¢-2=2c+4+3c
11-2c=5c+4
11-2c+2c=5c+4+2¢

11=7c+4
11-4=Tc+4-4

—_ 9
1l

) 2

<3 3

Check:

Distributive law
Simplifying

Adding 2c¢ to
both sides

Simplifying

Subtracting 4
from both sides

Simplifying

Dividing both
sides by 7

Simplifying

13—(2c+2)=2(c+2)+3c

(2 1+2) | 2(1+2)+31

3-(2+2) 2(3)+3
13-4 6+3
9 9 TRUE

The solution is 1.
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65.

66.

2+41=2
The number 12 is the least common

denominator, so we multiply by 12 on both
sides.

12(2+41)=12-2
8+3r=24

—8+8+3r=-8+24 Subtracting 8
from both sides

3t=16 Simplitying
3t 16 Dividing both
33 sides by 3
‘= 16 Simplitying
3
Check:
2+41=2
()2
2+2 2
2+212
212
2 |2 TRUE

1
The solution is —6 .

_3 =-1_2
sTX==373

The number 6 is the least common
denominator, so we multiply by 6 on both
sides.

o(-3+x)=6(--3)

S5+6x=-3-4
—S5+6x=-7 Simplifying
5-5+6x=5-7 Adding5 to
both sides
6x=-2 Simplifying
6x 2 Dividing both

6 6 sides by 6
1 Simplifying

3
Check:
“ex =-4-3

TRUE

67.

68.

The solution is —% .

2+4t=6t—+
The number 15 is the least common

denominator, so we multiply by 15 on both
sides.

15(2+41)=15(6t - 2)
10+ 60 = 90r -2

10+ 60t — 60t = Subtracting 60¢
907 — 2 — 60¢ from both sides
10=30r-2 Simplifying
10+2=30t-2+2 Adding2to
both sides
12 =30¢ Simplifying
12 30t Dividing both
30 30 sides by 30
2_ ; Simplifying
5
Check:
2+4r=6t—
sl [o0)-2
| 23
BTEOBTE
E2} 3% TRUE

15 15

The solution is .

T+4m=3m-3
The number 2 is the least common

denominator, so we multiply by 2 on both
sides.

2(L+4m)=2(3m-3)
1+8m=6m-5

1+8m—6m=6m—5—-6m Subtracting 6m
from both sides

1+42m=-5
1+2m—-1=-5-1

Simplifying

Subtracting 1
from both sides

2m=-6 Simplifying

2m -6 Dividing both

B sides by 2
m=-3 Simplifying
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69.

70.

Check:
1+4m=3m—-3

1+4(-3) |3(-3)-

(TS [T Y (7

112 —9-
1_24 _18 _
2 2 2 2
-z -2 TRUE

The solution is —3.

1 2 _ 4 3 2

R R AL S

The number 15 is the least common
denominator, so we multiply by 15 on both

sides.

15(4x+2)=15(+32-3)
S5x+6=4+9x-10

5x+6=9x-6

Simplifying

5x+6-5x=9x-6-5x Subtracting Sx

6=4x—6
6+6=4x—-6+6

12=4x
12_dx

[T NIV (N IRV R TR CRRVY Y

The solution is 3.

2 —9 1 3
I=3y=5-5y+s5

from both sides
Simplifying

Adding 6 to
both sides

Simplifying

Dividing both
sides by 4

Simplifying

TRUE

The number 15 is the least common
denominator, so we multiply by 15 on both

sides.

15(1=%y) =15(3 -4y +3)

71.

15-10y =27 -3y +9

15-10y =36-3y Simplifying
15-10y+10y = Adding 10y
36-3y+10y to both sides
15=36+7y Simplifying
15-36= Subtracting
36 from both
36+7y-36  Gies
—21="Ty Simplifying
21 Ty Dividing both
R sides by 7
3=y Simplifying
Check:
1-3y=2-1y+1
—H3) [543+
1+2 I+i4+1
3 %
3 3 TRUE

The solution is —3.

2.1x+452=32-84x
We can clear decimals by multiplying both
sides by 10.

10(2.1x+45.2) =10(3.2-8.4x)
21x+452=32-84x

21x+452+84x = Adding 84x to
32-84x+84y POthsides
105x+452 =32 Simplifying
105x+452-452 = Subtracting
30-450 ;liSdZesfrom both
105x = —420 Simplifying
105x _ —420 Dividing both
105 105 sides by 105
x=-4 Simplifing

Check:
2.1x+452=32-8.4x
2.1(-4)+45.2 | 3.2-8.4(-4)
-8.4+452| 324336
36.8 36.8 TRUE
The solution is —4.
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72. 091-02z=1.23-0.62
We can clear decimals by multiplying both
sides by 100.

100(0.91-0.2z) =100(1.23-0.6z)
91-20z =123-60z

91-20z-91= Subtracting 91
123-607-91 from both sides
—20z =-60z+32 Simplifying
-20z+60z = Adding 60z to
—60z+32+60; bothsides
40z =32 Simplifying
40z 32 Dividing both
40 40 sides by 40
z=0.8 Simplifing
Check:

0.91-0.2z=1.23-0.62
0.91-0.2(0.8) [ 1.23-0.6(0.8)
091-0.16 |  1.23-0.48

0.75 0.75 TRUE
The solution is 0.8.

73. 0.76+0.21¢ = 0.96¢ —0.49
We can clear decimals by multiplying both

sides by 100.

100(0.76 +0.21¢) = 100(0.967 — 0.49)

76+ 21t =96t — 49

76+21t-76=
96t —-49-176
21t =961t —125
21t —-96t =
96t —125-96¢
=75t = —125
=75t -125
-5 -5
t=16
Check:

Subtracting 76
from both sides
Simplifying
Subtracting 96¢
from both sides
Simplifying
Dividing both
sides by —75
Simplifing

0.76 +0.21r = 0.96¢ — 0.49

0.76 + 0.21(1 .6) 0.96(1 .6) ~0.49

0.76 +0.35
1.11

The solution is 1.6 .

1.6-0.49

1.11 TRUE

74. 1.7t+8-1.62t =0.4r—-0.32+8

75.

We can clear decimals by multiplying both

sides by 100.

100(1.7¢ +8~1.62¢) = 100(0.47 — 0.32 +8)

170t +800—-162¢ =

40t —32+800
8t +800 = 40r + 768
8t +800—-800 = Subtracting
401 +768 800S00 from
8r=40r-32  Simplifying
8t —40t = Subtracting
40r-32-40r POt from
—32t=-32 Simplifying
-32t 32 Dividing both
3 -3 sides by —32
=1 Simplifing
Check:
1.7t +8-1.62t =0.4r - 0.32+8
1.7(1)+8-1.62(1) | 0.4(1)-0.32+8
1.7+8-1.62 0.4-0.32+8
8.08 8.08 TRUE

The solution is 1.

