Chapter 1

Section 1.2 Practice ) 2
d. The rational numbers are —100, —g, 0, 6,
1. Since 8 is to the right of 6 on the number line,

the statement 8 < 6 is false. and 913.

2. Since 100 is to the right of 10 on the number e.  The irrational number is 7.

line, the statement 100 > 10 is true. f.  All numbers in the given set are real

3. Since 21 =21, the statement 21 < 21 is true. numbers.

4. Since 21 =21, the statement 21 > 21 is true. 12. a. [7=7 siee 71s 7 units from 0 on the
number line.

5. Since neither O > 5 nor 0 = 5 is true, the

statement 0 > 5 is false. b. |-8| =8 since —8 is 8 units from O on the

number line.

6. Since 25 > 22, the statement 25 > 22 is true. sl o
7. a. Fourteen is greater than or equal to fourteen ‘3‘ 3
is written as 14 > 14.

d. 0| =0 since 0 is O units from O on the

b. Zero is less than five is written as 0 < 5. number line.
c. Nine is not equal to 10 is written as 9 = 10. e. |-3.06|=3.06
8. The integer —8 represents 8 feet below sea level. 13. a. |-4|=4
9 5 1 b. -3 <0 since -3 <0.
"4 4
L1215 c. |-2.7]>|-2| since 2.7 > 2.
2 35 4 225
+—t—t—teot+—to——io—jo—+———1—
5432101 23 4°5 d. |-6] <|-16] since 6 < 16.
10. a. -—11 < -9 since —11 is to the left of =9 on the 1 . 1
number line. e. [10]< ~102] since 10<10-.
b. By comparing digits in the same places, we .
find that 4.511 > 4.151, since 0.5 > 0.1. Vocabulary and Readiness Check

1. The whole numbers are {0, 1, 2, 3,4, ...}.

c. By dividing, we find that 7 =0.875 and
8 2. The natural numbers are {1, 2, 3,4, 5, ...}.

2 .
3° 0.66.... Since 0.875> 0.66..., then 3. The symbols #, <, and > are called inequality
symbols.
7.2
8 3 4. The integers are {..,—3,-2,-1,0,1,2,3, ...}.
11. a. The natural numbers are 6 and 913. 5. The real numbers are {all numbers that

correspond to points on the number line}.
b. The whole numbers are 0, 6, and 913.
6. The rational numbers are
c¢. The integers are —100, 0, 6, and 913. a
{; a and b are integers, b # 0}.
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ISM: Algebra A Combined Approach Chapter 1: Real Numbers and Introduction to Algebra

7. The integer 0 is neither positive nor negative. 28. Twenty is greater than two is written as 20 > 2.

8. The point on a number line halfway between 0 30. Negative ten is less than or equal to thirty-seven
1 1 is written as —10 < 37.
and 5 can be represented by 1
- 32. Negative seven is not equal to seven is written as

9. The distance between a real number « and O is —1#17.

called the ghsolute value of 4. 34. The integer 535 represents 535 feet above sea

10. The absolute value of a is written in symbols as level. The integer -8 represents 8 feet below sea

level.
M.
36. The integer —38,792 represents 38,792 fewer
Exercise Set 1.2 students.
2. Since 8 is to the right of 5 on the number line, 38. The integer 17 represents an ascent of 17 feet.
8>5. The integer —15 represents a descent of 15 feet.
4. Since 9 is to the left of 15 on the number line, 40
cC ——t——F+—t—0—0—F+—F—F+—+—
9<I15. 5 4 3 2 1 0 1 2 3 4 5
6. 1.13=1.13 17
3 8
8. Since 20 is to the right of 0 on the number line, 42. «——t+—F+—"+—+eo+—e&—F——+——+—
-5 4 -3 2 -1 0 1 2 3 4 5
20> 0.
10. Since 0 is to the left of 100 on the number line, —% —% 175 45
0 < 100. M o et o+ + o+ ot

12. Since 360 is to the right of 180 on the number
i >

line, 360 > 180. 46. % is a rational number and a real number.

14. Since 8 is to the left of 9 on the number line,
8 > 9 is false. 1

48. —— is arational number and a real number.

16. Since —16 is to the right of —17 on the number 7

line, =16 > 17 is true. 50. 7941 is a natural number, a whole number, an

18. 1.02 can be written as 1.020. Then comparing integer, a rational number, and a real number.

digits with the same place value, we have ) o
0.000 < 0.001. Thus the statement 1.02 > 1.021 52. /3 is an irrational number and a real number.

is false. ) o
54. True; every natural number is positive.

20. Rewrite the fractions with a common

denominator and compare numerators. 56. False: 1 is not an integer.
4.4 9.4 2
5 55711 55 , .
4 9 58. True; every rational number is also a real
Since 44 < 45, then 3 < m is true. number.

60. True; every whole number is an integer.
22. —13 £ 13 has the same meaning as 13 > —13.
62. |11.2] =11.2 since 11.2 is 11.2 units from 0 on

24. 5> 3 has the same meaning as 3 < 5. the number line.

26. —4 < -2 has the same meaning as —2 > —4. 64. |-17| =17 since —17 is 17 units from O on the
number line.
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Chapter 1: Real Numbers and Introduction to Algebra

66.

68.

70.

72.

74.

76.

78.

80.

82.

84.

10| 10

—| =— sinc
7

number line.

e 70 is g units from O on the

—L =— sinc
15| 15
number line.

e —L is L unit from O on the
15 15

[-12| =12

[0]=0

Since 12 is to the right of 0 on the number line,
|-12| > 0]

212
51 5
_22
51 5
Since z=z, then 2 = —z.
55 5 5
|-5.01] = 5.01
[-51=5

Since 5.01 is to the right of 5 on the number line,
|-5.01] > |-3].

|-12| =12
—%_ ~12
2
Since 12 is to the right of —12 on the number
1map4q>i%;
2
The apple production in 2006 was 690 thousand

bushels, while the production in 2007 was 917
thousand bushels.

690 thousand < 917 thousand, or

690,000 < 917,000

The year corresponding to the tallest bar is 2003,
so the largest crop was in 2003.

The 2009 cranberry production in Massachusetts
was 190 million pounds, while the 2009
cranberry production in Wisconsin was

400 million pounds.

190 million < 400 million, or

190,000,000 < 400,000,000

The bars for Oregon and New Jersey are almost
the same length, so Oregon and New Jersey had
almost equal cranberry crops in 2009.

86.

88.

90.

92.

ISM: Algebra A Combined Approach

Since 0.96 is to the left of 0.98 on the number
line, 0.96 < 0.98.

Antares: 0.96
Spica: 0.98
Since 0.96 < 0.98, Spica is dimmer than Antares.

Since the dimmest star corresponds to the largest
apparent magnitude, which is 1.35, the dimmest

star is Regulus.

answers may vary

Section 1.3 Practice

1.

a. 4%=4.4=16
b. 22=2.2=4
c. 3*=3.3.3.3=81

d 9'=9

- @B
" ls) \s)s/Ns5) 555 125
f.  (0.8)> =(0.8)(0.8)=0.64

3.2+4%2=3.2+16=6+16=22
28+7-2=4-2=8

911 9 1 9 5 4

53 3 15 3 15 15 15

5+3[2(3-4+1)—20] =5+ 3[2(12 +1)—20]
=5+3[2(13)—20]
=5+3[26—20]
=5+36]
=5+18
=23

L+[7-4]+3%  1+[3]+3°
8-5  8-5
14343

3
_1+3+9

3
13

3
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ISM: Algebra A Combined Approach

10.

a. Replace y with 4.
3y2 =3.(4)> =316 =48

b. Replace x with 1 and y with 4.
2y—x=24)—-1=8-1=7

c. Replace x with 1 and y with 4.
lx 11111
3y 34 12

d. Replace x with 1 and y with 4.
x 6 1 6 7
= —=—
y vy 4 4 4

e. Replace x with 1 and y with 4.
y2-x?>=42-1>=16-1=15

5x—10=x+2
5(3)-10 £ 3+2
15-10%5
5=5 True
3 is a solution.

a. 5 -xand 5x are both ways to denote the
product of 5 and x.

b. A number added to 7 is denoted by 7 + x.

c¢. A number divided by 11.2 is denoted by
x+1120r ——.
11.2
d. A number subtracted from 8 is denoted by
8 —x.

e. Twice a number, plus 1 is denoted by
2x + 1.

a. The ratio of a number and 6 is 24 is written
as X 24.
6
b. The difference of 10 and a number is 18 is
written as 10 — x = 18.

c. One less than twice a number is 99 is written
as 2x—1=99.

Calculator Explorations

1.

53 =125

Chapter 1: Real Numbers and Introduction to Algebra

9 4623+129

10.

