Chapter 1

Section 1.2 Practice Exercises

1.

10.

11.

12.

13.

{x]x is a whole number between 0 and 4}
= { ]‘7 29 3}

{x|x is a natural number greater than 80}
= {81, 82, 83, ...}

Since 0 is not a natural number the statement is
false.

Since 9 is not an element of {4, 6, 8, 10} the
statement is true.

True; every whole number is a real number.

. True; every integer is a rational number.

False; \/g is an irrational number.

Seventeen times a number is written as 17 - x or
17x.

Five more than six times a number is written as
6x +5.

. . . . 6
The quotient of six and a number is written as —
X
or 6+ x.
One-fourth subtracted from three times a number

. . 1
1S written as 3x—Z.

Eleven less than a number is written as x — 11.

Three times the difference of a number and ten is
written as 3(x — 10).

Vocabulary, Readiness & Video Check 1.2

1.

2.

Letters that represent numbers are called
variables.

Finding the value of an expression means
evaluating the expression.

A set that contains no elements is called the
empty set.

An expression is formed by numbers and
variables connected by operations such as
addition.
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10.

11.

12.

13.

14.

The natural numbers are {1, 2, 3, ...}.
The whole numbers are {0, 1, 2, 3, ...}.
The integers are {...,-3,-2,-1,0, 1,2, 3, ...}.

The number \/g is an irrational number.
5. .
The number 7 is a rational number.

A set is a collection of objects.

When the elements of a set are listed such as
{1, 3, 5}, the set is written in roster form.

When the elements of a set are described but not
listed, such as

{x|x is an odd number between 1 and 5}, the set
is written in set-builder notation.

Every real number is either a rational number or
an irrational number. There are no numbers that
are both rational and irrational.

Order is important in subtraction, so we must
read the phrase carefully to determine the order
of subtraction in our algebraic expression.

Exercise Set 1.2

2.

10.

12.

14.

16.

{x|x is a natural number greater than 6}
={7,8,9, ...}

{x|x is an odd natural number} = {1, 3, 5, ...}
{x|x is a natural number less than 1} = { } or &

{x|x is an odd whole number less than 9}
={1,3,5,7}

The integers in the set are 3, 0, \/%, and —134.
The rational numbers in the set are

3,0, \/%%, and —134.

The real numbers in the set are
3,0,7, /36, % and —134.

—6¢ {2,4,6, ...}
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18.

20.

22,

24,

26.

28.

30.

32.

34.

36.

38.

40.

42,

44.

46.

48.

50.

12€ {1,2,3,...} 52. Two and three-fourths less than a number is
. 3
1 written as x—2—.
EE {x|x is an irrational number} 4
54. Nine minus a number is written as 9 — x.
Since the set of irrational numbers is contained

in the set of real numbers, the statement is true. ) L ) ) 9
56. Nine divided by a number is written as — or

. X
Since real numbers can be whole numbers, the

statement is true. 9 +x.

. . . 58. One more than six times a number is written as
Since \/5 is an irrational number but not a 6x + 1

rational number, the statement is false.
60. Four subtracted from three times a number is

. 4 . . :
Since ar is a rational number and every written as 3x — 4.
rational number is a real number, the statement is 62. Three less than twice a number is written as
true. 2x—3.
Since 0 is a whole number, the statement is true. 64. Four minus three times a number is written as

4 —3x.

Si 7 ti 1 b he stat ti

mnee 11 1s a rational number, the statement 1s 66. The quotient of four and the sum of a number

. . 4
false. and one is written as ——.
x+1

Since there are no numbers that are both rational

and irrational, the statement is true. 68. Eight times the difference of a number and nine

. . . is written as 8(x — 9).
Since every integer is a real number, the

statement is true. 70. answers may vary

Since not all real numbers are integers, the 72. answers may vary
statement is false.

o o 74. answers may vary
Six times a number is written as 6 - x or 6x.

. . . Increase in Life Expectancy
A number minus seven is written as x — 7. .
Year (in years)
The difference of twenty-five and a number is 76. 1970 70.8 -69.7=1.1
written as 25 — x.
78. 1990 75.1-73.7=14
The quotient of a number and thirteen is written 80. 2010 787 -76.8 = 1.9

as —— orx+ 13.
13
82. answers may vary

Seventeen subtracted from a number is written as
x—17.

Section 1.3 Practice Exercises

) ) ) 1. The difference of x and 7 is 45 is written as
Fifteen and seven-tenths plus a number is written x—7=45.

as 157+ xor 151+x.
10

2. The product of 5 and x amounts to the sum of x
and 14 is written as 5x = x + 14.

Copyright © 2016 Pearson Education, Inc.
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Bl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The quotient of y and 23 is the same as 20

subtracted from y is written as % =y-20.

7 is to the right of —7 on a number line so 7 > —7.

—1 is to the left of 11 on a number line so
-1<11.

—10 is to the right of —12 on a number line so
-10>-12.

—3.25 is to the left of —=3.025 on a number line so
-3.25 < -3.025.

The true statement is 7.206 = 7.2060.

18.6 is to the right of —14.2 on a number line so
18.6 > —14.2.

. 4 5 .
The denominators are the same, so 7 < 7 since

4<5.

By dividing, we see that g =0.375 and

% =0.333.... Thus §>% since 0.375 > 0.333....

True, since —11 < 16 is true.
True, since —7 = —7 is true.
True, since —7 = —7 is true.

False, since neither —25 < —30 nor —25 = -30 is
true.

The opposite of 7 is —7.

2 2
The opposite of — is ——.
PP 13 13

5 5 5
The opposite of —— is —| —— | or —.
PP 7 ( 7) 7

The opposite of —4.7 is —(—4.7) or 4.7.

The reciprocal of 13 is %

Chapter 1: Real Numbers and Algebraic Expressions

21.

22,

23.

24,

25.

26.

27.

The reciprocal of 5 is —%.

The reciprocal of 2 is 3 since 23 =1.
32 32
By the commutative property of addition

9+4x=4x+09.

By the associative property of multiplication
5:-(6x)=(5-6)x=30x.

T4x—y)=7-4x—-T-y=28x—-"Ty
8B3+x)=8-3+8-x=24+8x

S5x(y—4)=5x-y—5x-4=5xy—-20x

Vocabulary, Readiness & Video Check 1.3

10.

11.

12.

13.
14.

AU S o L

Symbol Meaning
< is less than
> is greater than
+ is not equal to
= is equal to
> is greater than or equal to
< is less than or equal to

The opposite of nonzero number a is —a.

. .1
The reciprocal of nonzero number a is —.
a

The commutative property has to do with
“order.”

The associative property has to do with
“grouping.”

a(b + ¢) = ab + ac illustrates the distributive
property.

For every real number a, —(—a) = a.
=7 i’ <7 S? >’ 2
A zero after the last digit to the right of the

decimal point does not change the value of the
number.

Copyright © 2016 Pearson Education, Inc. 3
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15. Reciprocal is the same as multiplicative inverse, 32. True, since —8 = -8 is true.
and opposite is the same as additive inverse.