2y _34y=3
Sx—3x=3x+2

The number 20 is the least common
denominator, so we multiply by 20 on both

sides.

20(2x—3x)=20(3x+2)

8x—-30x=15x+40

—22x=15x+40 Simplifying
-22x—15x= Subtract 15x from
15x+40—15x Pothsides
=37x =40 Simplifying
=37x 40 Divide both
-37 = -37 sides by -37
oo 40 Simplifying
37
Check
Ix—sx=3x+2
B [0
e8| -3+
4 4 TRUE
37 37

The solution is —42 .
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76.

7.

wWYTEY=2+47y
The number 16 is the least common

denominator, so we multiply by 16 on both
sides.

16(%y+3y)=16(2+ %)

Sy+6y=32+4y
11y=32+4y

11y—-4y=32+4y—4y

Simplifying
Subtract 4y from

both sides
Ty=32 Simplifying
Ty 32 Divide both
T sides by 7
_32 Simplifying
7
Check:
TYHIY =245
) [0
Len | s
2 2 TRUE
7 7

The solution is 2.

1(2x-1)=7
The number 3 is the least common

denominator, so we multiply by 3 on both
sides.

3[4(2x-1)]=37

2x—-1=21
2x—=1+1=214+1 Add 1 to both

sides

2x=22 Simplifying

2x 22 Divide both

ENEY sides by 2
Simplifying

7 TRUE

The solution is 11.

78.

79.

Ale wls

3
4
4
3

(5x+1)=38
[(5x+1]=18

Sx+1=6
Sx+1-1=6-1

(3t-6)=9
[3(3r-6)]=4(9)
3t—6=12
3t-6+6=12+6
3t=18

318

The solution is 6.
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Multiply both
sides by

Simplifying

Subtract 1 from
both sides

Simplifying

Divide both
sides by 5

Simplifying

Multiply both
sides by *

Simplifying

Add 6 to both sides

Simplifying

Divide both
sides by 3

Simplifying
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80. 3(2x+5)=-%
g[%(z,ﬁ 5)] = %(_g) Multiply ?oth
sides by %
2x+5=-5 Simplifying
2x+5-5=-5-5 Subtract 5 from
both sides
2x=-10 Simplifying
2x -10 Divide both
5 T 5  sidesby2
x=-5 Simplifying
Check
H(2v+5)=-8
Ta5+s]] &
3(-10+5) | =%
H-9) | -%
_15 | _15 TRUE
2 2

s1. 43r-2) =4
30 [%(%x - 2)] = 30(—l) Multiply both
sides by 30
5 (% x— 2) =-6 Simplifying
Lyx-10=-6 Distributive Law
Lx-10+10=-6+10 Add 10 to both
sides
Bx=4 Simplifying
4)(15) x = (4)(4) Multiply both
(#)E)e =)0 Ml
x=:2 Simplifying
Check:
tEx-2)=—4
ae)-2][
He-2)| -+
He-) |
1t |
=5 3 TRUE

The solution is {2 .

82 3(3-4x)-3=3
24{4(F-44)-1]=24(3)

16(1—4x)-15=9

Multiply both
sides by 24

Simplifying and

14-64x-15=9 Distributive Law
—64x-1=9 Simplifying
—64x—14+1=9+1 Add 1 to both
sides
—-64x =10 Simplifying
—64x 10 Divide both
_64 = _64 Sides by - 64
_ 5 Simplifying
32
Check:
H(-4)-i=3
2i-4(-5)]-1 5
[iei]-i )3
0513 |2
8_513
8 8 8
% % TRUE

The solution is —=.

83. 0.7(3x+6)=1.1-(x+2)

We can clear decimals by multiplying both

sides by 10.

10[0.7(3x+6)|=10[1.1-

7(3x+6)=11-10(x+2)
21x+42=11-10x-20

21x+42=-10x-9
21x+42+10x =
—10x-9+10x
3lx+42=-9

3lx+42-42=-9-42
31x=-51
3lx 51
31 31
51
T
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(x+2)]

Distributive Law
Simplifying
Adding 10x to
both sides
Simplifying

Subtracting 42
from both sides

Simplifying
Dividing both
sides by 31

Simplifying
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Check: 85. a+(a-3)=(a+2)-(a+1)
0.7(3x+6) =1.1-(x+2 ata-3=a+2—-a-1 Simplifying
Distributive Law
A e o bisiu
a-3= implifying
w5 s [ -3+ 5) 2a-3+3=1+3 Adding 3 to
L(ﬁ) i (ﬁ) both sides
10 \ 31 10 31
21 341 _ 110 2a=4 Simplifying
310 31 310
The solution is —31 . e
a=2 Simplifying
Check:

84. 0.9(2x+8)=20—(x+5)

a+(a—3) = (a+2)—(a+l)
We can clear decimals by multiplying both

sides by 10. 2+(2-3) | (2+2)-(2+1)
10[0.9(2x+8) | =10[20—(x+5)] 2+(-1) 4-3
1 1 TRUE
9(2x+8)= 200—10(x+5) The solution is 2.
18x+72=200-10x-50 Distributive Law
18x+72 =150~ 10x Simplifying 86. 0.8-4(b-1)=02+3(4-D)
18x+72+10x=150-10x+10x Adding 10x to We can clear decimals by multiplying both
both sides sides by 10.
28x+72=150 Simplifying 10[0.8-4(b~1)]=10[0.2+3(4-b)]
28x+72-72=150-72 Subtracting 72 8—-40(b—1)=2+30(4-b)
from both sides
28x=78 Simplifying 8—40b+40=2+120-30b  Distributive Law
28x 78 Dividing both —40b +48 =122 -30b Simplifying
28 28 sides by 28 —40b+48+30b = 122300+ 306 Add 30b to
= 39 Simplifying both sides
14 —10b +48 =122 Simplifying
Check: ~10b+48-48 =122-48 Subtract 48 from
0.9(2x+8) = 20—(x+5) both sides
~10b =74 Simplifin
3[2()+8] [ 20-(+3) e
TS © —-10b _ 74 Dividing both
w(F+3) | 20-(F+7) ~10 10 sides by ~10
w(%) - b=-7.4
i L TRUE Check:
oy
The solution is 37 . 0.8—4(b—1):O.2+3(4—b)

0.8-4(-74-1) | 02+3(4—(-7.4))
0.8-4(-8.4) | 02+3(4+74)

0.8+33.6 0.2+3(11.4)
34.4 0.2+34.2
34.4 344 TRUE

The solution is —7.4.
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87. Thinking and Writing Exercise. No; although
it might be easier to use the addition and
multiplication principles when an equation
does not contain decimals, it is possible to
use these principles when an equation does
contain decimals.