7% =2401

9° =59,049

80 =262,144

2(20 - 5) =30
3(14-7)+21 =42

24(862 — 455) + 89 = 9857

99 + (401 + 962) = 1462

=2376
36-34
956452 — 168
89-86

Vocabulary and Readiness Check

1.

10.

11.

In 25, the 2 is called the base and the 5 is called
the exponent.

True or false: 2° means 2.5. false

To simplify 8 + 2 - 6, which operation should be
performed first? multiplication

To simplify (8 + 2) - 6, which operation should
be performed first? addition

To simplify 9(3 — 2) + 3 + 6, which operation
should be performed first? subtraction

To simplify 8 + 2 - 6, which operation should be
performed first? division

A combination of operations on letters
(variables) and numbers is an expression.

A letter that represents a number is a variable.

3x — 2y is called an expression and the letters x
and y are variables.

Replacing a variable in an expression by a
number and then finding the value of the
expression is called evaluating the expression.

A statement of the form
“expression = expression” is called an equation.
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Chapter 1: Real Numbers and Introduction to Algebra ISM: Algebra A Combined Approach

12. A value for the variable that makes the equation 36. 3[4+3(6—4)]=3[4+3(2)]
a true statement is called a solution. =3[4+6]
. =3[10]
Exercise Set 1.3 -130
2. 5*=5.5.5.5=625 . _
38, 14-2-3_14 6:§:2
12-8 4 4

4. 4*=4.4.4.4=256
15-3—1] _15-[2] 15-2 13
12-32 12-6 6 6

6. B=1-1-1-1-1-1-1-1=1 40.

1
8. 8'=38 4, 3T6B=5) _3+6(3)_3+18 _21_7
To4249 16+2 18 18 6

10. 9>=9.9=81
2
16+]13=5|+4
12 (EJ[EJ(Ejﬂﬁ .. +|17 5|+ _lorsrie_40_10
BT 1)\ 1111 121 -
46. 3+4[8(5-5—20)—41]=3+4[8(25—20)—41]

(-G g

L =3+4[-1]
2.2.2.2:2 _3_4
32
s, (341,13 9,113
16. (1.5%=15-15=225 g 4 82 64 4 82
9 1 3
3 ="+ +=
18. (0.4)’ =0.4-0.4-0.4=0.064 64 4 16
9,16, 12
20. 9-9-1=9°1 square meters 247‘ 64 64
22. 845-3=8+15=23 64
24. 12-5-3-6=60—18=42 50. Replace x with 1.
dx=4(1)=4

26. 48+6-2=8-2=16
52. Replace y with 3 and z with 5.

28. 6-2:2+2°=6-2-2+32 y_3_3
=6-4+32 2z 25 10
=2+32
=34 54. Replace y with 3.

6y—-8=63)-8=18-8=10

. 2 = . —
30. 2:57=2-25=30 56. Replace y with 3 and z with 5.

52— 2y =15(5) = 2(3)| = |25 — 6] = |19] = 19

3 31,2.3,2_9_ 16_25
42 3 8 3 24 24 24 58. Replace x with 1, y with 3, and z with 5.
yz—x=305)-1=15-1=14
34, 52> 3
24-20 4

18

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



ISM: Algebra A Combined Approach

60.

62.

64.

66.

68.

70.

72.

Replace z with 5.
272 =2(5%)=2(25)=50

Replace x with 12, y with 8, and z with 4.
l+8x=%+8(12) = 2+8(12)=2+96 =98
Z

Replace x with 12 and y with 8.
y2 —3x+y=(8)%-3(12)+8
=64-3(12)+8
=64-36+8
=28+8
=36

Replace x with 12 and y with 8.
YVrx o ®F+12
2 +3y (122 +3©®)
. 64+12
144 +3(8)
76

T 144424
_T16

168
419

442
19

&

2x+7=3x
2(6)+7 X 3(6)
12+7 218
19=18 False
Since the result is false, 6 is not a solution of the
given equation.

4x+2=x+8
42)+2 2 2+8
8+2 2248
10=10 True
Since the result is true, 2 is a solution of the
given equation.

3x-10=8
3(6)-10 2 8
18—10 £ 8
8=8 True
Since the result is true, 6 is a solution of the
given equation.

Chapter 1: Real Numbers and Introduction to Algebra

x+6=x+6
10+6 210+6
16 =16 True
Since the result is true, 10 is a solution of the
given equation.

=1-x
421-1
4=0 False

Since the result is false, 1 is not a solution of the
given equation.

2 3
Ly=—
7 14
2623
7 14
2,3
7714
ﬁ—i False
14

Since the result is false, 6 is not a solution of the
given equation.

. A number increased by 9 is written as x + 9.

. Five decreased by a number is written as 5 — x.
. . . X
. The quotient of a number and 9 is written as %

. Twice a number, decreased by 72 is written as

2x —72.

. Four subtracted from eight is equal to two

squared is written as 8—4 = 22,

. The difference of sixteen and four is greater than

ten is written as 16 — 4 > 10.

. Seven subtracted from a number is O is written as

x—7=0.

. 9.1 times a number equals 4 is written as 9.1x =

4.

. Eight added to twice a number is 42 is written as

2x+8=42.
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Chapter 1: Real Numbers and Introduction to Algebra

98. Yes; answers may vary

100. a. (1+4)-6-3=5-6-3=30-3=27
b. 1+4-(6-3)=1+4-3=1+12=13
c. 1+4:-6-3=1+24-3=25-3=22

d (1+4)-(6-3)=5-3=15

ISM: Algebra A Combined Approach

Length, I | Width, w Perimeter of Rectangle: Area of Rectangle:
20+ 2w Iw

102. 6 in. I in. 20+ 2w Iw
=2(61in.) +2(1 in.) =(6in.)(1 in.)
=12in. +2in. =6sqin.
=14 in.

104. 4.6 in. 24in. | 2[+2w w
=2(4.61in.) +2(2.41in.) =(4.61in.)(2.4 in.)
=9.2in. + 4.8 in. =11.04 sq in.
=14 in.

106. answers may vary

108. 2-(5+3%)=2-(5+9)=2-14=28

110. a. 3x2-26 isan expression since it does not contain the equal symbol “=.”

b. 3x2-26=1isan equation since it contains the equal symbol.

c¢. 2x—5="7Tx-15is an equation since it contains the equal symbol.

d. 9y + x— 8 is an expression since it does not contain the equal symbol.

e. 3- 4(5-3) is an expression since it does not contain the equal symbol.

112. answers may vary

114. answers may vary, for example, 2(10 —7) + 1:
200-7+1=2Q3)+1=6+1=7

Section 1.4 Practice

End Start
Y4 2
oo+

-7 -6 5 4-3-2-101 2 3
2+ (-4)=-6
Start End
T T
,5 H
20
-5 4 -3 -2-1 01 2 3 4 5
-5+8=3

20
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ISM: Algebra A Combined Approach Chapter 1: Real Numbers and Introduction to Algebra

R L 21, x+y=—13+(-9)=-22
s

3. W 22. Temperature at 8 a.m.=—7+(+4) + (+7)

5+(4)=1 ' ==3+(7)

=4
4. -8+ (=5)=-13 The temperature was 4°F at 8 a.m.
5. (-14)+6=-8 Vocabulary and Readiness Check
6. (—=17) + (=10) =27 1. If nis a number, then —n + n = 0.
7. (4)+12=38 2. Since x +n =n +x, we say that addition is
commutative.

8. 1.5+(-3.2)=-1.7 )
3. If a is a number, then —(—a) = a.

1 -1 1
9. —i+(——) = —£= _o1 =—— 4. Since n + (x +a) = (n + x) + a, we say that
12 12 12 6-2 2 addition is associative.
10. 12.1 +(-3.6)=8.5 Exercise Set 1.4
1. _i+2=_2+&=_£ 2. 9+(-12)=-3
5 3 15 15 15

4. —6+(=14)=—-20

12. a. 16+ (=9 + (-9 =7+ (-9 =-2 6. 16+ (—4)=12

b. [B+(=13)]+[-4+ (-7} =[-10]+[-11]

_ o1 8. -10+5=-5
13. The opposite of —35 is 35. 10. =7+ (=4 =-11
14. The opposite of 12 is —12. 12. ~11+(=5)=-16
3 3 14. -5+9=4
15. The opposite of —— is —.
11 16. 8+(-6)=2
16. The opposite of 1.9 is —1.9. 18. 3+ (-6)=-3
17. a. —(-22)=22 20. 23 +(-23)=0
b _(_Ej _2 22. 53+ (=37)=16
| 7)1
24, 26+ 14=-12
¢ —m=x 26. —18 + (=26) = —44
d. —|-14]=-14 28. 92+ (—=11.4)=-22
e 23[=-23 30. 144 + (~88) = 56
18. 30 +(-30)=0
+ =0 32, 6.7 +(-7.6) =143
19. —81+81=0
5 7 2 21 1
M, ===
20. x+3y=-6+312)=—6+6=0 12 12 12 26 6

21
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Chapter 1: Real Numbers and Introduction to Algebra

36.