34. The opposite of 15 is —15.
16. order; grouping

36. The opposite of —7.8 is —(—7.8) or 7.8.
Exercise Set 1.3

. 9. 9
2. The difference of y and 3 amounts to 12 is 38. The opposite of 5 18 Ty
written as y — 3 = 12.
T . 14 . 14 14
4. Three more than the product of 4 and c is 7 is 40. The opposite of —— is —| —— | or —.
written as 4c + 3 =17. 3 3
6. The quotient of 8 and y is 3 more than y is 42. The opposite of 10.3 is —10.3.
written as 8 =y+3. 1
y 44. The reciprocal of 9 is Iy
8. Five added to one-fourth ¢ is the same as 4 more
. |
than g is written as 5 +%q =g+4. 46. The reciprocal of —4 is vy
10. -5 is to the left of 0, so —5 < 0. 48. The reciprocal of é 9
12. —14 is to the right of —24, so —14 > —24.
20 20 . 50. The reciprocal of 0 is undefined, since there is
14. ? =4, T =15, and 4 is to the left of 5, so 6
20 20 no number that when multiplied by % gives a
—<—.
5 4 product of 1.
12 15 12 15 23 5
16. —=3, —=3,and3=3;s50 —=—. 52. The reciprocal of —— is —— since
4 5 4 5 P 5 23
. 23 5
18. —4.7 is to the left of 3.8, so —4.7 < 3.8. —— || -——|=1.
5 23
20. The denominators are the same, so 2 > 3
) ! ’ 20 Number Opposite Reciprocal
since 9 > 3. s4. 7 9 %
3
22. By dividing, that —=0.75 and
y dividing, we see tha 1 an 56. 6 6 1

7 6

—=0.875. Thus, E < z, since 0.75 < 0.875.
8 4 8

1 1

58. i Tl 11

24. —13.07 is to the right of —13.7, so 60. 1 -1 1
-13.07 > -13.7.

62. -3 38 -1
26. False, since neither 0 < —4 nor 0 = —4 is true. 13 13 36
28. True, since —8 = —8 is true. 64. 3a+2b =2b + 3a by the commutative property

of addition.

30. True, since —14 < —1 is true.
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66.

68.

70.

72.

74.

76.

78.

80.

82.

84.

86.

88.

90.

92,

9.

96.

98.
100.
102.
104.
106.
108.

r-s=s - rby the commutative property of
multiplication.

ﬁ-i—i-ﬁ by the commutative property of
210 10 2 Y Property
multiplication.

3. (10z) = (3 - 10)z or 30z by the associative
property of multiplication.

5q + (2r +s) = (5q + 2r) + s by the associative
property of addition.

(9.2x) - y = 9.2(x - y) or 9.2xy by the associative
property of multiplication.

Ty+2)=T7-y+7-2=Ty+ 14
271-y)=2-7-2-y=14-2y
Ne+7d)=9-¢c+9-7d=9c+ 63d
y(z=2)=11y-z—11y-2=11yz - 22y
0.53a—4b)=0.5-3a—-05-4b=1.5a-2b
%(4x+9y)=%~4x+%~9y=%x+3y
5Ba+b+9c)=5-3a+5-b+5-9c
=15a+5b+45c¢

8 + 0 = 8 by the additive identity property.

4x+3)=4-x+4-3=4x+ 12 by the
distributive property.

0 + 5.4 = 5.4 by the additive identity property.

9y + (x + 3z) = (9y + x) + 3z by the associative
property of addition.

4+8y=8y+4

5Qa)(7b) = 5(21ab) = 105ab
ZEro; answers may vary

Nno; answers may vary
answers may vary

alb+c)=ab + ac

Chapter 1: Real Numbers and Algebraic Expressions

Section 1.4 Practice Exercises

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[71=7
|-20| = ~(~20) = 20
_i__[_ij_i
9 9) 9
15.9] = 5.9
—-31=-3
7+ (=10) = —(7 + 10) = —17
8+ (-12)=—4
~14+20=6
4.6+ (-1.9)=—6.5
22 1 3 1
32 6 6 2
1 12 17 2 7 5
—_—t e = T =
7 2 72 27 14 14 14
T—14=7+(-14) =7

~10-(=2)=-10+2=-8

133-(-8.9)=13.3+8.9=222

18+3-4=21-4=17

B-11+7=-3+(-1)+7=-14+7=-7
—4(-2)=38
5(_Lj:§.£_ij:_i:_l

10) 1\ 10) 10 2
~3.2(0.1) =—-0.32
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21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

8(=6) = —48
_2[_1]_3

s\ 3) 15
(~1.3)(=1.5) = 1.95

0(-10)=0
H_ s

-9

-16_,

4

25 _

-5

-3 . .

— is undefined.

0

U

-3

-lo_1

—40 4
_i_[_éj__i.(jj_ﬁ_
4\ 8 4 3) 12
_L_E__i.(lj__l
17 11l2 22
42 =4.4=16
32=-(3.3)=—-9

3} =-33.3.3)=-27

FGIEG)=

(-3)* = (-3)(-3)(-3) =27

J36 = 6, since 6 is positive and 6% = 36.

40.

41.

42,

43.

44.

ISM: Intermediate Algebra

=2, since 2 1S positive an =4,
V4 =2, since 2 is positive and 2% =4

T 1 . 1. 1Y 1
— =—, since — is positiveand | — | =—.
49 7 7 7) 49

J64 =4, since 4° =64.
3/1 =1, since 1 is positive and 14 =1.

243 =3, since 3 =243.

Vocabulary, Readiness & Video Check 1.4

1.
2.

10.

11.

12.

13.

14.

15.

b, c
a,b
b, d

a,d

% simplifies to Q while % is undefined.
The reciprocal of the nonzero number b is %

The fraction —&=_"%
b b =b

An exponent is a shorthand notation for repeated
multiplication of the same number.

In (—5)2, the 2 is the exponent and the -5 is the
base.

The opposite of squaring a number is taking the
square root of a number.

The absolute value of a number is that number’s
distance from O on a number line.

The absolute value of a number is that number’s
distance from zero on a number line. Or, more
formally, |a| = a if a is O or a positive number.
Also, |a| = —a if a is a negative number.

Copyright © 2016 Pearson Education, Inc.
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16. addition
2. _i_(_i] ——>+2
17. The signs of the numbers determine the sign of
. . 53 22
the product or quotient. Same signs mean a =-.4=.=
positive product or quotient, and different signs 23 32
mean a negative product or quotient. __ 15 +f
6 6
18. The parentheses, or lack of them, determine the _ 11
base of the expression. In Example 7, —72, the 6

base is 7 and only 7 is squared. In Example 8§,

(—7)2, the base is —7 and all of —7 is squared. 28. 3-9=-3+(9=-12

. L. 30. -3-8=-24
19. the positive or principal square root

32. -4(-11)=44
Exercise Set 1.4 (-11)

2. [8)=8 3. -5.0=0
4. |-6|=6 36. 0(=34)=0
6 =1 38, 204
5
8. —|1 ll =—11
5| s 2. =b_¢
10. —_)——) = —— _6
13 13
1 1
12. 12 + (—7) = 5 42. 5(—5j = —E
W SrE=-14 44. (~0.9)(-0.5) = 0.45
16. —8.2—(-6.6)=—82+6.6=—1.6 46, 22.5+(-2.5) =0
18. 13-17=13+(-17)=—4 B S 15 0

50. (=7)% =(=7)(=7)=49

+

. L(-4)-
10 5) 1

52. —6%=—(6-6)=-36

+ +
|oou]|.|>m|-|>

SRR

54. 2°=-(2.2.2)=-8

< R

58. /81=9, since 9% =81.

SRR
—_
=]

22. -13-4+4+9=-13+(-4)+9=-17+9=-8

24. -6-31=-6+(-31)=-37 60. /100 =10, since 10> =100.
2

62 L:l, since (lj :L.

25 5 25

Copyright © 2016 Pearson Education, Inc. 7
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64.

66.

68.

70.

72.

74.

76.

78.

80.

82.

84.

86.

88.

90.

92,

94.

96.

98.

100.

102.

104.

481 =3, since 3* =81.

9+15=6
—17+(=2)=-19

5(—4) =20
—6-7=-42

112 =—(11-11)=-121

35_

=5
-7

—42+6=-7
HE -
9 5 45 3

—5(-4.2) =21
S—(-1T)==5+17=12

159-21.7=159 + (-21.7) =-5.8

0,
-11
—Z is undefined.
1.1
49 7
-9 -9 1 9 3
13 13 3 39 13
—4.2 _3
-1.4
—-88+(-11)=38

%ﬁ=1, since 1° =1.

J125 =5, since 5° =125.

106.

108.

110.

112.

114.

116.

118.

120.

122.

124.

126.

128.

130.

132.

134.