88. Thinking and Writing Exercise. Since the
rules for order of operations tell us to
multiply (and divide) before we add (and
subtract), we “undo” multiplication and
additions in opposite order when we solve
equations. That is, we add or subtract first
and then multiply or divide to isolate the

variable.
89. 3-5a
We substitute 2 for a and evaluate.
3-5a=3-5-2
=3-10
=-7
90. 12+4-t

We substitute 5 for ¢ and evaluate.
12+4-t=12+4-5

=3.5
=15

95. 8.43x-2.5(3.2-0.7x) = ~3.455x +9.04

91.

92.

93.

94.

We can clear decimals by multiplying both sides by 1000.

1000[ 8.43-2.5(3.2 — 0.7x) ] =1000[ -3.455x +9.04]
8430x - 2500(3.2 - 0.7x) =~ 3455x+9040
8430x — 8000 + 1750x = — 3455x + 9040
10,180x — 8000 = —3455x + 9040
10,180x —8000 + 3455x =—3455x + 9040 + 3455x
13,635x —8000 = 9040
13,635x —8000 + 8000 =9040 + 8000
13,635x = 17,040
13,635x 17,040
13,635 13,635
1136
=900
The solution is , 43% , or 1.2497 .

Tx—2x
We substitute —3 for x and evaluate.
Tx—2x=7(-3)-2(-3)

=-21+6

=-15

1(8-3t)
We substitute -2 for ¢ and evaluate.
t(8-31)=-2[8-3(-2)]

= —2(8 + 6)

=-2(14)

=-28

Thinking and Writing Exercise. Multiply by
100 to clear decimals. Next multiply by 12 to
clear fractions. (These steps could be
reversed.) Then proceed as usual. The
procedure could be streamlined by
multiplying by 1200 to clear decimals and
fractions in one step.

Thinking and Writing Exercise. Joseph
should first use the addition principle to
eliminate the 4 on the left side of the
equation. Then he could use the
multiplication principle to eliminate the 3.

Distributive Law

Simplifying

Adding 3455x to both sides
Simplifying

Adding 8000 to both sides
Simplifying

Dividing both sides by 13,635

Simplifing

Copyright ©2012 Pearson Education. Inc.



78

Chapter 2: Elementary and Intermediate Algebra: Graphs and Models

96.

97.

98.

99.

0.008+9.62x —42.8 =0.944x +

0.0083 - x

We can clear decimals by multiplying both sides by 10,000.
10,000[0.008 +9.62x — 42.8] =10,000[0.944x +0.0083 — x|

80+96,200x — 428,000 =

9440x +83 -10,000x

96,200x —427,920 = -560x + 83 Simplifying
96,200x — 427,920+ 560x = =560x + 83+ 560x Adding 560x to both sides
96,760x —427,920 =83 Simplifying
96,760x —427,920+ 427,920 = 83+ 427,920 Adding 427,920 to both sides
96,760x = 428,003 Simplitying
96,760x 428,003 Dividing both sides by 96,760
96,760 96,760
x = 4.423346424 Simplifing

The solution is t2=%>  or approximately 4.423346424.

96,760

-2[3(x-2)+4]=4(5-x)-2x

—2[3x—6+4] =20—-4x-2x
—6x+12-8=20—-4x—-2x
—6x+4=20-6x
—6x+4+6x=20-6x+06x
4=20

Distributive Law
Distributive Law
Simplifying

Add 6x to both sides
Simplifying

This is a false statement. The equation is a contradiction and has no solution.

0=y~(~14)~(-3y)
0=y+14+3y
0=4y+14

—-14 =4y
7 —

-=Y

The solution is —7 .

100.
x(x—4) =3x(x-+—1)—2()c2 +x—5)
x> —4x=3x"+3x-2x"-2x+10
0=—x"+4x+3x" +3x—2x> = 2x+10
0=5x+10
-10=5x

2=x
The solution is —2.

2x(x+5)=3(x" +2x-1)=9—-5x—x’

2x* +10x—3x* —6x+3=9—-5x—x*

101. 9—3x=2(5—2x)—(1—5x)
9-3x=10—-4x—-1+5x

XX +4x+3=9-5x—-x7

9x=6
2
3

X =

The solution is .

0=-9+3x+10—-4x—-1+5x
0=4x
0=x

The solution is 0.
102. [7-2(8+(-2))]x=0
[7-2(-4)]x=0
(7 + 8)x =0

15x=0
The solution is 0.
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103, X 5x+2 3x-4 107. 3|3 -2=10
14 49 7 3|x| =12
98[1_5x+2)=98[3x_4] |x|:4

14 49 7

10x—4=14(3x—-4 e
Tx—10x—-4=14(3x-4) The solution is —4 and 4.

Tx—10x—4=42x-56

—3x—-4=42x-56 Exercise Set 2.3
—4+56=42x+3x
1. We substitute 21,345 for n and calculate f.
52 =45x
f—i— 21,345 — 1423
2_. 15 15
45 The number of students is 1423.

The solution is 2.
2. We substitute 10 for ¢ and calculate M.

log, SX+3 .25 _5+2x LI R
4 12 3
5¢+3 25 542x The storm is 2 miles away.
ESEIEIINEIET
2 3 3. We substitute 30 for 7 and 115 for V and
15x+9+25=20+8x calculate P.
15x+34=20+8x P=1-V=30-115=3450
15x—8x = 20— 34 The power consumed is 3450 watts.
Tx=-14 4. We substitute 344 for r and 24 for f.
x=-2 _r 344 43
The solution is —2. w= T4 3
fe 43 ~
105. 2{9_3[_2x_4]} —12x4 42 The wavelength is % m/cycle, or 14.3
m/cycle.
2{9+6x+12} =12x+42
2{21+6x} =12x+42 5. We substitute 0.025 for / and 0.044 for U and
solve for f.

42+12x=12x+42 f=85+14(1-U)

42 =42 _ _
Since this equation is true for all real =85+1.4(0.025-0.044)
numbers, this equation is an identity. =8.5+1.4(=0.019)

=8.5-0.0266
106. —9r+2=2-9r—5(8+4(1+3")) =8.4734
The federal funds rate should be 8.4734.

—9t+2:2—9t—5(8+4(1+81)) e federal funds rate should be
—0f+2=2-9;— 5(8 +4. (82)) 6. We substitute 84 for ¢ and 8 for w and solve

for D.
—9r+2=2-9r-5(2(82)) o

c 84
91 4+2=2-91-820 D=_=72=105
—9t+2=-9r-818 The calorie density is 10.5 cal/oz.
2=-818

This is a false statement. The equation is a
contradiction and has no solution.
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10.

11.

12.

13.

14.