38.

40.

42,

44.

46.

48.

50.

52.

54.

56.

58.

60.

62.

64.

66.

68.

70.

72.

74.

76.

78.

80.

6] + (~61) = 6 + (—61) =55
—9+15+(-5)=6+(-5)=1

~18 + (=6) + (—40) = —24 + (-40) = —64
14+ (=3)+11=-17+11=—6

7+ (=17)| = |-10] = 10
8+(-2)+7=6+7=13

[<2+ (=7)] + [-11 +22] = [-9] + [11] =2

|43+ (=73)| +|-20| =|-30| +|-20| = 30+ 20 = 50

=30+[1+(-6)+8]=-30+[-5+8]
=-30+[3]
=-27

—44 + 16 =-28
The sum of —44 and 16 is —28.

The additive inverse of 4 is —4.

The additive inverse of —8 is 8.
e 1. 1
The additive inverse of _Z is Z

Since |-11| = 11, the additive inverse of |-11] is
—11.

}-5]=-5
~(-14) = 14
~(-8.4) = 8.4

—(=Tm) =Tm

x+y=-1+(=29)=-30

3x+y=3(T+(-11)=21+(-11)=10

22

82.

84.

86.

88.

90.

92,

9.

96.

98.

100.

102.

104.

106.

108.

110.

Copyright © 2012 Pearson Education, Inc.
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The sum of =30 and 15 is =30 + 15 =-15.

The sum of —49, -2, and 40 is
49+ (-2)+40=-51+40=-11.

0+ (-248) + 8 + (—16) + (—28) + 32

=-248 + 8 + (—16) + (-28) + 32

—240 + (-16) + (-28) + 32

—256 + (-28) + 32

=-284+32

=-252

The diver’s final depth is 252 feet below the
surface.

—4 449 =45
The temperature rose to 45°.

—52 + 439 =387
Your elevation is 387 feet.

24+2+(2)+(-2)+(-2)

=0+ (-2)+(-2) +(-2)

24+ (=2)+(=2)

4+ (=2)

=-6

The final score for round 1 was —6.

—27.14+(-12.2)+7.2+29.4=-393+72+294
=-32.1+294
=-2.7

The total net income for fiscal year 2009 was

—$2.7 million.

The longest bar below 0 corresponds to
February, so the lowest low temperature was in
February.

The shortest bar below 0 corresponds to
November.

-19.3+27.0+88 7.7+8.8 165

3 3 3
The average temperature for the months of
January, September, and October is 5.5°F.

5.5

answers may vary

—4+14=10
15+ (-17)=-32
True

True
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ISM: Algebra A Combined Approach

112. answers may vary
Section 1.5 Practice
1. a. 20-6=-20+(-6)=-26
b. 3-(-5=3+5=8
c. 7-17=7+(17)=-10
d —4-(9=-4+9=5

2. 9.6—(=5.7)=15.3

99 9 (9) 9 3
4 _l_(_Zj__l 2_ 5,83
4 U5) 45 20 20 20

5.a -11-7=-11+(-7)=-18
b. 35-(=25)=35+25=60

6. a. —20-5+12—(=3)=-20+(=5)+12+3
=-10

b. 52-(-4.4)+(-8.8)=52+4.4+(-8.8)

=0.8
7. 8. —9+[(-4-1)—-10]=-9+[(~4+(~1)-10]
=—9+[(-5)-10]
=-9+[-5+(-10)]
=-9+[-15]
=-24

b. 52 -20+[-11—(=3)]=5% —20+[-11+3]
=52 -20+[-8]
=25-20+(=8)
=25+ (=20)+(=8)
=5+(-8)
=-3

8. a. Replace x with 1 and y with —4.
x—y 1-(=4) 1+4

5_1
l4+x  14+1 15 15 3

b. Replace x with 1 and y with —4.
XX—y=()?—(4)=1-(4)=1+4=5

Chapter 1: Real Numbers and Introduction to Algebra

9. —1+x=1
—-1+(-2) 21

—3 =1 False

—2 is not a solution.

10. 29,028 — (—1312) =29,028 + 1312 = 30,340
Mount Everest is 30,340 feet higher than the
Dead Sea.

11. a. These angles are supplementary, so their
sum is 180°. This means that m/x is
180° — 78°.
mZx =180° — 78° = 102°

b. These angles are complementary, so their
sum is 90°. This means that mZy is
90° — 81°.
mZy =90°-81°=9°
Vocabulary and Readiness Check
1. Itistruethata—b=a+(=b). b

2. The opposite of nis—n. a

3. Toevaluate x —y for x =—10 and y = —14, we
replace x with —10 and y with —14 and evaluate

-10—-(=14). d
4. The expression =5 — 10 equals =5 + (=10). ¢

Exercise Set 1.5
2. -12-8=-12+(-8)=-20
4. 8—-11=8+(-11)=-3
6. 12-(-5=12+5=17
8 3—-(-6)3+6=9
10. —60 — (—48) =—-60 + 48 =12
12. 8-4=-8+(-4)=-12
14. 15-(-33)=15+33=48
16. -4—-(-16)=—-4+16=12
18. —36-51=-36+(-51)=-87

20. -17-(-17)=-17+17=0
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Chapter 1: Real Numbers and Introduction to Algebra

24,

26.

28.

30.

32,

34.

36.

38.

40.

42,

44.

46.

48.

50.

52,

54.

83-112=83+(-11.2)=-2.9

—6.1-(=5.3)=—6.1 +5.3=-0.8

37 3 ( 7} 6 ( 7) 1
4 8 4 8 8 8 8

_L_Z__LJF(_ZJ__iJ{_ﬁj__ﬁ
108 10\ 8) 40 (" 40) 40

43— (-0.87)=4.3 +0.87=5.17
0—(—4.21)=0+421 =421

3—-(-2)=3+2=5
—2 subtracted from 3 is 5.

-17-(-1)=-17+1=-16
The difference between —17 and —1 is —16.

—4-9=-4+(-9)=-13
9 subtracted from —4 is —13.

11-(-14)=11+14=25
11 decreased by —14 is 25.

-16—-(-3)+(-11)-14=-16+3+(-11) +(-14)
=-13+(-11)+(-14)
=-24+(-14)
=-38

7-12+(-5)-2+(-2)
=T7+(=12)+(-5)+(-2)+(-2)
==5+(-5)+(-2)+(-2)
=-10+(-2)+(-2)
=-12+(-2)

=-14

9-(3-8)=-9—(-5)=-9+5=—4
23-6-3=8-18=8+(-18)=-10

4-6(7-3)=4-6[7+(-3)]
=4-6(4)
=4-24
=4+(=24)
=-20

(2-3)+5% =[2+(-3)]+5?
=—1+5%
=—-1+25
=24

24

56.

58.

60.

62.

64.

66.

68.

70.

ISM: Algebra A Combined Approach

=5+ [(4-15)—(-6)— 8]
=5+ 1[4+ (-15)) + 6 + (-8)]
=5+ [(-11) + 6 + (=8)]

=5+ [-5+ (-8)]

=5+ [-13]

=-18

|2+ 62 +(~3-8) =|-2|+ 6 +[-3+(-8)]
=2+4+36+(-11)
=38+(-11)
=27

Replace x with =5 and y with 4.
y—x=4-(5)=4+5=9

Replace x with =5 and y with 4.
15-x _15-(=5 _15+5 20 _ 2-10_10
y+2 4+2 4+2

6 23 3

Replace x with -5, y with 4, and ¢ with 10.
|y|+3x—2t =|4]+3(=5)-2(10)
=4+(-15)-20
=-11-20
=—11+(-20)
=-31

Replace x with —5 and ¢ with 10.
? —x=10? —(-5)=10% +5=100+5 =105

Replace x with -5, y with 4, and ¢ with 10.
I5y—x [5(4)-(-5)|
6t  6(10)
_20+5]
~6(10)
_ [
©6(10)
25

60
55

-5

| S

1

[\

x—10=-7
3-102 -7
3+(-10) 2 -7
—7=-7 True
Since the result is true, 3 is a solution of the
given equation.
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72. —x—-6=—x-1
—-(-10)-6 £ —(-10)-1
10-6 210-1
10+(=6) 2 10+ (=1
4=9 False
Since the result is false, —10 is not a solution of the given equation.

74. —Xx
-5
+(=5)

4=—-4 False

Since the result is false, 5 is not a solution of the given equation.