ISM: Intermediate Algebra

L[_lj_i(ﬁj__ﬁ
7°08) 701 7
i.[_Ej _60_ 2
6 L 15 90 3

L[_Lj_z.(_ﬁj__ﬁ__é‘
7 U14) 70 1 7

-14-34+6=-14+(-3)+6=-17+6=-11

—8+(-10)—6=—18 — 6 =18 + (—6) = —24
-6(2)(-3) =-12(-3) =36
4(-3)(0)=-12(0)=0

(~4)* = (~4)(—4)(~4)(—4) = 256

answers may vary

~100 =20 and —100 + (-5) = -105 and

True;

20 > —105, since 20 is to the right of —105.

8 4 9 35 8 4 9

29,028 — (-1312) =29,028 + 1312 = 30,340
There is a 30,340 foot difference in elevation.

Since spinners a, ¢, and d have unequal sectors
of each color, spinners a, ¢, and d would lead to
an unfair game.

For player 1 to lose, he would want to choose
spinner d since spinner d has the smallest yellow
area.

Yes, a two-way tie could occur if two players
have 6 points each (the third player has 0
points); or two players have 5 points each (the
third player has 2 points).

Copyright © 2016 Pearson Education, Inc.
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136. 10 ~3.1623 14. The sum of x and negative 1 equals the
difference of x and 1 is written as
138. V7.9 ~2.8107 x+(-D=x-1

140. After 5 years, a person investing in common 15. 4+7=3

stocks may expect to lose at most an average of

17% per year. 16. —11+20=9

142. After 5 years, the highest average annual return 17. —4(7)=-28
is 23% and the lowest average annual return is
—17%.

23— (=17)=23+ 17 =40 e (13 = _
The difference is 40%. 19. 8-(13)=-8+13=5

18. —11(20) =220

Integrated Review 20. -12-16=-12+(-16)=-28

1. {x|xis a natural number less than 4} = {1, 2, 3} 21. -20 =5
—4
2. {x|x is an odd whole number less than 6}
={1,3,5} 22 __18:_3

3. {x}xis an even natural number greater than 7}

=8, 10, 12, ...
{ } 23. -52=-(5-5)=-25

4. {x|xis a whole number between 10 and 15}
= {11, 12,13, 14} 24. (=5)% =(=5)(-5)=25

5. Twice the difference of a number and three is

written as 2(x — 3). 25. 6-1+20=—6+(-1)+20=-7+20=13

6. The quotient of six and the sum of a number and 26. 18—-4-19=18+(-4)-19

=14-19
ten is written as . =14+ (-19)
x+10 __5
7. —4is to the right of —6 so —4 > —6. 0
27. —=0
8. The true statement is 8.6 = 8.600. -3
. 9 11 . 5. .

9. The denominators are the same so m < m since 28. 2 is undefined.

9<11.

29. —4(3)(2) = —12(2) = 24

10. —6.1 is to the left of —6.01 so —6.1 < —6.01.
30. —5(-1)(6) =5(6) =30

11. The product of 5 and x is the same as 20 is

written as 5x = 20. 31 16 6 3
12. The sum of @ and 12 amounts to 14 is written as 27 14 !

a+12=14. . i.(_lj__i__i
13. The quotient of y and 10 is the same as the "5 8) 40 10

product of y and 10 is written as % =y-10.

Copyright © 2016 Pearson Education, Inc. 9
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35.

36.

37.

38.

39.

40.

41.
42,
43.

44.

10

-
10
_ 1
2
2 1
—_ =4 =
)
2 4 13
=t ———
{3
8 3
=——dF| ——
12 12
_1
12
16 _ g
-0.2
48 03
16
6.7-(-13)=67+1.3=8

—4.6+9=44

J49 =7, since 72 = 49.
%/E =3, since 33 =27
22=—-(22)=—4

(-2)* = (-2)(-2)(-2)=-8

1 1 . 1Y 1
— =—, since | = | =—.
81 9 9) 81

46.

47.

48.

49.

50.

51.

52,

53.

54.

5S.

56.

57.

58.

ISM: Intermediate Algebra

1 1. 11
— =—, since | — | =—.
100 10 10) 100

Number Opposite Reciprocal
-6 6 _1
6
4 —4 1
4
el 3 7
7 7 5
7 7 230
30 30 7

Im+5)=9-m+9-5=9m+45
117+rn=11-7T+11-r=77+11r

32y —-3x)=3-2y—-3-3x=6y—9x
84m—-Tn)=8 -4m—-8 - Tn=32m—56n
02B3a+7)=0.2-3a+02-7=0.6a+ 1.4

0.6(2n+5)=06-2n+06-5=12n+3
! ! ! !
L 10x=19y+20) =2~ 10x——-19y+~-20
5 10219y +20)y =5 10x =219y +<

19
=2x——y+4
5 Yy

! ! ! !
L 10x=19y+20) == 10x— =19y +~-20
5 10x=19y+20) =2 10x =219y

19
=5x——y+10
5

Section 1.5 Practice Exercises

1.

2.

3.

15-2-5=15-10=5

2+5(2-6)% =2+5(-4)>
=2+5(16)
=2+80
=82

3745 3245 945 _14

= = =2
Jo-10 3-10 -7 -7

Copyright © 2016 Pearson Education, Inc.
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4.

5

7-120-3)+510-12)] =7 —[2(-2) + 5(-2)]
=7 —[~4+(=10)]
=7-[-14]
=7+14
=21

l9-16)+52 |-7|+5°

BVBHI+(—4)? =39 +(—4)?
7+25
—3-3+16

a. Replace x with 9 and y with —4.
2x—6y=2-9-6(-4)
=18—-(-24)
=18+24
=42

b. Replace y with —4.
—3y? = -3(—4)> =-3(16) =48

¢. Replace x with 9 and y with —4.

S-S5

y x -4 9
_.39

53)
49 9 4

27 ( 16)
=4 ——
36 36
sl
36

To complete the table, we evaluate

each given replacement value.

3 5(-13-32) _ 5(—45) _

a. Whenx=-1 -25.
9 9
b. Whenx =0,
5(0-32) 5(-32) -160 _ _171
9 9 9 9

5(41-32) _5(9) _

¢. Whenx=4I1,
9 9

5.

Ix—15x+7=09—-15x+T7T=-6x+7

Copyright © 2016 Pearson Education, Inc.
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10.

11.

12.

13.

14.

15.

16.

8y+y=8y+1y=@8+1)y=9y

4x+12x-9-10=(4+12)x+(-9-10)
=16x—-19

—4x+7-5x—-8=—4x-5x+7-8
=(-4-5x+(7-8)
=-9x-1

Sy—6y+2-11+2y=5y—6y+2y+2-11
=05-6+2)y+(2-11)
=1y-9
=y-9

“3(y+D)+4=-3(y)+(-3)1)+4
=-3y-3+4
=-3y+1

8x+2-4(x—-9)=8x+2-4x+36=4x+38

(3.2x=4.1)—(=x+7.6)
=(32x—4.1)—1(-x+7.6)
=32x-4.1+1x-7.6
=42x-11.7

1 1 1
—(5m—-40n)——@m—-4n+1)+—
5( m n) 4(m n+1) 5
1 1
=3m-8n—-2m+1ln——+—
4 5
1

=m-Tn——
20

Vocabulary, Readiness & Video Check 1.5

1.

Terms with the same variable(s) raised to the
same powers are called like terms.

The terms of an expression are the addends of
the expression.

The process of adding or subtracting like terms
is called combining like terms.

Using order of operations, 9 +3 -3 =09.

It allows each expression to evaluate to a single
number.

The 2 is part of a multiplication that must happen
before addition in the order of operations.

by combining like terms; distributive property

11



Chapter 1: Real Numbers and Algebraic Expressions

Exercise Set 1.5

2.

10.

12.

14.

16.

18.

20.

22,

24,

26.