We substitute 1 for ¢ and solve for n. 15.

n=0.5¢" +3.45t" = 96.65¢* +347.7t
=0.5(1)" +3.45(1)" —96.65(1)° +347.7(1)
=0.5+3.45-96.65+347.7

=255
After 1 hour, 255 mg of ibuprofen remains in
the bloodstream.

We substitute 7 for n and solve for N.
N=n>-n

=7 -7

=49-7 16.

=42
The number of games played is 42.

Dividing both sides by &

=T ¥

SIEE S-S
I
S

Dividing both sides by b

1 Prt 18.

—_—=— Dividing both sides by r¢

H=65-m
H+m=65 Adding m to both sides
m=65—H Subtracting H from both sides

d=h-64

d+64=h Adding 64 to both sides

bh 17.

Dividing both sides by Pr 19.

P=2]+2w

P-2w=2[+2w-2w

P-2w=2]
P—2w_£
2 2

P=2]+2w
P-20=2l+2w-2I

Subtracting 2w
from both sides

Dividing both
sides by 2

Subtracting 2/
from both sides

P-20=2w
P-2 2w Dividing both
2 2 sides by 2

P-2
— =w, or
P
P

A=’

A 2
2.2 Divide both sides by >
r r

A
2T

A=’

A 2
a_m Divide both sides by 7
T T
A_o

T
A=1bh
2A=bh Multiplying both sides by 2
%A - % Dividing both sides by b
24 _

b
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20.

21.

22.

23.

24.

25.

A=1bh
2A=Dbh Multiplying both sides by 2
24 = bh Dividing both sides by &
h h
24_,
h
E = mc’
2
£ _me Divide both sides by ¢?
C C
£,
C2
E=mc’
E 2
e Divide both sides by m
m m
E_.
m
c+d
0=
_ Multipling both sides
20=c+d by 2
20-c=c+d-c Subtracting ¢ from both
sides
20-c=d
44 +b+c
3
3A=a+b+c Multiplying both
sides by 3
3A-a-c= Subtracting a and ¢

a+b+c—a-c from both sides
3A—a—c=b

p—q+r=2

Adding g to both
p—q+r+q=2+q

sides

Subtracting 2 from

prr=2=2+q9-2  { ih sides

q=p+r-2

26.

217.

28.

29.

30.

31.

81
_r-4q
=
Multiplying both
2p=r-q
sides by 2
o Subtracting 2 p
q=r=2p and adding ¢
’
w=—
f
Multiplying both
wf = .
sides by f
A
M=—
s
A S .
M -s=—-s  Multiplying both sides by s
s
Ms=A
v
550

550H =TV Multiplying both sides by 550

% =T Dividing both sides by V

P-S=% € Multiplying both sides by <
a a

P
Pe_,
a
F= gc +32
5
_ 9 Subtracting 32
F=32= EC T32=32 from both sides
F-32= gC
5
é(F -32)= 2(2 C) Multiplying both
9 9\5 3
sides by —
9
é(F -32)=C
9
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37. 4x-3y=6
32. M= En+29 S
7 —4x+4x-3y=-4x+6 Subtracting 4x
M —29 = 3 n+29—29 Subtracting 29 from from both sides
both sides 3 dx+6
=y = Dividing both sides by -3
M-29=—n -3 -3
y= ix -2
%-(M -29)= %(%n} Multiplying both 3
) 7
sides by = 38, Sx—4y=8
7 —5x+5x—4y=-5x+8 Subtracting 5x
E(M - 29) =n from both sides
-4y —5x+8 . .
33, 2x—y=1 Rl Dividing both sides by —4
2x—y+y=1+y Addingy to both sides y—ix—2
2x-1=1-1+y Subtracting 1 4
from both sides
2x—1=y 39. 9x+8y=4
—-9x+9x+8y=-9x+4 Subtracting 9x
34. 3x-y=7 from both sides
3x—y+y=7+y Addingy to both sides 8y —9x+4
—=——— Dividing both sides b
3x—7=7-7+y Subtracting 7 8 8 ividing both sides by 8
from both sides 9 1
3x-T=y Y=T3y
35. 2x+5y=10 40. x+10y=2
—2x+2x+5y=-2x+10 Subtracting 2x —x+x+10y =—-x+2 Subtracting x
from both sides from both sides
5y _ —2x+10 Dividing both 10y —x+2 . .. .
S = 5 sides by 5 0 = T Dividing both sides by 10
2 1 1
y=——x+2 = x4+
5 TR
36. 3x+2y=12 41. 3x-5y=8

—3x+4+3x+2y=-3x+12 Subtracting 3x

from both sides

2y _Z3¥H12 0 hiliding both sides by 2
2 2
3
=——+6
YT

—3x+3x—-5y=-3x+8 Subtracting 3x
from both sides

isy 3 x5+ 8 Dividing both sidesby -5
_3..8
YT57s
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42.

43.

44.

45.

46.

Tx—-6y=17 47.

=7x+7x—6y=-7x+7 Subtracting 7x
from both sides

=69 _ZTXHT pyividing both
—6 -6 sides by —6
A,
766
A=at+bt
A= (a + b)t Factoring
A +b)t
_(ath) Dividing both sides
a+b a+b 48.
bya+b
A
=t
a+b
S =rx+sx
S = (r+ s)x Factoring
S (r+s)x :
= Dividing both sides
r+s r+s byr+s
S
=X
r+s
A=Lah+1bh
Multiplying both 49
—n(L L
2A= 2(2ah+ 7bh) sides by 2
2A=ah+bh
2A=(a+b)h Factoring
2A _(a+b)h  Dividing both
a+b  a+b sidesby a+b
2A
a+b
A= P+ Prt
A= P(l + rt) Factoring
A P(1+71) Dividing both 50.
147t 147t sidesbyl+rt
A _,
1+t

z=13+2(x+y)

z=13+2x+2y Distributive law

z—13=2x+2y Subtracting both sides
by 13

z—13-2y=2x Subtracting both sides
by 2y

271372y _ 2% bividing both sides by 2

2 2
z—13
2 T

A= 115+%(p+s)
1 1 C
A=1 15+5p +Es Distributive law

A-115= %p +%s Subtracting both sides

by 115
A-115 —%p = %s Subtracting both sides
by 3p
2(A-115)-p=s Multiplying both sides
by 2