>~ B~ N

o kol

1
2 1
1

76. 134 —(-80)=134+80=214
Therefore, 134°F is 214°F warmer than —80°F.

78. 93-18-26=93+(—18)+(-26)
=75+ (-26)
=49
She owes $49 on her account.

80. Supplementary angles sum to 180°.
180°-105°=y
180°+(-105°) =y
75°=y

82. 15-24=15+(24)=-9
Her new score is —9.

84. 4101 — (-226) =4101 + 226 = 4327
Bishop Airport is 4327 feet higher than the Furnace Creek Airport.

86. x=90°-50°
x=90°+ (-50°)
x=40°

88. The difference of —3 and a number is —3 — x.

90. Add a number and —36 is x + (=36).

92. Month Monthly Increase or Decrease
July 33.6 —29.7 +33.6 + (-29.7) =3.9°
August 33.3 -33.6 =33.3 + (-33.6) =-0.3°

September 27.0-333=27.0+(-33.3) =-6.3°

October 8.8 -27.0=8.8 + (-27.0) =-18.2°
November —-6.9-8.8=-6.9+(-8.8) =-15.7°
December -17.2-(-6.9)=-17.2+ 6.9 =-10.3°

94. The largest negative number corresponds to October.

25
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96.

98.

100.

102.

104.

106.

answers may vary
—4-8=—4+(-8)=-12
-3-(-10)=-3+10=7
true; answers may vary
true; answers may vary

Since 4.362 is less than 7.0086, the answer is
negative.
4.362 — 7.0086 = —2.6466

Integrated Review

1.

10.

11.

The opposite of a positive number is a negative
number.

The sum of two negative numbers is a negative
number.

The absolute value of a negative number is a
positive number.

The absolute value of zero is 0.

The sum of two positive numbers is a positive
number.

The sum of a number and its opposite is 0.

The absolute value of a positive number is a
positive number.

The reciprocal of a negative number is a
negative number.

1 1
The opposite of — is ——.
pp 7 7

The absolute value of % is %

The opposite of —% is %

The absolute value of —% is %

The number whose opposite is —3 is 3.
The absolute value of 3 is 3.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

26

Copyright © 2012 Pearson Education, Inc.
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The number whose opposite is 19—1 is TR
9

The absolute value of —2 is —.
11 11

~19 + (=23) = —42
7-(=3)=7+3=10
~15+17=2
—8-10=-8+(-10)=—18

18 + (—25) =7
~2+(-37)=-39
—14-(-12)=-14+12=-2
5-14=5+(-14)=—9
45-79=45+(-79)=-34

—8.6-12=-86+(-12)=-9.8

3 1 3 1 21 4 25
4 7 4 ( 7) 28 ( 28] 28

2 7 2 ( 7) 16 ( 21) 5
3 8 3 8 24 24 24

O—-(7+4-6=-9+T7+4+(-6)
=-2+4+(-6)
=2+(-6)
=4

11-20+(=3)-12=114+(-20)+(-3) + (-12)

-9+ (=3)+(-12)

-12+(-12)

=-24

24-6(14—11) = 24— 6[14 + (- 11)]
=24-6(3)
=24+ (-6)(3)
=24+ (-18)
=6

30-5(10-8) = 30— 5[10+(~8)]
=30-5(2)
=30+ (=5)(2)
=30+(-10)
=20

Publishing as Prentice Hall.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(7=17)+4% =[7+(=17)]+ 4>
=-10+4>

~10+16

=6

92 +(10-30) =92 +[10+ (=30)]
=92 +(=20)
=81+ (=20)
=61

9] +3% + (~4—20) =|-9| + 3% +[~4 + (-20)]
=9+9+(-24)
=18+(-24)
=—6

|~4—5|+5% +(=50) = |4+ (=5)| + 5% + (=50)
= |9 +5% +(~50)
=9+25+(-50)
=34 +(=50)
=-16

—T+[(1-2)+(~2-9)]
==T+[(1+(-2)) +(-2+(-9))]
==T+[(-D+(-1D]
=-7+(~12)

=-19

—6+[(-3+7)+(4-15)]
=—6+[(-3+7)+(4+(-15))]
=—6+[4+(-11)]
=—6+(-7)

=-13

1-5=1+(-5)=-4

3-(-2)=-3+2=-1

_E_L__§+(_Lj__§+(_ij__§
s 10 8 \10) a0 \ 40) a0

2(19-17)% =3(=7+9)?

= 2019+ (=17 +(=3)(=7 +9)?
=22 +(-3)(2)*
=2(8)+(-3)(4)

=16+(-12)

=4

Chapter 1: Real Numbers and Introduction to Algebra

40.

41.

42,

43.

44.

45.

46.

3(10-9)2 +6(20-19)°
=3[10+(=9)]> +6[20+ (-19)]
=312 +6(1)°

=3()+6(1)

=3+6

=9

Replace x with =2 and y with —1.
x=y=-2-(-1)=-2+1=-1

Replace x with -2 and y with —1.
xX+y=-2+(-1)=-3

Replace y with —1 and z with 9.
y+z=-1+9=8

Replace y with —1 and z with 9.
z=y=9-(-1)=9+1=10

Replace x with -2, y with —1, and z with 9.
[52=x _[59)-(-2)
y=x  -1-(-2)
_|4s+2|
)
_47
T
_47

1
=47

Replace x with —2, y with —1, and z with 9.
—x—y+z| |-(2)-(-D+9|
2z 2(9)
_|2+1+49)
18
_12

18
B

8

N =
=)

[SSHI SRV
o)}

Section 1.6 Practice

27

—8(3)=-24
5(=30) = -150
—4(-12) = 48
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g 2131 5 10. a. —12+4=—12.12_3
6 4 64 24 4
5. 6(-2.3)=—13.8 b, 20 o0 1,
BT 10
6. —15(=2) =30
36 1
7. a. 5(0)(=3)=0(=3)=0 ¢ T =36 =9
b. (=1)(=6)(=7) = (6)(-7) =—42
1. a. 2_5
c. (2)DH(B)(=1D) =(=8)(-8) (-1 35
= 64(~1)
-6
8. a. (-2)* =(=2)(=2)(=2)(=2) =16
C. ﬂ=—25
b. 2*=-(2-2.2.2)=-16 -2
c. (=1 = (=D(=D)(=D(=D)(=1)=—1 d. %=—360
d —’=-11111)=-1 b 5.,2_.53_15_35_5
) 93 92 18 36 6
- (-
" L9) Lol o) sl 13 _z{_ij:_z.(_zjzm
7 5 70 1) 7

9. a. The reciprocal of 13 is L since 13-L =1. 7
13 13 14. a. o is undefined.

b. The reciprocal of % is g since

b. £=0
7 15 -2
E'—=1.
15. a. M:Q:O
3 3

c. The reciprocal of -5 is —é since
1 b. -3(-9)-4(—4)=27-(-16)=27+16=43
—5-——==1.

5

e (-3 +2[(5-15-|-4-1[]
=(-3)* +2[(-10)-|-5(]

d. The reciprocal of 3 is _u since
18 = (-3)* +2[-10-5]

LIS = (-3 +2(-15)
11 8 =9+(=-30)
=-21
e. The reciprocal of 7.9 is € since
7.9 d —7(—4)+2: 28+2 =£=—6
29. L 1 T -10-(=5) -10+5 -5

7.9

28
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5(=2)° +52 _5(-8)+52

—4+1 -3
_ —40+52

16. a. Replace x with —1 and y with =5
3y _ 35 _-15_15-1

455 45(-1) —45 15-3

1
3
b. Replace x with —1 and y with -5.
2 3 _ 2 3
X =y =(=D)" = (=)
=1-(-125)

=1+125
=126

c¢. Replace x with —1 and y with —5.
x+y —1+(=5) -6 _

3x 3-) -3

17. 2_3-x43
4

_—8—3 £ -8+3
4

-2-32-5
-5=-5 True
—8 is a solution.

18. total score =4 - (—13) =-52

The card player’s total score was —52.

Calculator Explorations
1. -38(26-27)=38
2. —59(-8) + 1726 = 2198
3. 134 +25(68 -91) =441

4. 45(32) - 8(218) = —304

5, 2029 _ g,
175-205

6. M is undefined.
—181—(—181)

7. 9% —4550 = 54,499

Chapter 1: Real Numbers and Introduction to Algebra

8.

9.

10.

58 —6259 = 384,366
(-125)% =15,625

~125% =-15,625

Vocabulary and Readiness Check

1.

The product of a negative number and a positive
number is a negative number.

The product of two negative numbers is a
positive number.

The quotient of two negative numbers is a
positive number.

The quotient of a negative number and a positive
number is a negative number.

The product of a negative number and zero is 0.

The reciprocal of a negative number is a
negative number.