12

73-8)2 =7(=5)% =7(25) =175

52 2% = 25-16=-41

42-(-82) 124 _

=-31
-0.4 -0.4

8.6—1.9]—|2.1+5.3|=|6.7|-|7.4]
=6.7-74
=-07

(—15)% —2% =225-16 =209
20+5-4=-4-4=-16
3[11 = (1=3)] =3[11 - (-2)] = 3[13] =39

—10(—%)—10 =4-10=-6

8—[(4—7)+(8—1)]=8—[-3+7]
=8-[4]
=4

(-1-2)3%) _ (-3)-9) _
-6-3 -9

-3

(¥27)=9)-(v25) (-3) = B)(=5) - (5)-3)
=-15-(-15)
=0
18+{9—[1-6(=3)]} =18 +{9—[1—(-18)]}
=18+{9—[19]}

=18+{-10}
=8

10-[(4-5)2 +12-1HT*
=10-[(-D* +(-2)1*
=10—[1+(-2)1*
=10-[-11*

=10-1

=9

ISM: Intermediate Algebra

28 16 -(6-2.4) —4—(6-2.4)
' =) )
_ —4-(3.6)
-2
7.6
-2
=3.8
30 14 -2=7] 145 "14-5 9 3
' -15 -15 -15 15 5
172 25 3 10
" 2(=3)+10 —1(8)+1 —6+10 —8+1
__3_-10
4 7
_3_10
4 7
_ 37 o4
47 7 4
__21_40
28 28
__o
28
1.20-6 4_¢ -
34, 3 _4-6_-2_ 2

1o+i-12_10+3_ 13 13

36, 2{—1+3[7—4(=10+12)]} = 2{~1+3[7 - 4(2)]}
=2(—1+3[7-8]}
=2(=1+3[-1]}
=2{-1+[-3]}
=2(-4)

=8

(-2)* +3120-20 _ 16+3+/100
4 +[5(-1) 64 +|-5|
_16+3(10)

6445
_16+30

69

38.

40. —290(9.61 — 6.27) = -290(3.34) = —968.6

2 2
" (9.4—10.8) =£—1.4j = (=1.75)% =3.0625
8.7-7.9 0.8

Copyright © 2016 Pearson Education, Inc.
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44. Replace x with 9 and y with 2.
4x—-10y =4(9)—-10(-2)
=36—(-20)
=36+20
=56

46. Replace y with —2.
—7y? =-7(-2)> =-7(4) =28

48. Replace x with 9 and y with 2.

y x/;_—Z 9

2x 3y 209) 3(-2)
2 3

18 6

2 3
=——+4—
18 6
2 .33

18 63

50. Replace x with 9 and y with 2.
5+2|y—a  5+2]-2-9
x+6y  9+6(-2)
5+2]-11|
T 94(=12)
_5+2(11)

52. Replace x with 9 and y with 2.
VT (2247
Bx—=y  [BO)-(-2)

_ 4+4/16
2742

_4+4

B

8

)

Copyright © 2016 Pearson Education, Inc. 13
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54.

56.

58.

60.

62.
64.

66.

68.

70.

72.

14

a. Radius, r Area, nr?
2 (3.14)(2)> =3.14(4) =12.56
3 (3.14)(3)% =3.14(9) = 28.26
7 (3.14)(7)* =3.14(49) = 153.86
10 (3.14)(10)* =3.14(100) = 314

b. As the radius increases, the area increases; answers may vary.

a. Degrees Celsius, C Degrees Fahrenheit, 1.8C + 32
-10 1.8(-10)+32=-18+32=14
0 1.8(0)+32=0+32=32
50 1.8(50) +32=90+32=122

b. As degrees Celsius increases, degrees Fahrenheit increase; answers may vary.

Replace ¢ with 5.
377.75t=377.75(5) = 1888.75
In 5 seconds, the comet covered 1888.75 kilometers.

9y —-1ly=09-11)y=-2y
l4x—x=14x—-1x=(14 - 1)x=13x

14x—1-20x=14x-20x—-1
=(14-20)x-1
=—6x—1

5y—14+7y-20y=5y+7y—-20y—-14
=(5+7-20)y-14
=-8y-14

Ix—y+1lx—6y=11x+11x-1y—-6y
=(11+1Dx+(-1-6)y
=22x-Ty

a—-b+3a-3b=1la+3a-1b-3b
=(1+3)a+(-1-3)b
=4a—-4b

6.3y-9.7+22y—11.1
=63y+22y-9.7-11.1
=8.5y-20.8

Copyright © 2016 Pearson Education, Inc.
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ISM.

74.

76.

78.

80.

82.

84.

86.

88.

90.

92,

- Intermediate Algebra

7 11 1 5 7 1 11 5
—a————a =—a-—a——+—
8 12 2 6 8 2 12 6
7 4 11 10
=—a-—a-—+—
8§ 8 12 12
3 1
=—q—-——
8 12

4dmn—6.01—6mn—8.1=4mn—6mn—6.01-8.1
=-2mn-14.11

45y + 12)=4 -5y +4 - 12 =20y + 48

—1lc—(4—-2c)=—-1lc—4+2c
=—llc+2c-4
=-9c-4

(8-5y)—(4-3y)=8-5y—4+3y
=8-4-5y+3y
=4-2y

4(yz+3)-Tyz+1+ y?
=4yz+12—Tyz+1+ y?
=y +dyz—Tyz+12+1

=y2-3yz+13

-8-1)+(2t—-6)=-8+1+2t-6
=1t+2r-8-6
=3t-14

5(2z-6)+10(3—-z)=10z—-30+30-10z
=10z-10z-30+30
=0

%(8x—4)—§(20x—6y) =2x—1—4x+§y
=2x—4x+§y—1
=—2x+§y—1

Tn+32n—6)—n=7n+6n—-18—n

=Tn+6n-n—-18
=12n-18

Chapter 1: Real Numbers and Algebraic Expressions

9.

96.

98.

100.

102.

104.

106.

108.
110.

112.

114.

116.

1 1 1
—(6x—=33y)——(24x—40y+1)——
3(x y) 8( X y+D 3

11
=2x—1ly=3x+5y————
y -

38
—2x—3x—1ly+5y—— >
Y T T
11
= x—6y—L
Y04

6.2b+5.1-2(4.20-0.1)=6.20+5.1-8.4b+0.2
=6.20-8.4b+5.1+0.2
=-22b+53

=5[3(4x+2)—(13+8x)]=—5[12x+6—13—8x]
=-5[12x—-8x+6—13]
=-5[4x-7]
=-20x+35

5.8(-9.6-31.2y)-18.65
=-55.68—-180.96y—18.65
=-180.96y —55.68-18.65
=-180.96y—-74.33

6.5y —4.4(1.8y —3.3)+10.95
=6.5y-7.92y+14.52+10.95
=—1.42y+2547

6-(5-2+2)=6-(10+2)=6—(12) =—6
answers may vary
2+3(7-6x)=2+21—18x=23—18x

From the graph, the predicted population over 65
in 2050 will be 80 million.

From the graph, the population that was over 65
in 2000 was about 35 million.

2.5(8.1) = 20.25%; the percent of Americans
expected to be over 65 in 2050 is 20.25.

Copyright © 2016 Pearson Education, Inc. 15



Chapter 1: Real Numbers and Algebraic Expressions

118.

120

Let xy =2, xp =4, yy=-3, y, =2.
\/(xz—x1)2+(Y2—Y1)2
—Ja-22+2- 3P
25

5

(=5.161)(3.222) —16.6287
7.955-19.676  —11.721

=~1.4187

Section 1.6 Practice Exercises

10.

11.

12. —=

16

yoyt =0t =y =8
(7y°)(6y)=7(6)y"y' =42y°

(=3x7y")5xy®) = -35)xlyTy0 = —15x7y"
8V =1

~14% = —14)° =—1

(y-3"=1

5:0=5()=5

610

6102 _ 68
62

13.

14.

15.

16.

17.

18.

19.

20, —=

21.

ISM: Intermediate Algebra

104’0’ _2,7-5 199

22, —

23.