1
t=27-—(w-1
4( )

t=27- i w+ il Distributive law

1

t=27T=——w+ ll Subtracting both sides

by 27
t—27+lw=ll Adding —lw
4 4 4

to both sides

4@ -2T)+w=I1 Multiplying both sides
by 4

m=19-5(x—n)
m=19-5x+5n Distributive law
m—19=-5x+5n Subtracting both sides

by 19
m—19+5x=5n  Adding 5x to both sides
n ; 19 x=n  Dividing both sides

by 5
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51 400w -L) 55. —2+5-(-4)-17
SR N =3-(-4)-17
ey 400(W-L)  Subtract r from =7-117
r=r N " both sides =-10
400(W - L)
R et Sl 4
1 2
N 56. —98+—=-98-2=-196
400(W - L) Multiplying 2 1
N(R-r)=N|————| bothsides by
N N 57. 4.2(-11.75)(0) = —49.35(0) =0
NR—Nr=400(W - L)
istributi o (22) = (2)(=2)(-2)(-2)(-2) = -32
NR-Nr=doow g0 Distibuive 58. (-2)° = (-D(-2(-2)(-2)(-2) =3
aw
59. 20+(-4)-2-3=-5-2-3
Subtracting
NR — Nr—400W = =-10-3
400W from
400W —400L—400W /0 des - 13
NR — Nr—400W = -400L
NR-Nr—400W _—-400L . 60. 5[8—(2-7)|=>5[8—(-5)|
= Dividing both
—400 —400  sidesby — 400 =5[8+5]
N(R-7) =5[13]
——+W=1L, or
—-400 =513
N(R- —
W - M =L, or =65
400
400W = NR + Nr 61. Thinking and Writing Exercise. Answers may
a0 =L vary. A decorator wants to have a carpet cut
for a bedroom. The perimeter of the room is
54 ft and its length is 15 ft. How wide should
52. S= 3604 the carpet be?
7r’
5 ,\( 3604 Multiplying both 62. Thinking and Writing Exercise. The
(ﬂ'r )S=(7zr ) > des b 5
zr sides by 7zr expression on the left, still has a
2¢ _
7§ = 3604 term containing 4. Dee should have factored
nr’s _ 3604 Dividing both out the 4 to begin with. That is
7S 7S sides by 77§ 2A =ah+bh
2 - 3604 24=(a+b)h.
7§ Finally, Dee should divide both sides by
atb:
53. Thinking and Writing Exercise. Given the
formula for converting Celsius temperature C 24 = (a * b) h
to Fahrenheit F, solve for C. This yields a a+b a+b
formula for converting Fahrenheit 2A A
temperature to Celsius temperature. a+b
54. Thinking and Writing Exercise. Answers may

vary. When you are given a time ¢ and
interest rate r and want to find how much
principal P you need to invest (or deposit) to
obtain a given dollar amount of interest /.
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63. We substitute 80 for w, 190 for A, and 2852 for K and solve for a.

64.

65.

66.

K =21.235w+7.75h-10.54a +102.3
2852 =21.235(80) +7.75(190) -10.54a +102.3
2852 =1698.8+1472.5-10.54a +102.3
2852 =3273.6-10.54a
2852-3273.6 =3273.6-10.54a - 3273.6
—421.6 =-10.54a

40=a
Janos is 40 years old.

To find the number of 100 meter rises in &
meters we divide: L Then
100

r=r-t
100

Note that 12 km = 12 km.1000 ™
1 km

=12,000

m. Thus, we have T = I—L °C, where
100

0<h<12,000.
We substitute 54 for A and solve for s.
A= 65’
54 = 6s°
s4_os

6 6 68.

9=y’
So, s =-3 and s = 3. Since length cannot be
negative, we disregard 3.
The volume of a cube is given by V = s’ , so
we substitute 3 for s and solve for V.

V=s
=3
=27
The volume of the cube is 27 in®.

69.

Rewriting

d
a-c=a [W—) Multiplying both sides by a
a

ac =wd
ac wd o .
—=— Dividing both sides by ¢
c c
a=2.d
c

67.

Y,.io,
zZ t
t
2xlo Rewriting
z z
yt
ERS
2 Yt 2 Multiplying both sides
2 ey A SN
Z yz
yt=7z"
v _z
—=— Dividing both sides by ¢
t t
2
=X
Y t
ac=bc+d
_ _ Subtract be from
ac—bc=bc+d—bc both sides
(a - b) c=d Factoring
(a=b)e _ d Dividing both sides
a->b a->b bya-b
d
C =
a-b
gt=r(s+1)
qt=rs+rt

gt—rt=rs+rt—rt Subtracting rt from

both sides
(q - r)t =rs
(g=r)t_ _rs Dividing both sides
q-r q-—r byg-r
rs
=
q—r
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70. 3a=c—a(b+d) 2. 2-x=-1
3a=c—ab—ad Distributive law 2-2-x=-1-2
3a+ab+ad = Adding ab and —x=-3

c—ab—ad +ab+ad ad toboth sides =1-(=x)=-1-(-3)
(3+b+d)a=c Factoring x=3
3+b+d g=—C Dividing both 3. 3=5
3+b+d  3+b+d sidesby 3+b+d 3 s
S 373
a=
3+b+d
=2

71. We subtract the minimum output for a well- 3
insulated house with a square feet from the
minimum output for a poorly-insulated house 4. -3x=12
with a square feet. Let S represent the (_;) R (_;)12
number of Btu’s saved. o2 3

S =50a —30a = 20a x=-8

72. To solve, divide the coefficients for weight 5 Y _ 6
and height by the conversion factors for ' 8
pounds and inches: 8 8

Y
K =21.235w+7.75h-10.54a +102.3 [Tj §= (Tj 6
= 21'235w+ 775 h—10.54a+102.3 y=48
2.2046 0.3937
Mid-Chapter Review 0.06x = 0.03
0.06 0.06
Guided Solutions t= % or0.5
1. 2x+3-3=10-3
2y =7 7. 3x-T7x=20
Lox=1.7 —4x=20
; —4x 20
xX=3 - =
-4 4
1 1 x=-5
2. 6'5()6—3):6'5()6—4)
3x=3)=2(x-4) 8. Ix-T7=17
3x-9=2x-8 Ix=T+7=17+7
3x-9+9=2x-84+9 Ox =24
3x—2x=2x+1-2x 9x 24
x=1 9 9
8
Mixed Review X = 3

1. x—2=-1
xX=2+4+2=-1+2
x=1
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9. 4(t-3)-t=6

4t-12-t=6

3-12=6
3t—12+12=6+12

3r=18

3t 13

3 3

t=6

10. 3(y+5)=8y
3y+15=8y
3y+15-3y=8y—-3y
15=5y
15 Sy
5 5
3=y

11. 8—-(Bn-5)=5-n
8n—-3n+5=5-n
Sn+5=5-n
Sn+5+n=5-n+n

6n+5=>5
6n+5-5=5-5

6n=0

n=0

12. By-5=%
10 y—3) =10-(2)

9y—-T7=42
9y-T+7=42+7

9y =49

e}
Y=

13. 2(t-5)-3R2t-7)=12-5Gt+1)
2t—-10-61+21=12-15t-5
—4t+11=—-15t+7
—4t+11+15¢t =-15t+7+15¢
1e+11=7
1 +11-11=7-11
11t =-4

= _4
T

14. 2(x=2)-1=-3(x-3)
6(2(x-2)-1)=6(-1(x-3))
4(x-2)-6=-3(x-3)
4x-8-6=-3x+9
4x-14=-3x+9
4x—-14+3x=-3x+9+3x
Tx—14=9
7x-14+14=9+14
Tx=23
23

x=7

15.