The quotient of 0 and a negative number is 0.

The quotient of a negative number and 0O is
undefined.

Exercise Set 1.6

2.

4.

10.

12.

14.

16.

18.

20.

—8(5) = —40
7(~4) = 28
—6(—11) = 66

-2-37=-74

6(=2.5) = —15
(-2)(3)(~4) = 6(—4) =24
(B3)(=5)(-2)(0) = ~15(-2)(0) = 30(0) =0

(=3)* =(=3)(-3)(=3) =9(-3) = 27

6% =—6-6=-36
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22,

N}

24,

26.

28.

30.

32.

34.

36.

38.

40.

42,

44.

46.

48.

50.

52,

(-3

—0.82=-08-0.8=-0.64

The reciprocal of % is 7 since %-7 =1. 56.
. 1. 1
The reciprocal of -8 is 3 since —8- [—gj =1.
58.
The reciprocal of _° is _B since
13 6
_2 . (_Ej =1 60.
B\ 6)
{ { 62.
The reciprocal of 1.5 is — since 1.5[—) =1.
1.5 1.5
64.
36_ 4
-9 66.
1
~60+5=-60-—=—-12 68.
5
0 70.
57"
- 72.
— is undefined.
74.
L(_lj_i(_Z]_ﬁ 76
5 2) 5 1 5 8.
49+-0.07=—2 _79 80
-0.07
(7)) =49 82.
E(_Ej __4 84,
7\ 11 77
86.
—45
T _5
9 88.
14_4
-2

30

Copyright © 2012 Pearson Education, Inc.
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(=2)° = (-2)(=2)(=2)(-2)(-2)
=4(=2)(-2)(-2)

-8(=2)(-2)

16(=2)

=-32

(=0.3)3 = (=0.3)(=0.3)(-0.3)

=0.09(=0.3)
=-0.027
_EK_EJZEZﬂ:l
6\ 10) 60 415 4
_L;[_ij__L.[_Ej_ﬂ
10 L11) 10l 8) 80
~1.3(=0.6) = 0.78
86 _ 344
2.5
—3*=-3.3.3.3=-81
=17 = (=D(=D(=D)(=D(=D(=1)(=1) =—1
~12(12) = —144
5.5 112 60
12 12 125 60
8- 11=-8+(-11)=-19
—8(~11) = 88
6(~15) = -90
. 6+(=15)=-9
—6(=3) _18 __29_ 9
4 -4 2.2 2
—4(3 — 9) = —4[3 + (=9)] = —4(~6) = 24
—8(=3) —4(=1) =24 — (—4) =24 + 4 =28
32 -2[(3-5)-(2-9)]=3% ~2[(-2)~ (-7)]

=32 -2[-2+7]
=9-2(5)
=9-10
=9+(-10)
=1
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3244 9+4 13 106. Replace x with =5 and y with 3.
N ——=—0=7 10—y _10-(-3) _ 10+3 _ 13 _
x—-8 —5-8 5+(-8) -13
2-4> 2-16 -2+(-16) -I8
92. 306 18 © 18 s 1 108. Replace x with —5 and y with —3.
2y+3 = 2A=3)+3 = —6+3 =_—3 is undefined.
oq 20+ (H23) _ 2041609 Dox =) S0
=5 s 110. Replace x with 5 and y with —3.
Ty v ox_ (3’5
_28 2x 2(=5)
T4 _9+5
14 -10
I 4
7-2
. 2 — — =Tz 5
g, (D14 _4-4_4vH_0 5.2
4-9  4-9 4+(9) - __7
5
8-3(-2)  8-(-06)
98. = 112.  17-4x=x+27
2=54 281(6"20) 17-4(=2) 2 —2+427
= 17-(-8) 2 —2+27
220 1748 2 —2427
= b 25=25 True
2.7 Since the result is true, —2 is a solution of the
= 711 given equation.
1 114. —=-3=5
11 6
48
-3+6|+|-2+7 [3|+]5 —-3%5
oo, I3relel2e7] Blels_aes s :
|-2-2| |4 4 4 8-325
8+(-3)25
102 8(-T+(=2)(-6) _ —56+12 _—44 44 5=5 True
©(L9)3) +(=10)(=11) —27+110 83 83 Since the result is true, 48 is a solution of the
given equation.
104. Replace x with =5 and y with —3. 4d
2y—-12  2(=3)-12 116. S - -6
x-4  —=5-4 ~30+4
_—6-12 5 2-6
—5-4 -26
_—6+(-12) = =—-6 False
=5+(-4) . . . .
18 Since the result is false, =30 is not a solution of
= oy the given equation.

=2 _
118. The quotient of —8 and a number is i or
X

-8 + x.

31
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120.

122.

124.

126.

128.

130.

132.

134.

136.

138.

140.

142.

The sum of a number and —12 is x + (—12).

The difference of a number and —10 is x — (=10).
Multiply a number by —17 is x - (—=17) or —17x.
A loss of $400 is represented by —400.

7 - (=400) =-2800

His total loss was $2800.

A drop of 5 degrees is represented by —5.
6-(-5)=-30

The total drop in temperature was 30 degrees.

True since the product of any number of positive
integers is positive.

True since the product of any number of positive
integers is positive.

30 -330

-1

The surface temperature of Neptune is —330°F.
answers may vary

answers may vary

23 + (=4)] = 2(-7) = —14

~9 — (~4)(=6) = =9 ~ 24 = -9 + (-24) =33

Section 1.7 Practice

1.

a. 7-y=y-7

b. 4+x=x+4

®

5:-(-3:-6)=(5--3)-6

b. (2+7)+3=-=2+(7+3)

e

(g+n+17=qg+@+17)
d. (ab)-21=a-(b-21)

Since the order of two numbers was changed but
their grouping was not, the statement is true by
the commutative property of multiplication.

Since the grouping of the numbers was changed
and their order was not, the statement is true by
the associative property of addition.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

32

ISM: Algebra A Combined Approach

(=3+x)+17==-3+(x+17)
=-3+(17+x)
=(=3+17)+x
=14+x

405x)=(4-5) - x=20x
S5(x+y)=5x)+5(y) =5x+ 5y
=32+ 7x)=-312) + (-3)(7x) =—6 - 21x

4(x+6y—-2z)=4(x)+4(6y)-4(2z2)
=4x+24y-8z

-13-a)=-1B)-(-1)a)=-3+a

~8+a-b)=-18+a—-b)
=(=D®) +(-D(a)—(=1)(b)

=—8—a+b
l(2x+4)+9—l(2x)+l(4)+9
2 2 2

=1x+2+9
=x+11

9-3+9-y=93+y)
dx +4y=4(x+y)

T(a+b)=T-a+17- billustrates the distributive
property.

12 + y =y + 12 illustrates the commutative
property of addition.

—4 - (6 - x) =(—4 - 6) - x illustrates the associative
property of multiplication.

6+ (z+2) =6+ (2 + 7) illustrates the

commutative property of addition.

3[%) =1 illustrates the multiplicative inverse

property.
(x +0) + 23 = x + 23 illustrates the identity

element for addition.

(7-y)-10=y- (7 - 10) illustrates the
commutative and associative properties of
multiplication.
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Vocabulary and Readiness Check

1.

X+ 5 =15+ xis a true statement by the
commutative property of addition.

x-5=5"x1is atrue statement by the
commutative property of multiplication.

3(y+6)=3-y+3-6is true by the distributive
property.

2-(x-y)=(2-x)-yisatrue statement by the
associative property of multiplication.

x+ (7+y)=(x+7)+yis atrue statement by the
associative property of addition.

The numbers —% and —% are called reciprocals

or multiplicative inverses.

The numbers —% and % are called opposites or

additive inverses.

Exercise Set 1.7

2.

10.

12.

14.

16.

18.

20.

8 + y =y + 8 by the commutative property of
addition.

—2 - x =x - (=2) by the commutative property of
multiplication.

ab = ba by the commutative property of
multiplication.

19 + 3y = 3y + 19 by the commutative property
of addition.

3. (x-y)=(3x) - y by the associative property of
multiplication.

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

(=3y) - z==3 - (y2) by the associative property
of multiplication.

6 + (r+5) = (6 + r) + s by the associative
property of addition.

F+3)+11=r+@G+1)=r+14

2(42x) = (2 - 42)x = 84x

Chapter 1: Real Numbers and Introduction to Algebra

22,

24.

26.

28.

30.

32.

34.

36.

38.

40.

42,

44.

46.

48.

50.

52.