24.

154%° 3
_2,2.,0
3
2 5
=—a"(1
3 0
20
7—2_L_L
7249
5x_4=5~i4=i4
X X
2x)"! = llzi
(2x) 2x
31+2_2_l+i=l l:i.}.i:l
32273 4 12 12 12
11 1 vy
—=—=1+—=1~—=y
4 %4 K 1
x 30 _ 7 _ 1
L (VR R
10 I
42_42—5=4—3=i=i
4 4 64
—~10 10 _ 1
y10. 3 o 1+3:y7:_7
y
4 5(4)_ 9
q_4_q =q
£=5_4_(_2)=5_2=L=1
572 52 25

Copyright © 2016 Pearson Education, Inc.



ISM: Intermediate Algebra

25.

26.

27.

28.

29.

30.

31.

(4x—1)(x5) B 4x—1+5
7 =

X x7
_ 4x*
x7
=4x73
_ 4
x3
3m vy x3m+n
x2m—2
— x(2m—2)—(m—6) — x2m—2—m+6 — xm+4
xm—6

1,760,000 =1.76x10°
0.00028 = 2.8x107*
8.6x107 = 86,000,000

3.022x107™* = 0.0003022

Calculator Explorations

1.

2.

3.

4.

3x10M).(2x10%?) = 6x10%
6x10"*)+(3x10%) = 2x10°
(5.2x10%%)-(7.3x10%) =3.796x10?8

(4.38x10*1) + (3x10'7) = 1.46x10%*

Vocabulary, Readiness & Video Check 1.6

1.
2.

>

X

Chapter 1: Real Numbers and Algebraic Expressions

10.

11.

12.

13.

14.

15.

16.

17.

18.

~4_Tx
Ixy ~ = 1
y
2
-1 - a
a*b~ e 5=—5
bc
2
_ _ b
a*p?c 0= e
a‘c
2
-4~ 2
y
X_7_Z3
Z—3 x7

These properties allow us to reorder and regroup
factors to put those with the same bases together
so that we may apply the product rule.

Since there are no parentheses, the negative is
not part of the base and is therefore not raised to
the zero power. The evaluation is —1, not 1.

Subtract the exponents on like bases when
applying the quotient rule.

A negative exponent will not make an expression
evaluate to a negative number. A negative
exponent moves an expression or factor from
numerator to denominator or from denominator
to numerator.

quotient rule for exponents

When you move the decimal point to the left, the
sign of the exponent is positive; when you move
the decimal point to the right, the sign of the
exponent is negative.

Exercise Set 1.6

2.

8.

012 2 gl 1012 1410412 _ 23

(~Tox)(Ty) ==1(Da' y'y!
= —49xy?

Copyright © 2016 Pearson Education, Inc. 17



Chapter 1: Real Numbers and Algebraic Expressions

10.

12.

14.

16.

18.

20.

22,

24,

26.

28.

30.

32,

34.

36.

38.

18

(—=6a°b>)(=3ab’) = —6(-3)a’a'b’b>

- 18a2+1 b3+3
=184°p°
-9)° =1
Gx-1° =1
-5x0=-5(1)=-5
80 +1=8(1)+1=8+1=9

9
X_4=x9—4 -

X

5
_16x” 16 5,04
8x 8

12,2

a 917 = 127927 = B3t = 23
a’b

10,11
24a7b " _ 24 10-1,11-3 _12 o8
10ab®> 10

3, 14
Ba’bc " _ 49 3-11-1,14-8

~Tabc® -7
=—7azboc6
=-7a*(1)c®
=—7a266
r3 1.1
23 8
(2= =
(-6)° 36
i=Z1_3 =Z_2 _L
Z3 22
1op~' =101 =10
b b
PP s 11 s 4
3 P 3" 19713
q g p p

40. ——

42, ——

44.

46.

48.

50.

52,

54.

56.

S8.

60.

62.

64.

66.

ISM: Intermediate Algebra

-12 1
RS L (- S
Z10 Z22
3 6
37 333 _le_s
1553 15 5
y 'y oy B _ 68 _ —14_ 1
8§ 18 18 Y Y T
y y y y
18ab™° A8 1(-3)-6-6 _ 44712 = @
3a73% 3 p'?
(302°)(2°) _ 3077
557 5577
_ 3017
552_4
30 ;-
_30 74
55
_6 1
11
_ 6111
11
S3y-=9y* ==3(-9)yy* =27y =27)°
y6 . y.y9 — y6+1+9 — y16
3241077 = 3(10)z% 2" = —30z*"7 = 30!
490 —(4y)° =4()-1=4-1=3

11
X _ 1120 _ 9 _ 1
20 Y 7Y T3
X X

4% 44x° =144 =1+4=5

yTg _y 69 )3
1—3_4—2_i_i 1_1_ 16 1_15
B 42 1 16 16 16 16
@=L
X

Copyright © 2016 Pearson Education, Inc.
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X s3_ g _ 1 Y _ 64z
68. =X =x = 90. =Y

=5,7
70, L0 S

77z
-2;-3 92. =
a b 7" z*
=g 3p10 657
1 =
= _.blo Zx
a3 _ _6x—T-lx
=z
_ blo — Z5x—7

a3

94. 678,000 = 6.78x10°
72. (—=6a*b)(2b°)(=3ab®) = —-6(2)(-3)a*a'b'b p®

=364 1pI 30 96. 0.007613=7.613x107>
=36a°b"?
98. 36,800,000 = 3.68x10’
. 1 1 y
74, 52y=— y=—y=—2
YRR YT 57 T s 100. 0.00084 =8.4x10~
102 102. 98,700,000,000 = 9.87x10'°
76. —— =102 =10%> =100 T '
104. 140,660,000 = 1.4066x10%
-10
78, B 3109 51 L 8
139 3 106. 101,570,000 =1.0157x10
e 7
g0, 1 9,3 D 108. 27,000,000 =2.7x10
T 5
1127 110. 0.0000164 =1.64x10~
L i
"2 112. 2.7x10~> = 0.000027
b7

= 114. 6.378x10°® = 637,800,000

116. 7.6x10* =76,000

7. 14
gy 30 'yz = _30 Tyl 14

3 3
e 1048015 118. 1.66x10™° =0.0000166
= X "y z
- 81015 120. 8.007x108 = 800,700,000
X Z

122. 3.949x10% = 3,949,000
84. y2p .y9p — y2p+9p =yllp

124. 6.68x1072 =0.0668

4p-2
86. Y _ y4p—2—3p _ yp—2

v 126. 6.8x107 = 68,000,000
88. V. xTY = Ivt(=Ty) — |2y 128. answers may vary

130. answers may vary

Copyright © 2016 Pearson Education, Inc. 19
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Section 1.7 Practice Exercises . ( § j—Z _ ﬁ _ i _ E
L (2 = 28 = 16 5 52 329
-2 -4 10
2. 3)?=32=30=729 13, S 22,1000
X7y
-2 —-6_16
_ (- o101 =6 "x "y
3. (62 =62 1)=62=6_2_£ o
B 62 x°
4, (57 = x5 2 )3 S
36x°
5. Gxty =33t =33 P = o7al?
132" (428
4 42 16 14. 7 =
o (2L o)
5 5725 472 4616
3 - -2
. [4m5] @’y 8’y _e4m'S C§
n’ (n)? ()} n’ - 42 2616
2
C
71 3 2 =T 616
g | 2| =¥ 2 _ £ _g,} 16a°b
Ly y?ooy©? g
-1
15 4x3 y 2 _ 64x9 y2
9. (@0 =@ )0 (¢ ) et 27y 3
_ 0_24b186_12 9 2 3
- 64-3-x -y~ -y
b18 -_ - 7 7
YY) 274
a c _64)c8y5
9

10. T )2 =72x2()72

_ 722y

20

16. x7"(3x™)? = x 32 = 9x A — gt

17. m-3 m-3

y y
_ y4m

_Y

m-3

<

4m—(m-3)

4m—-m+3

3m+3

~ = =

18. (9.6x10%)(4x1078)=9.6x4x10°x1078
=38.4x1072
=(3.84x10")x1072
=3.84x107"

Copyright © 2016 Pearson Education, Inc.
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19.