16. V =lwh

17. Ax+By=C
Ax+By—-Ax=C-Ax
By =C-Ax
By C-Ax
B B
_C-Ax
B

18. at+ap=m
ait+p)=m
a(t+p)  m
(t+p) (@+p)

m
a=
(t+p)
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19 F 13. 2% =2x0.01 Replacing % by x0.01
. m=—
a =0.02
_F
ma=sd 14. 7% =17x0.01 Replacing % by x0.01
ma=F =0.07
ma F
mom 15. 3.5% =3.5x0.01 Replacing % by x0.01
F =0.035
a=—
" 16. 41.6% = 41.6x0.01Replacing % by x0.01
— =0.416
20. v= d, ~d,
t
d. —d 17. 40% =40x%x0.01  Replacing % by x0.01
v-r= 2t ~et =0.40
vt=d, —d, .
18. 20% =20x0.01  Replacing % by x0.01
vt—d,=d,—d, —d, 020
vt—d, =—d,
~1(vi—d,)=-1-(-d,) 19.  62.58%
d,-vt=d, =62.58x0.01 Replacing % by x0.01
=0.6258
Exercise Set 2.4
20. 39.81%
1. d =39.81x0.01 Replacing % by x0.01
=0.3981
2. ¢
3 21.  0.7%
. e
=0.7x0.01 Replacing % by x0.01
4. b =0.007
5. ¢ 22. 0.3%
6. d =0.3x0.01 Replacing % by x0.01
' =0.003
7. f
23. 125%
8. a =125%x0.01 Replacing % by x0.01
=1.25
9. b
10, e 24. 150%
=150%x0.01 Replacing % by x0.01
11. 67% =67x0.01 Replacing % by x0.01 =15
=0.67
25. 0.13
12. 55% =55x0.01 Replacing % by x0.01 First move the decimal point two 0.13.
=0.55 places to the right; then write a %
symbol: 13%
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

0.35

First move the decimal point two
places to the right; then write a %
symbol:

0.014

First move the decimal point two
places to the right; then write a %
symbol:

0.029

First move the decimal point two
places to the right; then write a %
symbol:

0.326

First move the decimal point two
places to the right; then write a %
symbol:

0.247

First move the decimal point two
places to the right; then write a %
symbol:

0.9

First move the decimal point two
places to the right; then write a %
symbol:

0.1

First move the decimal point two
places to the right; then write a %
symbol:

0.0049

First move the decimal point two
places to the right; then write a %
symbol:

0.0008

First move the decimal point two
places to the right; then write a %
symbol:

1.08

First move the decimal point two
places to the right; then write a %
symbol:

1.05

First move the decimal point two
places to the right; then write a %
symbol:

0.029.

2.9%

0.326.

32.6%

0.247.

24.7%

0.90.

90%
0.1

10%

0.00.49
L1

0.49%

0.00.08

0.08%

1.08.

108%

1.05.

105%

37.

38.

39.

40.

41.

42.

43.

23
First move the decimal point two 2.30.
places to the right; then write a %
symbol: 230%
2.9
First move the decimal point two 2.90.
places to the right; then write a %
symbol: 290%
4 [Note: 4 = 0.8)
5 5
First move the decimal point two 0.80.
places to the right; then write a %
symbol: 80%
3 [Note: 3 = 0.75)
4 4
First move the decimal point two 0.75.
places to the right; then write a % L !
symbol: 75%
8 [Note: 8 = 0.32j
25 25
First move the decimal point two 0.32.
places to the right; then write a % Lt
symbol: 32%
3 [Note: 3 = 0.375)
8 8
First move the decimal point two 0.375.
places to the right; then write a %
symbol: 37.5%
Translate.
What percent of 68 is 177
_

\A VAN

y - 68 =17

We solve the equation and then convert to
percent notation.

y-68=17

17

Y768
y=025=25%

The answer is 25%.
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44. Translate. ) - 2 140
What percent of 150 is 397 The answer is 46.6, or 465 ,0r —.
|

;L ‘L léLO =‘L3$ 48. Translate.
54 is 24% of what ber ?
We solve the equation and then convert to 18 2770 of WA umbet
percent notation. Ll d 1
y-150=39 54=24% - y
39 We convert to percent notation, then solve the
Y= 150 equation.
y=0.26 = 26% 54=0.24y (24% = 0.24)
The answer is 26%. 4 _ y
0.24

45. Translate. 225=y

What percent of 125 is 30? The answer is 225.
;L “L 12% i 3% 49. Translate.
i ?
We solve the equation and then convert to 0.3 is 12% of M}M )
percent notation. Ll d d
y-125=30 03=12% - y
_ 30 We convert to percent notation, then solve the

Y= 125 equation.

y=0.24=24% 03=0.12y (12%=0.12)
The answer is 24%. 03

46. Translate. 0.12 Y

What percent of 300 is 577 25=y
l Ll Ll The answer is 2.5.
y - 300 =57
. 50. Translate.
We solve the equation and then convert to . 0
percent notation. 7 is 175% of what number ?
y-300 =57 lid 0 \
_ 5T 7 =175% - y

y= % We convert to percent notation, then solve the

y=0.19=19% equation.
The answer is 19%. 7=175y (175%=1.75)

7
47. Translate. 175~
14 is 30% of what number ? 4=
%/—/ y
e 4 d The answer is 4.
14=30% - y
We convert to percent notation, then solve the
equation.
14=0.3y (30% = 0.3)
14 _
03 °
466=y
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51.

52.

53.

54.

55.

Translate.
What number is 35% of 240?
-

2 VAN
y =35% - 240

We convert to percent notation, then solve the
equation.

y=0.35-240 (35% = 0.35)
y=284
The answer is 84.

Multiplying

Translate.
What number is 1% of 1,000,000?
-

\ il
y =1% - 1,000,000

We convert to percent notation, then solve the
equation.
y=0.01-1,000,000 (l% = 0.0l)

y =10,000 Multiplying
The answer is 10,000.
Translate.
What percent of 60 is 75?7
| S —
) VRN
y -60=75

We solve the equation and then convert to
percent notation.
y-60="75
75
60
y=125=125%
The answer is 125%.

y

Any number of 100% of itself, so 70 is 100%
of 70. We could also do this exercise as
follows:

Solve and convert to percent notation:
y-70="70

y=1=100%

Translate.
What is 2% of 40?
il Ll
y =2% - 40
We convert to percent notation, then solve the
equation.
y=0.02-40 (2% = 0.02)

y=0.8 Multiplying

56.