33

1 1
~Z82)=|—--8|z=1z=
8( 2) [8 jz z2=2

T+(x+4)=7+@+x)=T+4)+x=11+x

—-3(12y) = (-3 - 12)y =-36
(3-(33)
—|—=r|=|——|r=Ilr=r
72 72

—%(7x) z[—%ﬁ)x:—%x

7(a+b)=T(a)+7(b)=Ta+Tb
1Hy-4)=11(0)-11(4) = 11y - 44
5(7 + 8y) = 5(7) + 5(8y) = 35 + 40y
3(8x—1)=3(8x) - 3(1)=24x -3
2(x +5) =2(x) + 2(5) = 2x + 10
=3(z=y)=-3(2) = 3(-y) =3z + 3y

1 1 1 11
——Q@r+1)=—=Q2r) =) = —r ——
2( r+11) 2( r) 2( )=-r 5

8(3y +2—6) =8(3y) +8(z) +8(~6)
=24y +87-48

—A(442p+5)+16=—4(4)—4(2p)—4(5)+16
=-16-8p-20+16
=(~16+16)—8p—20
=0-8p-20
=-8p—20

—(9r+5)=-109r+5)
==109r)+(=DG)
=-9r-5

—(g—2+46r)=—1(g—2+6r)
=-1(¢g)-1(-2)-1(6r)
=—q+2-6r

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.
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54.

56.

58.

60.

62.

64.

66.

68.

70.

72.

74.

76.

78.

80.

82.

84.

1 7 1 1 7
Z(4x—2)—5—z(4)€)+z(—2)—5

=x—4

1 1 1
——(10a-25b) =-—=(10a) —=(-25b
5( ) 5( ) 5( )
=-2a+5b

10(4s+6)—40=10(4s)+10(6) — 40
=405 +60-40
=40s+20

—-11(5x+3)+10=-11(5x)-11(3) +10
=-55x-33+10
=-55x-23

-0.6(2x+1)—0.1=-0.6(2x)—0.6(1)-0.1
=-1.2x-0.6-0.1
=-1.2x-0.7

14-z+14-5=14(z+5)
9a+9%=9-a+9-b=9%a+b)
(3a+F)y=(3)-a+(3)-y=-3a+y)
25x +25y=25-x+25-y=25(x+y)

43+ 8)=4 -3 + 4 - 8 illustrates the distributive
property.
9-(x-7)=(9 - x) -7 illustrates the associative

property of multiplication.

1 - 9 =9 illustrates the identity element of
multiplication.

—4-(8-3)=(8"-3) - (—4) illustrates the
commutative property of multiplication.

(a+9)+6=a+ (9 + 6) illustrates the
associative property of addition.

(11 +r)+8=(r+ 11) + 8 illustrates the
commutative property of addition.

r + 0 = rillustrates the identity property of
addition.

ISM: Algebra A Combined Approach

86. —%(—%j =1 illustrates the multiplicative

inverse property.

88. The opposite of —% is %

The reciprocal of 2 is —g.
3 2

90. The opposite of 4y is —4y.

The reciprocal of 4y is L
4y

92. The expression is the opposite of 7x or —7x.

The reciprocal of —7x is —L.
X

94. False; the reciprocal of —% is —%.
a

a a
The opposite of —— is —.
pp > 5

96. “Putting on your shoes” and “putting on your
socks” are not commutative, since the order in
which they are performed affects the outcome.

98. “Reading the sports section” and “reading the
comics section” are commutative, since the order
in which they are performed does not affect the
outcome.

100. “Baking a cake” and “eating the cake” are not
commutative, since the order in which they are
performed affects the outcome.

102. “Dialing a number” and “turning on the cell
phone” are not commutative, since the order in
which they are performed affects the outcome.

104. a. The property illustrated is the associative
property of addition since the grouping of

addition changed.

b. The property illustrated is the commutative
property of addition since the order in which
they are added changed.

c. The property illustrated is the commutative
property of addition since the order in which
they are added changed.

106. answers may vary
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108. answers may vary

Section 1.8 Practice

1.

a. The numerical coefficient of —4x is —4.
b. The numerical coefficient of 15y3 is 15.

c¢. The numerical coefficient of x is 1, since
x = 1lx.

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

. .. N
e. The numerical coefficient of % is Z, since

FNQ S}
I

a. 7x% and —6x° are unlike terms, since the
exponents on x are not the same.

b. 3x2y2, - x2y2, and 4x2y2 are like terms,
since each variable and its exponent match.

¢. —5ab and 3ba are like terms, since ab = ba
by the commutative property.

d. 2x° and 4y3 are unlike terms, since the
variables are not the same.

e. —7m”* and 7Tm®* are like terms, since the
variable and its exponent match.

a. 9y—-4y=09-4)y=>5y
b. 11x%+x% =11+ Dx? =12x°
c. Sy-3x+4x=5y+(3+4)x

=5y+1x
=5y+x

d. 14m* —m? +3m* = 14—1+3)m> =16m>
Ty+2y+6+10=(7+2)y+(6+10)=9y + 16
2x+4+x-11=-"2x+x+4-11

=(2+Dx+(4-11)
=—x-7

Chapter 1: Real Numbers and Introduction to Algebra

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The terms 3z and —3z° cannot be combined
because they are unlike terms.

8.9y +42y—3=(89+42)y-3=13.1y-3
3(11y +6) =3(11y) + 3(6) = 33y + 18

—4(x+0.2y —3) = —4(x) + (-4)(0.2y) — (=) (3)
=—4x-0.8y+12

-Bx+2y+z-1
=-1C3x+2y+z-1)

=-16x) +(=D2y) + (=D(2) - (DD
=-3x-2y—z+1

4(4x—-6)+20=16x—-24+20=16x—-4

5-Bx+9)+6x=5-3x-9+6x
=-3x+6x+5-9
=3x—4

=3(7x+1)—(4x-2)=-21x-3-4x+2
=-25x—1

8+11(2y—9)=8+22y—99=-91+22y
(4x—3)—(9x—10) =4x—3-9x+10=—5x+7

Three times a number subtracted from 10 is
written as 10 — 3x. This expression cannot be
simplified.

The sum of a number and 2, divided by 3, is
x+2

written as (x + 2) = 5 or . This expression

cannot be simplified.

Three times a number, added to the sum of a
number and 6, is written as (x + 6) + 3x.
x+6)+3x=x+6+3x=4x+6

Seven times the difference of a number and 4 is
written as 7(x — 4).
Tx—4)=Tx—-28

Vocabulary and Readiness Check

1.

14 y2 +2x—23 is called an expression while

14 y2, 2x, and —23 are each called a term.

To multiply 3(=7x + 1), we use the distributive
property.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

To simplify an expression like y + 7y, we
combine like terms.

The term z has an understood numerical
coefficient of 1.

The terms —x and 5x are like terms and the terms
5x and 5y are unlike terms.

For the term —3x2 y, —3 is called the numerical
coefficient.

The numerical coefficient of =7y is —7.
The numerical coefficient of 3x is 3.
The numerical coefficient of x is 1, since x = 1x.

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

The numerical coefficient of 17x? y is 17.

The numerical coefficient of 1.2xyz is 1.2.

5y and —y are like terms, since the variable and
its exponent match.

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

2z and 312 are unlike terms, since the exponents
on z are not the same.

ab® and —7ab? are like terms, since each
variable and its exponent match.

1 . .
8wz and 7 7w are like terms, since wz = zw by
the commutative property.

7.4p3q2 and 6.2p3q2r are unlike terms, since
the exponents on r are not the same.

Exercise Set 1.8

2.

4.

6.

3x+2x=3+2)x=5x
c=Tc+2c=1c=Tc+2c=(1-7+2)c=—-4c
6g+5-3g-7=6g-3g+5-7

=(6-3)g+(5-7)
=3g-2

10.

12.

14.

16.

18.

20.

22,

24,

26.

28.

30.

32.

34.

36.