20.

42x107 _(ﬂ)[i]

7x10° U7 {1073
=0.6x10""
=0.6x10"°

=(6x107(10'%)
=6x10°

3000x0.000012 _ (3x10°)(1.2x107)

400 4x10?
_3(1.2) 10°-107
S
=0.9x107*
=©9x10"Hx10™
=9x107°

Vocabulary, Readiness & Video Check 1.7

1.

10.

11.

12.

13.

(1) = x*5 = 420

(56)2 = 562 = 512

X X =X =X

T8 = T8 15
6\7 6-7 42

() =y '=y

() = =412

(24 = 49 = ;36
(3 =37 =2

Z

(770)3 = 7663 = 18

42 _ A2 8
=yt P =y

The power rule involves a power of a base raised
to a power and exponents are multiplied; the
product rule involves a product of like bases and

exponents are added.

power of a quotient, power of a product, power

rule, negative exponent, quotient rule

multiplied

Chapter 1: Real Numbers and Algebraic Expressions

14. We are asked to write the answer in scientific
notation. The first product isn’t because the
number multiplied by the power of 10 is not
between 1 and 10.

Exercise Set 1.7

2. 2ot L

* 16
4 o)yt

21
y
6. (4x3yz)2 =42(x3)2y222 =16x6y212
3
g 30t 3P 27472 27
’ b7 B (b7)3 B p21 B 412p21

10. (6507202 =62(x6)2(y7) ()2
— 6—2 x12y—14ZO
x12

62 y14
xl2

12.

(a_z p=S J_é B 4~2=6)},=5(=6) B 21230

c_l 1 C—l 1(-6) 066

14, (—470y Oy =140y o1
=()*rEHH O™
_1.424 y24
_ g2 y24

X

-3
-9
16. { X_4 J C P o (5B oS

3
4p8 N _ 9 64
18. [ 14 J —@pSIY = 4p Y =43 p O = .

9
p p

Copyright © 2016 Pearson Education, Inc. 21
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20. (—Sy()x2a3)_3 = [—I-Sy()x2a3]_3
= (13573 0,649
1
53a9x6
I
1254°x°

5\72 52 g2 g4
2. (2] =22 2>
8 g2 52 25

-3
7,4 -3 42.
24, % =(lx4y6)
10x”y™ 2
-3
1 12 18
== x
[2] Y
) |3 ,12,-18
2_3
23
- 13x12y18
8 44.
NENE
—_— — _5 — — — —
X 1y 2 (x 1) s(y 2) 5 _xSle 46.
26. -3 - 3,-5 - 15
z (z7)
» > N 1 48.
28, (:2)3=2B o, 26=Té
Z
30. 8> l=g87 I
g2 64
45 _ 45 _ 20 _ 1
4
34 (ﬁj _@™ _ﬁ
50 Bt p

36. (=8x°)? =[(=1)-8x° %> = (=1)?-8% - x0 = 64x°

7—3 - (7—3 )—2 76

38. | —| = = =7%*p*
[asz a2H2 a2t

ISM: Intermediate Algebra

)™

-4
5
n
40. =
£2m‘2 J 2742y

-20
n
274 md
24
m8n20
16

m8n20

2 311
87x 7y g2 K32 I=9)

2y
_g2,516
6
- 82 x°
J16
64
)
%)
2 4%
y
20677 27 oy 6
3 37 Y=
y y y
27m T (27 4s) 5o
2 5 — | n
5m n 5
2
—S—mn_6
23
_25m
8n°

G2y 230y =520 2 (v 2 30y?
_ iz Ay 830y
5
3 449 -8+4
=—x
st Y
3 5 4
=—X
25" Y
_ 3x5

25y4

22 Copyright © 2016 Pearson Education, Inc.



SSM:

67.

69.

71.

73.

75.

77.

Intermediate Algebra

25x2a+by2a—b

5xa—bya+b

2 (a— b
=[_5]x2a+b (a=b) \2a=b~(a+b)

5
_ 5xa+2b a—2b

y
(5x10'1)(2.9x1073) =5%2.9x10' x1073
=14.5%x10%
= (1.45x10")x10%
=1.45%x10°

(2x10°)? =23 x(10°)3 =8x10"

3.6x107* 3.6 107

ox10> 9 102
=0.4x107°
=(4x107")x107®
=4x1077

0.0069 _ 6.9x10° _ 69 107°

= =2 =3x107"
0.023  23x107% 2.3 1072

18,200x100 _ 1.82x10* x10?
9,000  9.1x10*
182 10°
= oo
=0.2x10?
=(2x107")x10?
=2x10'

6000x0.006  6x10° x6x107
0.009%400  9x1073 x4x10>
~ 36x10°
 36x107!
36 10°
= o
=1x10"

Chapter 1: Real Numbers and Algebraic Expressions

85.

87.

89.

0.00064x2000 _ 6.4x10~*x2x10°
16,000  1.6x10*
12.8x107!
 Lex10*
128 107!
SR
=8x107

66,000x0.001 _ 6.6x10%x1x107
0.002x0.003  2x1073 x3%1073

_6.6x10'
X107
66 10!
=
=1.1x10’
9.24x10"

(2.2x1072)(1.2x107°)

_ 924 10P

S 22)(12) 1072107

=%><1022

2.64
=3.5x10%

(6.452x107*)(4x1072) = 25.808x107°
= (2.5808x10")x107°
=2.5808x107>

The area of the square is 2.5808x107° square
meter.

The volume of a cube is (side)3.
The volume of the given cube is

3
242 B 23 (x2)
y y3

= cubic meters.
6.3

Copyright © 2016 Pearson Education, Inc.
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91.

93.

95.

97.

99.

Since D = % and M = 500,000 and V = 250,

1 300,000
250
5 5
o SX10° 5 10°

25x10% 2.5 10
The density of an object whose mass is
500,000 pounds and whose volume is 250 cubic

feetis 2x10° pounds per cubic feet.
Yes; a==1

Noj; answers may vary.

8 8
3.17x10°  3.17 x£z0.90><102 ~90

3.536x10% 3536 10°
The population density of the U.S. in 2014 was
90 people per square mile.

237x10' _ 237 10'!

3.07x10° 3177 108
The average value of imports was $748 per
person.

~0.748x10° =748

Chapter 1 Vocabulary Check

1.

24

An algebraic expression is formed by numbers
and variables connected by the operations of
addition, subtraction, multiplication, division,
raising to powers, and/or taking roots.

The opposite of a number a is —a.
3(x — 6) = 3x — 18 by the distributive property.

The absolute value of a number is the distance
between that number and 0 on a number line.

An exponent is a shorthand notation for repeated
multiplication of the same factor.

A letter that represents a number is called a
variable.

The symbols < and > are called inequality
symbols.

If a is not 0, then a and l are called reciprocals.
a

A + B = B + A by the commutative property of
addition.

SSM: Intermediate Algebra

10. (A+B)+ C=A+ (B + C) by the associative

property of addition.

11. The numbers 0, 1, 2, 3, ... are called whole

numbers.

12. If a number corresponds to a point on a number

line, we know that number is a real number.

Chapter 1 Review

1. The quotient of a number and seven is written as
X

7

2. The product of a number and seven is written as
Tx.

3. Four times the sum of a number and ten is
written as 4(x + 10).

4. The difference of three times a number and nine
is written as 3x — 9.

5. {x]xis an odd integer between —2 and 4}
= {_1, 1, 3}

6. {x]x is an even integer between —3 and 7}
={-2,0,2,4,6}

7. {x|xis a negative whole number} = { } or &

8. {x|x is a natural number that is not a rational
number} ={ } or J

9. {x|x is a whole number greater than 5}
={6,7,8, ...}

10. {x|xis an integer less than 3} = {..., —1, 0, 1, 2}
11. Since 10 is an element of D, 10 € D is true.