57.

58.

59.

The answer is 0.8.

Translate.
What is 40% of 2?

VN
y =40% - 2

We convert to percent notation, then solve the
equation.

y=04-2 (40%=0.4)
y=0.8
The answer is 0.8.

Multiplying

Observe that 25 is half of 50. Thus, the
answer is 0.5, or 50%. We could also do this
exercise by translating to an equation.
Translate.

25 is what percent of 507

Ll 2 L
25= y - 50

We solve the equation and then convert to
percent notation.

25= y.50
2 _
50 7

0.5=y, or50% =y
The answer is 50%.

Translate.
8 is 2% of what number ?
[ ——
il \
8=2% - y
We convert to percent notation, then solve the
equation.

8=0.02y (2% = 0.02)
8 _
0.02
400=y
The answer is 400.

y

Translate.

What percent of 69 is 237
|

2 VSN
p . 69=123

9p 23
69 69

p 033
The answer is 33.3%, or 331 %.
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60. Translate. 67. Let x = the number of at-bats. Then we have:
What percent of 40 is 9? 35.5% of x is 213.
— L lll
) Vil 0.355 - x=213
p +40=9 Bt
40p 9 0.355
40 40 x =600
p 0225 Ichiro Suzuki had 600 at-bats.
The answer is 22.5%.
68. Let x = the number of attempted passes.
61. Letv = the cost of surgical vet visits. Then Then we have:
we have: 66.8% of x is 371.
v is 32% of $1425 Ll
N N 0.668 - x =371
v=0.32 - $1425 371
v =_$456 X = 0.668
The cost of surgical vet visits is $456. :
x =555
62. Let f=the cost of food. Then we have: Peyton Manning attempted about 555 passes.
f lj li% (lf $1125 69. a) Letx = the percent of the cost of the meal
f=0.15 $1425 representing Shane’s tip. Then we have:
f =%$213.5 i :L$2\LS ii $j.
The cost of food is $213.75. 25— $4
63. Let ¢ = the cost of treats. Then we have: = 4
t is 5% of $1425 25
R x=0.16, or 16%
; z 07(1525' $1425 The tip was 16% of the cost of the meal.
The cost of treats is $71.25. b) The total cost of the meal, including the
tip was $25 + $4, or $29.
64. Let ¢ = the cost of toys. Then we have:
t is 3% of $1425 70. a) Letx = the percent of the cost of the meal
2 _‘L 0 ‘(% 3 1 $1i’2 5 representing Selena’s tip. Then we have:
by f$5f ij$li.76.
The cost of toys is $42.75. x-$58 = $12.76
65. Let ¢ = the number of credit hours x= %

66.

Clayton completed. Then we have:
¢ is 60% of 1257

il 1L
c =06 - 125
c =175

Clayton has completed 75 credit hours.

Let ¢ = the number of credit hours Lydia
needs to complete. Then we have:
¢ is 20% of 1257

il 1L
c=02 - 125
c=25

Lydia still needs to complete 25 credit hours.

x=0.22, or 22%
The tip was 22% of the cost of the meal.

b) The total cost of the meal, including the
tip was $58 + $12.76, or $70.76.
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71.

72.

73.

74.

75.

Let x = the percent of crude oil imports from
Canada and Mexixo. Then we have:
x-8.9is3.1.

R

x-89=3.1

3.1

8.9

x=0.34831461

The percent of crude oil imports from Canada
and Mexixo was about 34.8%. The percent

that came from the rest of the world was
about 100 — 34.8 = 65.2%.

X =

Let x = the percent of the votes that Barack
Obama received. Then we have:

x-131.3 million is 69.5 million.

\A \ L

x- 1313 = 69.5
69.5

xX=—
131.3

x =0.529322

Obama received about 52.9% of the votes.
About 100 — 52.9 = 47.1% of the votes were
cast for other candidates.

Let I = the amount of interest Irena will pay.
Then we have:

I is 6% of $3500?

R R
1 =006 - $3500
1 =$210

Irena will pay $210 in interest.

Let I = the amount of interest Glenn will
pay. Then we have:
I is 5% of $2400?

I S R %
1 =005 - $2400
1 =$120

Glenn will pay $120 in interest.

Let x = the number of women who had babies
in good or excellent health. Then we have:
x 18 95% of 300?

R R
x =095 - 300
x =285

285 women had babies in good or excellent
health.

76.

7.

78.

79.

Let x = the number of women who had babies
in good or excellent health. Then we have:
x is 8% of 3007

Ll 4 4
x =0.08 - 300
x =24

24 women had babies in good or excellent
health.

Let x = the amount of income Sara would
need to earn on her own to be comparable to
her hourly rate at Village Copy. Then we
have:

x is 120% of $16?

N
x =12 - $16
x =19.2

Sara would need to earn $19.20/ hr if she
worked on her own.

Let x = the amount of income Adam would
need to earn on his own to be comparable to
his hourly rate at Round Edge stairbuilders.
Then we have:

x is 120% of $18?

)
x = 1.2 - $18
x =21.6

Adam would need to earn $21.60/ hr if he
worked on his own.

Let x = the percentage by which the number
of minutes users spent on Facebook
increased. Since the number of minutes grew
from 1.7 million to 13.9 million, the increase
was 12.2 million minutes. Then we have:
x-1.7 is 12.2.

Ll
x-1.7=122

1.7
x =7.17647059, or 718%

The percentage by which the number of
minutes users spent on Facebook increased is
about 718%.
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80.

81.

82.

83.

Let x = the percentage by which the number
of minutes users spent on Myspace.com
decreased. Since the number of minutes fell
from 7.3 million to 5.0 million, the decrease
was 2.3 million minutes. Then we have:
x-7.3 is 2.3.

VNN

x-73=23

SRSV
w |

X =

ol

X = 0.331506849, or 32%

The percentage by which the number of
minutes users spent on Myspace.com
decreased is about 32%.

Let ¢ = the cost of the merchandise. Then we
have:
Cost plus tax is $37.80.

R AN
¢+ 0.05c=$37.80
1.05¢ = $37.80

_ $37.80

©1.05
c=$36

The cost of the merchandise is $36.

Let ¢ = the cost of only the building materials.

Then we have:
Cost plus tax is $987.

N T I
¢+ 0.05c=$987
1.05¢ = $987

$987
c=——

1.05
¢ =$940

The cost of the building materials was $940.

Let ¢ = the cost of only the software. Then
we have:
Cost plus tax is $157.41.

Lol Ll
¢+ 0.06c=3$157.41

1.06¢ = $157.41

. _ 815741
1.06
¢ =$148.50

The cost of the software alone would have
been $148.50.

84.

85.

86.

87.