36

Copyright © 2012 Pearson Education, Inc.
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a+3a-2-Ta=1la+3a—-Ta-2
=1+3-7a-2
=-3a-2

8p+4-8p—-15=8p—-8p+4-15
=8-8)p+(4-15)
=0p-11
=-11

79y-0.7-y+02=7.9y—1y—0.7+0.2
=(7.9-1)y+(=0.7+0.2)
=6.9y-0.5

Tc—8—-—c=Tc—1c-8=(7T-1)c-8=6¢c—-8

S5y—14+7y-20y=5y+7y-20y—-14
=(5+7-20)y—-14
=-8y-14

8h+13h—6+7Th—h=8h+13h+7Th—1h—6
=@+13+7-1)h-6
=27h-6

8¢ +x° —11x° =8+1-11)x> = —2x°

2.8w—0.9-0.5-2.8w
=2.8w—-2.8w-0.9-0.5
=(2.8-2.8)yw+(-0.9-0.5)
=0w—-14

=-14

04y—-6.7+y-0.3-2.6y
=04y +1y-2.6y—-6.7-0.3
=04+1-2.6)y+(-6.7-0.3)
=—12y-7

Tr+3) =701 +7(3) = Tr + 21
—4(y + 6) = —4(y) — 4(6) = —dy — 24

—2(4x-3z-1)=-2(4x)—2(-3z2) - 2(-1)
—8x+6z+2

—(y+5z=-7)=-W(y+5z-7)
=-1(y)-1(52)-1(-7)
=—-y—-5z+7

9z+T7)—15=9z+63-15=9z+48

-32x+5)—6x=—-6x—-15—06x
—6x—6x—15
=—-12x-15
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ISM: Algebra A Combined Approach

Chapter 1: Real Numbers and Introduction to Algebra

38. 2(6x—-1)—(x—-7)=12x-2—-x+7 60. (y+16)+By—-5=y+164+3y-5
=12x—x-2+7 =y+3y+16-5
=11x+5 =4y+11

40. 8y—-2-3(y+4)=8y-2-3y-12 62. (12+x)—(4x=T)=12+x—4x+7
=8y—-3y-2-12 =x—4x+12+7
=5y-14 =-3x+19

42. —1lc—(4-2c)=-1lc—4+2c 64. 2m—-6)—(m—-3)=2m—-6-m+3

=—1lc+2c—4 =2m-m—6+3
=-9c—-4 =m-3

44. (8-5y)—(4+3y)=8-5y—-4-3y 66. The difference of a number and two, divided by
=—Sy-3y+8-4 five is written as ——
=-8y+4

46. 42x-3)—(x+1)=8x—-12—-x-1 68. Eight more than triple a number is written as
=8x—x—12-1 3x+8.
=7x—-13

70.

The sum of 3 times a number and 10, subtracted
from 9 times the number is written as

1 | 9 2 2 1
48. -(Y+2)+—Q2y-D==y+—-4+—y——
T i TR,

- 9 y +l v+ 4 1 72. Six times the difference of a number and 5 is

9x - (Bx+10)=9x—3x - 10 =6x - 10.

50.

5 5 10 10 written as 6(x — 5) = 6x — 30.
10 3
5 v+ 10 74. Half a number minus the product of the number
3 and eight is written as 0.5x — 8x = —7.5x.
= 2y + B

8+4(3x—-4)=8+12x-16
=8-16+12x
=-8+12x

76.

78.

Since 1 cylinder balances 2 cubes, 2 cylinders
would balance 4 cubes (not 3). The scale is not
balanced.

Since 1 cylinder balances 2 cubes and 1 cone
balances 1 cube, both sides are equivalent to

52. 0.2(k+8)—0.1k =0.2k +1.6-0.1k 2 cubes. The scale is balanced.
=0.2k-0.1k +1.6
=0.1k+1.6 80. answers may vary

54.

56.

14— 11(5m + 3n) = 14 — 55m — 33n

T2x+5)—4(x+2)—20x
=14x+35-4x—-8—-20x
=14x—4x—-20x+35-8
=-10x + 27

82.

84.

5+4Bx-D+Q2x+5)=5+3x—-1+2x+5
=3x+2x+5-1+5
=5x+9

The perimeter is (5x + 9) centimeters.

S5x+10(3x)+25(30x—1) =5x+30x+750x —-25
=35x+750x-25
=785x—-25

58. l(9)6—6)—()c—2)=3x—2—x+2 ) )
3 Their value is (785x — 25)¢.
=3x—x-2+2
=2x 86. no; answers may vary

37
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Chapter 1 Vocabulary Check

1.

10.

11.

12.

13.

14.

15.

The symbols #, <, and > are called inequality
symbols.

A mathematical statement that two expressions
are equal is called and equation.

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

A symbol used to represent a number is called a
variable.

Two numbers that are the same distance from 0
but lie on opposite sides of 0 are called

opposites.

The number in a fraction above the fraction bar
is called the numerator.

A solution of an equation is a value for the
variable that makes the equation a true
statement.

Two numbers whose product is 1 are called
reciprocals.

In 23, the 2 is called the base and the 3 is called
the exponent.

The numerical coefficient of a term is its
numerical factor.

The number in a fraction below the fraction bar
is called the denominator.

Parentheses and brackets are examples of
grouping symbols.

A term is a number or the product of a number
and variables raised to powers.

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

If terms are not like terms, then they are unlike
terms.

Chapter 1 Review

1.

Since 8 is to the left of 10 on the number line,
8 < 10.

Since 7 is to the right of 2 on the number line,
7>2.

10.

11.

12.
13.
14.

15.

16.

38
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Since —4 is to the right of —5 on the number line,
-4 > -5.

Since % =6 is to the right of —8 on the number
line, 2 > —8.

2
Since |-7| = 7 is to the left of |-8| = 8 on the
number line, |-7| < |-8§|.

Since |-9| = 9 is to the right of —9 on the number
line, |-9| > -9.

-1 =-1

Since |-14| = 14 and —(-14) = 14,
|-14] = —(-14).

Since 1.2 is to the right of 1.02 on the number
line, 1.2 > 1.02.

Since —§=—— and _E is to the left of _é on
2 4 4 4

3
<-—=.

the number line, —— 1

Four is greater than or equal to negative three is
written as 4 = 3.

Six is not equal to five is written as 6 # 5.
0.03 is less than 0.3 is written as 0.03 < 0.3.

Since 155 is to the left of 400 on the number
line, 155 < 400.

a. The natural numbers are 1, 3.
b. The whole numbers are 0, 1, 3.

c. The integers are —6, 0, 1, 3.

d. The rational numbers are —6, 0, 1, 1%, 3,

9.62.
e. The irrational number is 7.
f. The real numbers are all numbers in the set.
a. The natural numbers are 2, 5.

b. The whole numbers are 2, 5.
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17.

18.

19.

20.

21.

22,

23.

c. The integers are -3, 2, 5.

d. The rational numbers are -3, —1.6, 2, 5, %,

15.1.
e. The irrational numbers are \/g , 2.

f. The real numbers are all numbers in the set.

Since —4 < —2, the most negative number is —4
which corresponds to Friday. Thus, Friday
showed the greatest loss.

The greatest positive number is +5 which
corresponds to Wednesday. Thus, Wednesday
showed the greatest gain.

6-3°+2:8=6-9+2-8=54+16=70
The answer is c.

68-5.23 =68-5-8=68—40=68+(—40)=28
The answer is b.

314+2-5)+4=31+10)+4
=3(1D+4
=33+4
=37

8+3(2-6-1)=8+3(12-1)
=8+3[12+(=1)]
=8+3(11)
=8+33
=41

4+]6-2/+8%  4+|6+(-2)|+8>
4+46-4 4464
d+]d]+8?
T 4464
_4+4+64

4424
_2

28

Chapter 1: Real Numbers and Introduction to Algebra

24,

25.

26.

27.

28.

29.

30.

31.

32.

39

5[3(2+5)—5]=5[3(7) - 5]
=5[21-5]
=5[21+(=5)]
=5(16)
=80

The difference of twenty and twelve is equal to
the product of two and four is written as
20-12=2-4.

The quotient of nine and two is greater than

e 9
negative five is written as 5 > 5.

Replace x with 6 and y with 2.
2x+3y=2(6)+3(2)=124+6=18

Replace x with 6, y with 2, and z with 8.
x(y+2z2)=6[2+2(8)]=6(2+16) =6(18) =108

Replace x with 6, y with 2, and z with 8.
£ i:g L=E+§=3+2=5
y 2y 2 22) 2 4

Replace x with 6 and y with 2.
X2 —=3y% =62 -3(2)?
=36-3(4)
=36-12
=36+(-12)
=24

Replace a with 37 and b with 80.
180—a—-b=180-37-80

=180+ (-37) +(-80)

=143+ (-80)

=63
The measure of the unknown angle is 63°.

Replace a with 93, b with 80, and ¢ with 82.
360—a—b—c=360-93-80—-82
=360+ (-93) +(-80) +(-82)
=267+ (-80)+(-82)
=187+(-82)
=105
The measure of the unknown angle is 105°.
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33.

34.

35.

36.

37.
38.
39.

40.

41.

42,
43.
44.
45.
46.
47.
48.

49.

Tx—-3=18
73)-3 218
21-3 218
21+(-3) 2 18
18=18
Since the results is true, 3 is a solution of the
given equation.
3x2+4=x-1
32 +421-1
3)+420
34420
7=0
Since the result is false, 1 is not a solution of the
given equation.

The opposite of -9 is 9.