12. Since 59 is not an element of B, 59 € B is false.

13. Since /169 =13 is not an element of A,
V169 ¢ A s true.

14. Since 0 is not an element of F, O0¢ F is true.
15. Since wis not an element of E, ® € E is false.

16. Since mis an element of H, © € H is true.

17. Since \/Z =2 is not an element of G, \/Ze G is
false.
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18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Since -9 is an element of C, =9 € C is true.

The whole numbers in the set are {5, %, \/5 }

The natural numbers in the set are {5, %, \/5 }

The rational numbers in the set are

{5, ~2 8 05,0312, —1}.
3°2 8

The irrational numbers in the set are {xﬁ s TC}.

The real numbers in the set are

{5, _2.8 05,037,121, n}.
3 2 8

The integers in the set are {5, %, \/5, —1}.
Twelve is the product of x and negative 4 is
written as 12 = —4ux.

The sum of n and twice # is negative fifteen is
written as n + 2n =—15.

Four times the sum of y and three is —1 is written
as4(y+3)=-1.

The difference of ¢ and five, multiplied by six is
four is written as 6(t — 5) = 4.

Seven subtracted from z is six is written as
z—71=6.

Ten less than the product of x and nine is five is
written as 9x — 10 = 5.

The difference of x and 5 is the same as 12 is
written as x — 5 = 12.

The opposite of four is equal to the product of y
and seven is written as —4 = 7y.

Two-thirds is equal to twice the sum of n and

one-fourth is written as % = 2(n + i)

The sum of 7 and six amounts to negative twelve
is written as ¢t + 6 = —12.

Chapter 1: Real Numbers and Algebraic Expressions

35.

36.
37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52,

53.

54.

55.

3 3
The opposite of —— is —.
pp 4 4

The opposite of 0.6 is —0.6.
The opposite of 0 is 0.

The opposite of —1 is 1.

The reciprocal of 3 is —i.
4 3

The reciprocal of % is 5.

The reciprocal of 0 is undefined.
The reciprocal of —1 is —1.

(M +5)+ P =M+ (5 + P) by the associative
property of addition.

5(3x —4) = 15x — 20 by the distributive property.
(—4) + 4 = 0 by the additive inverse property.

(3 +x)+7=7+ (3 + x) by the commutative
property of addition.

(XY)Z = X(YZ) by the associative property of
multiplication.

(—%) . [—gj =1 by the multiplicative inverse

property.
T - 1 =T by the multiplicative identity property.

(x +y) + z=(y + x) + z by the commutative
property of addition.

A + 0 = A by the additive identity property.
8 - 1 = 8 by the multiplicative identity property.
5(x — 3z) = 5x — 15z by the distributive property.

T+y+B+x)=C@+x)+(7+y), for example,
by the commutative property.

0 =2 + (-2), for example, by the additive
inverse property.
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

26

1=2 -%, for example, by the multiplicative

inverse property.

[(3.4)(0.7)]5 = (3.4)[(0.7)5] by the associative
property.

7 =7 + 0 by the additive identity property.
-9 > —12, since -9 is to the right of —12.

0 > —6, since 0 is to the right of —6.

-3 < —1, since =3 is to the left of —1.

7 =|-7|, since |-7|=7 and 7= 7.

-5 < —(-5), since —(-=5) = 5 and -5 is to the left
of 5.

—(=2) > -2, since —(=2) =2 and 2 is to the right
of 2.

-3Q2x-7y)=-3-2x—-(-3)-7y
=—6x—(-21y)
=—6x+21ly

~9(10a +4b) = -9-10a + (=9) - 4b
= -90a + (~36b)
= -90a —36b

l(18m—8n+1) zl-l8m—l~8n+l~l
2 2 2 2

=9m—4n-i—l

! ! ! !
L 2x—33y+2) =L 20— 233y 422
U2x=33y+2) =12 =2 33y 43

2
=4x—11y+§
-7+3=-4
—10+ (=25)=-35
5(-04)=-2
(=3.1)(-0.1) =0.31

—7-(-15)=-7+15=8

9-(-43)=9+43=133

75.

76.

71.

78.

79.

80.

81.

82.

SSM: Intermediate Algebra

J16-2° =4-8=4+(-8)=—4

Y27 -5 =3-25=3+(-25)=-22

—24 + 0 is undefined.
0+(-45=0
(-36)+(-9)=4
60+ (-12)=-5
4 2 4 2
_____ =4 —
5 3 5 3
__43.25
53 35
12 10
= — + —
15 15
__2
15

1 1 12 3 4 _5

83 |-——=———"——— =—
4 3 12 12 12 12

84. 31,441 — 1589 = 29,852 feet below sea level

85. -5+7-3—-(-10)=2-3-(-10)
=-1-(-10)
=-1+10
=9

86. 8—(-3)+(—4)+6=8+3+(-4)+6
=11+(-4)+6
=7+6
=13

87.

88.

89.

N=J

90.

(=4

34-5)* =3=1)* =3(1)=3

6(7—10)2 = 6(=3)% = 6(9) = 54
-5
15 3) LU 1s)lo) 135
R
4 21) L16)U 21) 336 56
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op, 0.8 __625__150__5 8-10° (4> _(-2)*-16

1525 15 8 120 4 T 248(2)+4 2+16+4

_—8-16

92. f{_i):f.(_fj:_@__i 214
9 45) 9

93. —§+3(2)+6=—§+6+6

8 8

8 7 2 24

6
=

3 2000 (24
8 12+2-3-3 6-3-3
-3,8 _36+(-1)
88 18-3
s K
8 15
7
1.2 1 2 =3
9. 5(-2)—(-3)——+==-10—(-3)——+=
(=2)-(=3) 53 (-3) =t3
:_10+3_l+2 101. (4-9)+4-9 _-5+4-9
10-12+4-8 10-3-8
=_7_l+2 I
6 3 10-24
I _-10
6 6 6 “1a
¥ s
0 7
__B
2 102. 3_7_(7_3)_3_7—4_ —4—-4 _ 8

15+30-6-2 15+5-2 15410 25

95. [2°-3*|[s-7|=[s-9]-[5-7]
=|-1|-|-2] o3, Y5 _ 5 51
-1-2 4+3-7 4+21 25 5
=-1
104 Joa 8 8
96. ‘52—22‘+|9+(—3)|=|25—4|+|9+(—3)| 24-8-2 24-16 8
=21|+|-3 )
_|21|+3| | 105. | Radius,r | Circumference, 2nr
=24 1 2(3.14)(1) =6.28
3 0 10 2(3.14)(10) = 62.8
97. 2°-3)-G5-7)=08-9-(5-7)
=—142 106. As the radius of the circle increases, the
=1 circumference increases.