Let ¢ = the cost of the sump pump. Then we
have:
Cost plus tax is $145.90.

N
c + 0.05¢ =$145.90

1.05¢ = $145.90
_ $145.90
©1.05

c =$138.952381

The cost of only the sump pump would have
been $138.95.

Let p = the number of pounds of body weight
in fat. Then we have:

16.5% of 191 pounds is weight of fat.
\ \A ! \A \!

0.165 - 191 = p
0.165-191= p
31.515=p

The part, in pounds, of the author’s body
weight in fat is about 31.5 pounds.

Let x = the area of Arizona. Then we have:
Area of Arizona is 19% of area of Alaska.

\2 VAN \2

X = 0.19 - 586,400
x=0.19-586,400
x=111416
The area of Arizona is 111,416 mi”.

Let x = the number of a sale or a response
from a customer. Then we have:

Number of sales . .
is 2.15% of 114 billion.
or response

| —
\ IR
X = 0.0215 - 114

x=0.0215-114

x=2451

The number of pieces of mail that led to a
sale or a response from a customer was about
2.45 billion pieces of mail.
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88.

89.

90.

91.

92.

Let p = the percentage of people who kiss a
person with a cold who actually come down
with a cold. Then we have:

» 800 is 56.
RN
» -800 =56
800p = 56

_ 56
P =500
p=0.07, or 7%

7% of those who kiss a person with a cold
will get a cold.

Let ¢ = the number of calories in a 1-0z
serving of Lay’s® Classic potato chips. Then
we have:

Baked Lay's is 20% less calories
calories than Lay's Classic
\ \A \

120 = ¢—0.20c
120 =¢-0.20c
120 = 0.80c
150=c

The number of calories in a serving of Lay’s
Classic Potato Chips is 150 calories.

Let ¢ = the number of calories of fat in of
Baked Lay’s® Original Potato Crisps. Then
we have:

Baked Lay's . 837% less fat
calories of fat " than Lay's Classic.
\ \) )
15 = c—0.833¢
15=¢-0.833¢
15=0.167¢

89.82035928 = ¢
The number of calories of fat in Lay’s Classic
Potato Chips is about 90 calories.

Thinking and Writing Exercise. The book is
marked up $30. Since Campus Bookbuyers
paid $30 for the book, this is a 100% markup.

Thinking and Writing Exercise. $12 is
13%% of $90. He would be considered to be

stingy, since the standard tip rate is 15%.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Let [ represent the length and w represent the
width; 27+ 2w.

5% = 0.05, s0 5% of $180 is 0.05-180.
(Note: replace “of ” with multiplication).

Let p represent the number of points Tino
scored. 5 fewer means subtract 5 from p, or

p-35.

Product means multiplication, so 15+1.5-x,
or 15+1.5x.

The product of 10 and half of a, or %a ,
10-(a).

Let n represent the number. So 10 more than
three times a number is 10+ 3n, or 3n+10.

Let [ represent the length and w represent the
width; w=1[1-2.

Let x represent the first number and y
represent the second number; x =4y .

a) Together Monday and Friday make up %

or 40% of the work week. So citing the
survey indicates that Monday and Friday do
not appear to involve excessive sick leave.
b) Memorial Day is the last Monday of May
and Labor Day is the first Monday in
September. This means there are 3 months

and a few days between these two dates, and

2 =1 which is about 25% of the entire year.

So, if 26% of home burglaries occur between
Memorial Day and Labor Day that is not
more than would be expected.

Thinking and Writing Exercise. No; Erin paid
75% of the original price and was offered
credit for 125% of this amount, not to be used
on sale items. Now 125% of 75% is 93.75%,
so Erin would have a credit of 93.75% of the
original price. Since this credit can be
applied only to non-sale items, she has less
purchasing power than if the amount she paid
were refunded and she could spend it on sale
items.
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103.

104.

105.

106.

Let p = the population of Bardville. Then we
have:

1332 is 15% of 48% of the population.
| Sy ——)

R \!
1332= 0.15 - 048 - p
1332
0.15(0.48)
18,500 = p
The population of Bardville is 18,500.

=p

Let & = Jaraan’s final adult height. Jaaran’s
height of 6 ft 4 in is equivalent to 76 in (6 ft
X 12 in/ft + 4 in). Then we have:
76in is 96.1% of adult height.

adult height
R \’
76 = 0961 - h

76 = 0.961h

76

0.961

79.0842872 =h
Jaraan’s adult height would be about 6 ft 7in.

Let 4 = Dana’s final adult height. Dana’s
height of 4 ft 8 in is equivalent to 56 in (4 ft
X 12 in/ft + 8 in). Then we have:

56in is 84.4% of adult height.

——

adult height
VR R \!
56 = 0.844 - h

56 = 0.844h

56

0.844

66.3507109 = h
Dana’s adult height would be about 5 ft 6 in.

The area of the photo is 8 in. X 6 in., or 48
in.” . The mat is intended for a photo having
an area of 5 in. X 7 in., or 35 in.? . Thus the
mat window is 35 in.”. The area of the photo
covered by the mat would then be:

Area of photo — Mat Window = 48 in.* — 35
in.>, or 13 in.>. The percentage of the photo
covered by the mat is:

)
B3 in _ 270833333, or about 27%.
48 in.

107.

108.

109.

Between 2005 and 2007, the high school
dropout rate in the US decreased from 94 to
87 per thousand, or by 94 — 87 =7. Letp =
the percent by which the dropout rate
decreased. Then we have:

7 is what percent of 947

NAE
L \2 U
7 = P - 94
7_
Q—P

0.07446809 = p

The dropout rate between 2005 and 2007
decreased by about 7.4%, which is about
7.4+ 2years, or 3.7% per year. Assuming
the dropout rate continues to decrease at the
same rate, in 2008 it will be 87 — (0.037 x 87)
= 83.8, or 84 per thousand, and in in 2009 it
will be 83.8 — (0.037 x 83.8) = 80.7, or 81
per thousand.

Thinking and Writing Exercise. The end
result is the same either way. If s is the
original salary, the new salary, after a 5%
raise followed by an 8% raise is 1.08(1.05s).
The new salary if raises occur the other way
around is 1.05(1.08s). By the commutative
and associative laws of multiplication we see
that these are equal. However, it would be
better to receive the 8% raise first, because
this increase yields a higher new salary the
first year than a 5% raise.

Thinking and Writing Exercise. Suppose Jose
has x dollars of taxable income. If he makes
a $50 tax-deductible contribution, then he
pays tax of 0.3(x — $50), or 0.3x — $15 and his
assets are reduced by 0.3x + $35 in all. If he
makes a $40 non-tax-deductible contribution,
he pays tax of 0.3x and his assets are reduced
by 0.3x + $40. Thus, it costs him less to
make a $50 tax-deductible contribution.
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