2 2
The opposite of — is ——.
pp 3 3

The opposite of |[-2| = 2 is —2.
The opposite of —|-7| = -7 is 7.
15 +4=-11

-6+ (-11)=-17

1 1 1 4 3
— | = |=—=—t| —— ===
16 [ 4) 16 ( 16) 16

8+ |-3|=-8+3=-5
—4.6+(=9.3)=—13.9
-28+6.7=39
6—20=6+(-20)=—14
31-84=-31+(-84)=—-115
6-(-11)=—6+11=5
4—15=4+(=15) =11

—21-16+3(8-2) =-21+(-16) +3[8+(-2)]
—21+(-16)+3(6)

21+ (-16)+18
-37+18

=-19

50.

51.

52.

53.

54.

5S.

56.

57.

40
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11-(-9)+6(8-2) 11+9+6[8+(-2)]
2+3-4 2+3-4
_11+9+6(6)
2+3-4
_11+9+36
2+12
_56

14
=4

Replace x with 3, y with —6, and z with —9.
2x% = y+2=2(3)> = (=6)+(-9)
=2(9)+6+(-9)
=18+6+(-9)
=24+ (-9)
=15
The answer is a.

Replace x with 3 and y with —6.
ly—4x |-6-403)
2 203)
_|-6-12]
6
|6+ (-12)|

The answer is a.

50+1+(=2)+5+1+(—4)
=51+(-2)+5+1+(-4)
=49+5+1+(-4)

=54+1+(4)

=55+(-4)

=51

The price at the end of the week is $51.

50+1+(=2)+5=51+(-2)+5=49+5=54
The price at the end of the day on Wednesday is
$54.

The reciprocal of —6 is —%.

The reciprocal of % is %

6(—8) =48
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58

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

. (=2)(~14) =28
-8 5
-6
2_ 14
-3
—3(=6)(=2) = 18(=2) = -36
(=4)(=3)(0)(=6) = 12(0)(-6) = 0(-6) =0

A=3)+(-8) _—12+(-8) 20

=—— is undefined.
2+(=2) 2+(=2) 0
3(-2)> -5 3(4)-5
~14 ~14
_12-5
—14
_12+(=5)
~14
-7
14
__1
2

—6 + 5 =5 + (—6) illustrates the commutative
property of addition.

6 - 1 = 6 illustrates the multiplicative identity
property.

3(8 =5)=3-8—3 -5 illustrates the distributive
property.

4 + (—4) = 0 illustrates the additive inverse
property.

2+ 3 +9)=(2+3) +9illustrates the
associative property of addition.

2 - 8 =8 - 2 illustrates the commutative property
of multiplication.

6(8 +5)=6-8+ 6 - 5 illustrates the distributive
property.

(3-8)-4=3-(8-4)illustrates the associative
property of multiplication.

1 . T
4. 7 =1 illustrates the multiplicative inverse

property.

Chapter 1: Real Numbers and Introduction to Algebra

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

41

8 + 0 = § illustrates the additive identity
property.

4(8 + 3) = 4(3 + 8) illustrates the commutative
property of addition.

52+ 1)=5-2+5"-1illustrates the distributive
property.

Sx—x+2x=5x—1x+2x=05-1+2)x=6x

027-4.6z-7.47=(02-4.6-74)z=-11.8z

lx-i—3-i—z)c—5 =lx+lx+3—5
2 2 2
=[l+l}c+3+(_5)
2 2

8
=—x+(-2
5F (=2)
=4x-2

4 6 4 6
—y+l+=y+2==y+—y+1+2
50T TSI

2(n—-4)+n-10=2n-8+n-10
=2n+n-8-10
=3n-18

3(w+2)—(12—-w)=3w+6—-12+w
=3w+w+6-12
=4w—6

(x+5)-(Tx-2)=x+5-Tx+2
=x—-Tx+5+2
=—6x+7

(y-07)-(1.4y-3)=y-0.7-1.4y+3
=y-14y-0.7+3
=-04y+23

Three times a number decreased by 7 is written
as 3x 7.
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86.

87.

88.

89.

90.

91.

92,

93.

9.

9s.

96.

97.

98.

99.

Twice the sum of a number and 2.8, added to 3
times the number is written as
2(x+2.8)+3x=2x+5.6+3x

=2x+3x+5.6

=5x+5.6.

—|-11]=-11

[11.4]=11.4
So, —|-11|<|11.4].

. 1. . 1
Since —15 is to the right of —25 on the number
line, —ll> —21.

2 2

72+ (-8.1)=-153

14-20=14+(-20)=-6

4(=20) = —80
“20__5

4
_i[ij__E__ﬂ__l
s\16)° 80 420 4
-0.5(=0.3) = 0.15
8+2-4=4-4=16

(2)* = (-D(-2)(2)-2)
= 4(-2)(-2)
=-8(-2)
=16

—3-2(-9) _ -3+18 _15
—15-3(—4) -15+12 -3

5+2[(7-5)> +(1-3)]

=5+ 2[(7 +(=5)% +(1+(=3))]
=5+2[(2)% +(=2)]
=5+2[4+(=2)]

=5+2(2)

=5+4

100.

101.

102.

ISM: Algebra A Combined Approach

15+ 4|9 -15+16+9 _10
10-2-5 10—-10 0
undefined.

73x-3)-5(x+4)=21x-21-5x-20
=21x-5x-21-20
=16x—41

8+2(9x-10)=8+18x-20
=18x+8-20
=18x-12

Chapter 1 Test

1.

10.

11.

12.

13.

14.

42
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The absolute value of negative seven is greater
than five is written as |-7| > 5.

The sum of nine and five is greater than or equal
to four is written as 9 + 5 = 4.

-13+8=-5
-13-(2)=-13+2=-11

6-3—-8-4=18-32=18+(-32)=-14

(13)(-3)=-39
(-6)(-2)=12
-16
16l 16 _
_8 —8
-8 . .
— 1s undefined.
0
|—6|+2_6+2_£__8
5-6 5-6 -1
1535 2 1
2 6 6 6 6 3
8 4 8 8 8
_i E__% E—ﬂo 1E
5 8 40 40 40 40
3(—4)? —80 = 3(16) —80 = 48 —80 = —32
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15. 6[5+2(3—8)—3]=6[5+2(3+(=8))—3] 25. Replace x with 6 and y with —2.
= 6[5+2(=5)-3] 243x—y=2+3(6)—(-2)
=6[5+(=10) + (=3)] =2+18+2
=6[-5+(-3)] =20+2
= 6[-8] =22
=48

26. Replace x with 6, y with —2, and z with —3.

-12+3-8 -12+24 12 y+z—1=—2+(—3)—1

16. —=3
4 4 4 X 6
_—5-1
(=2)(0)(-3) _0(-3) _ 0 _ 6
17. > =~ ¢ =0 _ —54+(<1)
6
18. Since -3 is to the right of —7 on the number line, _ —_6
-3>-7. 6
=-1

19. Since 4 is to the right of —8 on the number line,
4>-8. 27. 8+ (9+3)=(8+9)+ 3 illustrates the
associative property of addition.

20. Since |-3| = 3 is to the right of 2 on the number

line, |-3| > 2. 28. 6 -8 =28 6illustrates the commutative property
of multiplication.
21. |-2|=2 .
1= (=3)=-1+3=2 29. —.6(2.+ 4.) =—6 -2+ (—6) - 4 illustrates the
Since 2 =2, |-2| = —1 — (-3). distributive property.
22. a. The natural numbers are 1, 7. 30. é(6) =1 illustrates the multiplicative inverse
b. The whole numbers are 0, 1, 7. property.
c¢. The integers are =5, 1,0, 1, 7. 31. The opposite of =9 is 9.
d. The rational numbers are -5, —1, i, 0,1,7, 32. The reciprocal of _l of =3.
3
11.6.
33. Losses of yardage occurred on the second and
e. The irrational numbers are /7, 37. third downs. —10 indicates a loss of 10 yards
while -2 indicates a loss of 2 yards, so the
f. The real numbers are -5, -1, l’ 0.1.7. (gjreatest loss of yardage occurred on the second
4 own.
11.6, V7, 3m. 34, 5+(=10)+(=2)+29=—5+(=2)+29
. . =-T7+29
23. Replace x with 6 and y with 2. 7

X y2 =6+ (—2)2 =36+4=40 Since the team was 22 yards from the goal, a
touchdown was scored.
24. Replace x with 6, y with —2, and z with =3.
X+y7=6+(-2)(-3)=6+6=12 35. —14+31=17
The temperature was 17° at noon.

36. —1.5(280) = —-420
She lost $420.
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37. 2y—6-y-4=2y—-y—-6-4
=1y-10
=y-10

38. 2.7x+6.1+3.2x-49=27x+3.2x+6.1-4.9
=59x+1.2
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39. 4(x—-2)-32x—-6)=4x—-8-6x+18
=4x—-6x—-8+18
=-2x+10

40. -5(y+1)+23-5y)=-5y-5+6-10y
=-5y—-10y-5+6
=-15y+1

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.
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