107. 14x-3-11x-10=14x-11x-3-10

2 2 . — .
98. (5% -2%)+[9+(=3)]=(25-4)+[9+(-3)] 13

=21+[-3]
=18 108. 81y+19—y—20=81y—y+19-20=80y—1
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109. 7a-3QR2a-y)+4y—-6=Ta—6a+3y+4y—-6 16 B B 1 1
:a+7y_6 124. %ZGIG 17: 1:—1:—
a a a
110. 95-4@8b—x)+9x—-10=9b-32b+4x+9x-10 7 ]
=-23b+13x-10 125. X_4=x—7-4=x-11=T
X X

111. %(ISm—Sn) —(Bm-5)+2n

=3m—n-3m+5+2n 126. 18415 18 IS
=3m-3m—-n+2n+5 1 a2
=n+5 ZE'aT
1 _1 -
12, —(2x-0)+ - Br+4y)-13
= X494+ 2x+ y—13 _ 117
=2x+2x+y+9-13 2a
=y—4 6p-3 1
127. 2 _ yOp=3-6pr2) _ =5 L
13, (2 =(-2)(-2) =4 yore? ¥
3x-3
114. (—3)4 =(=3)(-3)(-3)(-3) =81 128 4y _ ﬁ L y3x3-Q2x+d) _ 5 a7
Ty 2 Y Y
115. 22=-12-2)=—4
129. 36,890,000 = 3.689x10’
116. -3*=-1(3-3-3-3)=-81
130. 0.000362 =3.62x10~
117. 8% =1 ]
131. 1.678x107° =0.000001678
118. 9% =—(9%)=-1 5
132. 4.1x10° =410,000
oo (1Y) (1)1
119. 4 °=-(4 )——(Fj——[gj_—g 133. (85)3 =853 =3!’
2 2 2
_ 1 1 a a a
120. (472 = - 134. (_j _a_a
) (—4)> 16 4 42 16
121, —0? 3yl =1ty 23y 2, 135. 3x)° =333 =274
— —1~x1+1 . y2+3+2 .7 X X |
=—x*y’z 136. (—4x) 2 =(4)2x2= L

42 2 167

122, (—4xy)(=3xy°b) = (-4)(-3)x'x'y'y?b
=12x"1y1*2p 137.
=12x%y’p

(@jz (602 62x>  36x7
5 52 52 25

_ o _ 1
138. (8% =803 =g =-_
123, a4 g5 =145 = 0 _ gl8

a9

28 Copyright © 2016 Pearson Education, Inc.
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-2 -2 2
139. (ij S N,
3 372 42 16
140. (233 =(-1-2x%)73

1 1 9
X

-2
6 -2
141. 8% = (§ p6—4j
4p 4

142, (-3x72y%)? =(-1.3x2y?%)}
=-D*G ) (y?)
=—1.27x7%°

x6

— — _5 — — — —
Oy )
143. 3 = s
z (z7)
~ x25y15
Z—IS

= 251515

4_1x3yz _ 4_1x3yz

144. 2

)C2y
_g1,32

y
— 4714040,

XZ

4

X2 VX
1-1 z

Chapter 1: Real Numbers and Algebraic Expressions

145. (Sxyz)_4 (x_2 )_3 =54y y_4z_4x6
—5h 2y

x2

5yt
2

625yt 7t

2(3yz)~ _ 2.33y73,73

146.

\S]

2758

147. x4a (3x5a )3 — x4a .33 (x5a )3
— x4a .33 _x15a
— x4a+15a _33

=27x1%

148. (3x2a+by—3b )2 — 32 (x2a+b )2 (y—3b )2

_ g ha+2b -6

~ 9x4a+2b

6b
y

Opposite of Reciprocal of
Number Number Number

3
149. -1

Blw
|
|

150. 5 =5

W |—

151. —2[5x+%j+7.1=—2-5x+(—2)~%+7.1

=—10x+(-1)+7.1
=—-10x+6.1

152. /36+2.3=6+2-3=3.3=9

153. —l_(_lj=_l+i=_£
TRETRRT!
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154, 10-(-D+(-2)+6=10+1+(-2)+6
=11+(-2)+6
=9+6
=15

3-5>+(=1 _ (2’ +(-)
142G =(=1))>  1+23+1)?
:M
1+2(4)?
3

11216
3

T1432
3

"33
I

T

156.

157. %(9x—3y)—(4x—1)+4y =3x—-y—4x+1+4y
=3x—4x—-y+4y+1

=—-x+3y+1
158, 52-—1.52-_;. L__1
52 25

160.

SSM: Intermediate Algebra

(=5a"2bc) ™% -(3a3b%?)?
=(=1-5a"2bc) 2 3a3bc3)?

= ;2 ~i2a4b_2c_2 32a70p4c0
=D~ 5
32
=2 g AH(6) 244 ~246
5
_9 a2p2
25
_ 9p>ct
254°

Chapter 1 Test

1.

Since —2.3 is to the right of —2.33, 2.3 > -2.33,
so the statement is true.

Since —6° =—36 and (—6)% =36, —6° # (—6)°
so the statement is false.

Since (—2)(-3)(0) =0 and (_—04) is undefined,

(-2)(-3)(0) # (_—04), so the statement is false.

Since not all rational numbers are integers, the
statement is false.

Since the set of natural numbers is contained in
the set of integers, the statement is true.

{x|x is a whole number less than 2} = {0, 1}

5-12+32)=5-4(2)=5-8=-3

(4-9) —|-4—6[" = (=5)* —|-10]"
=-125-107
=—125-100
=205

3]4=5[° = (<9)1+(=6) = 3|1 - (<9)1+ (-6)
=[3(1)° - (-9)]+(~6)
=[3-1-(-9]+(-6)
=[3-(-9)]+(-6)
~[3+9]+(-6)
—[12]+(=6)
—

30 Copyright © 2016 Pearson Education, Inc.
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11.

12.

13.

14.

15.

16.

17.

18.

6(7-9)° +(2) _ 6(=2)’ +(-2)

(=2)(-5)(-5) 10)(=5)
_06(=83)+(=2)
=50
—48+(=2)
50

_—0

50

=1

(4=V16)-7-20) _(4-4)-(27)

—2(1-4)? —2(-3)?
_0+27
-2(9)
27
T
3

2

Replace ¢ with 4 and r with —2.
> -r?=4>—(=2)? =16-4=12

Replace g with 4, r with =2, and ¢ with 1.
5t=3q 5(1)-3(4) 5-12 _—_7

3r-1  3(-2)-1 —-6-1 -7
a. | Adults, x Total Cost, 5.75x
1 5.75(1)=5.75
3 5.75(3) =17.25
10 5.75(10) = 57.50
20 5.75(20) = 115.00

b. As the number of adults increases, the total
cost increases.

Three times the quotient of n and five is the

opposite of n is written as 3(gj =-n.

Twenty is equal to six subtracted from twice x is

written as 20 = 2x — 6.

Negative two is equal to x divided by the sum of

X

x and 5 is written as —2 = .
x+5

6(x — 4) = 6x — 24 by the distributive property.

Chapter 1: Real Numbers and Algebraic Expressions

19.

20.

21.

22,

23.

24.

25.

26.

(4 + x) + z=4 + (x + 2) by the associative
property of addition.

(=7) + 7 = 0 by the additive inverse property.

The reciprocal of —%is —%; the opposite of

——1s .
11 11

9x+12y—3x—6.2+20
=9x—3x+12y—6.2+20
=6x+12y+13.8

%(15x—27y)—2(3x—y)—4y

=5x-9y—6x+2y—4y
=5x—-6x-9y+2y—-4y
=—x—11ly

(=9x) 2 = (=1-9x)2
= (=129 2x7?
:;
-D*(9)*x*
_ 1
81x?

-1 2,3 2
6'a’ 3 232 29 7,5 :ﬁ

372,752 ¢l 6 2°

_5 _5
—X Z -1 —5— _
( J’3 J = (—1xTly 530S
Xy

= (~1x0y 81y

=(-1y ™87

— (_1)—5 y40z_5

1 40 —
(-1

= _1y%0,

40
M

5
Z

Copyright © 2016 Pearson Education, Inc.
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27.

28.

29.

30.

31.

32,

32

=(-1-6a"2b'2)2 3ab>)?
— (_1)—2 6—2a10b—24 32(121)10
1 3

= —a

10+2b—24+10

)2 = Pt
630,000,000 = 6.3x10%

0.01200 =1.2x1072

5.0x107° =0.000005

SSM: Intermediate Algebra

(0.0024)(0.00012) _ 24 x107 )(1.2 X107 )

33. 0.00032

3.2x107
412 107Hao™
T 32 1074
=0.9%107
=©9x10Hx107?
=9x107*

34. 22,600,000,000 = 2.26x10'°

X —(—
— x2w (=8w) _ xlOw

(0.00012)(144,000) _ (1.2x107*)(1.44x10%)

0.0003

3x1074

_1.728x10!

3x107*
_ 1728 10'

3

1074

=0.576x10°
=(5.76x10"Hx10°
=5.76x10"
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