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Chapter P
Fundamental Concepts of Algebra

Section P.1 6. a. ‘1 ) ‘
Check Point Exercises Because +/2 = 1.4, the number inside the
5 5 absolute value bars is negative. The absolute

1. 8+6(x—3)" =8+6(13-3) value of x when x < 0 is —x. Thus,

=8+6(10) 1-v2|=-(1-v2)=+2-1

=8+6(100)

=8+600 b. |z-3

=608 Because 7 = 3.14, the number inside the

absolute value bars is positive. The absolute

2. a. Since 2016 is 16 years after 2000, substitute 16 value of a positive number is the number itself.

for x. Thus,

T =-x*+361x+3193 7-3|=7-3.
=—(16)* +361(16)+3193
=8713 o M

The average cost of tuition and fees at public ) X

U.S. colleges for the school year ending in Because x> 0 | x| B~

2016 was $8713.

Thus, H=£=1

b. The formula underestimates the actual answer Y x

by $65.

3. The elements common to {3, 4,5, 6, 7} and 7. |_4_ (5)| = |_9| =9
{3,7,8,9} are 3 and 7. The distance between —4 and 5 is 9.
{3,4,5,6,7,"{3,7,8,9} ={3,7}
8. 7(4x% +3x)+2(5x° +x)

4. The union is the set containing all the elements of = 7(4x% +30) + 2(5x% + %)
either set. 5 5
13,4,5,6,7,U3,7.8,9) = 3,4,5.6,7.8,9} =28x7 421+ 10x7 4 2x

=38x% +23x

9. 6+4[7—-(x-2)]
=6+4[7—x+2)]
a.  Natural numbers: /9 because /9 =3 =6+4{9-x]
=6+36—4x
=42-4x

5. {—9, ~13,0, 03, % J9, Jﬁ}

b. Whole numbers: 0, \/5

c. Integers: -9, 0, \/§
Concept and Vocabulary Check P.1

d. Rational numbers: =9, —1.3, 0, 03, \/§ .
C1. expression

e. Irrational numbers: % .10 C2. b to the nth power; base; exponent
C3. formula; modeling; models

f.  Real numbers: -9, —1.3, 0, 0.3, %, Vo, o C4. intersection; AN B

C5. union; AUB

Copyright © 2022 Pearson Education, Inc
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Chapter P Fundamental Concepts of Algebra

C6. natural

C7. whole

C8. integers

C9. rational

C10. irrational

C11. rational; irrational
C12. absolute value; x, —x
Cl13. b+a; ba

Cl4. a+(b+c); (ab)c
C15. ab+ac

C16. 0; inverse; 0; identity
C17.inverse; 1; identity
C18. simplified

C19.a

Exercise Set P.1

1. 7+5(10)=7+50=57

2. 8+6(5)=8+30=38

3. 6(3)-8=18-8=10

4. 8(3)-4=24-4=20

5. 8 +3(8)=64+24=88

6. 6 +5(6)=36+30=66

7. 7P —6(7)+3=49-42+3=7+3=10
8. 8 -7(8)+4=64-56+4=8+4=12

9. 4+509-7) =4+502)°
=4+508)=4+40=44

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

6+5(8-6)’ =6+5(2)’
=6+5(8)
= 6+40 =46

82 —3(8—2) =64—3(6)
=64-18=46

8 -4(8-3)=64-4(5)=64-20=44

5(x+2) _ 5(10+2)
2x—14  2(10)—14

_502)
6
=52
=10
7(x=3) _ 7(9-3) :7(6):7‘3:21
2x-16  2(9)-16 2
2x+3y;x=_2’y=4
x+1
_2(—2)+3(4)_—4+12_i__8
—2+1 -1 -1
2xty ;x=—2andy=4
Xy —2x
2(2)+4  4+4 0

(-2)(4)-2(-2) -8+4 4

5 5
C==(50-32)=—(18)=10
9 ( ) 9 (18)
50°F is equivalent to 10°C.

5 5 5
C=—(F-32)=—(86—-32)=—(54)=30
9( ) 9( ) 9( )

86°F is equivalent to 30°C.
h=4+60t—161> = 4+60(2)—16(2)°

=4+120-16(4)=4+120-64
=124-64=60

Two seconds after it is kicked, the ball’s height is

60 feet.

2 Copyright © 2022 Pearson Education, Inc
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21.

22.

23.

24,

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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Section P.1 Algebraic Expressions, Mathematical Models, and Real Numbers

h=4+60t—16¢>
=4+60(3)—16(3)*
=4+180—16(9)
=4+180—144

=184-144=40
Three seconds after it is kicked, the ball’s height is
40 feet.

[1,2,3,4)N{2,4,5) ={2,4}
[1,3,7}N{2,3.8} = {3}
{s.e.iN{t.e;5} ={s.e.1}
IreaIN{Le,ar)=1real)

. {1,3,5,7}N{2,4,6,8,10} ={ }
The empty set is also denoted by .

{1L,3,57}N{-5,-3,-1}={ } or @
[a,b,c,d}ND=D
{w,y,2ND=2
(1,2,3,41U{2,4,5} ={1,2,3,4,5)
{1,3,7,8}U{2,3,8} ={1,2,3,7,8}

{1,3,5,7}U{2,4,6,8,10}
={1,2,3,4,5,6,7,8,10}

[0,1,3,5)U{2,4,6) ={0,1,2,3,4,5,6)

{a,e,i,o,u}UD ={a,e,i,o,u}
{e,m, p,t,y}UD = {e,m, p,t,y}
a. /100

b. 0,100

c. -9,0,4100

d. —9,—%,0,0.25,9.2, /100

e. 3

f. —9,—%,0,0.25,6,9.2,\/100

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

a. /49

b. 0,449

c. -7,0, \/E

d.  -7,-0.6,0,4/49

e. 50

f.  —7,-0.6,0,4/49,/50
a. 64

b. 0,464

c. -11,0,4/64

d. —11,—%,0,0.75,\/6—4
e. 5.m

£, —11,—%,0,0.75,\/5,75,\/67

a V4
b. 0,44

¢. 50,44

d.  -5-03,0,J4

e. 2

f.  —5-03,0,42,4/4

0

Answers will vary. An example is %

Answers will vary. An example is 2.

Answers will vary. An example is —2.

true; —13 is to the left of —2 on the number line.
false; —6 is to the left of 2 on the number line.

true; 4 is to the right of —7 on the number line.

Copyright © 2022 Pearson Education, Inc.
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Chapter P Fundamental Concepts of Algebra

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

true; —13 is to the left of —5 on the number line. 68. The distance is |4 -1 5| = |_1 1| =11.
true; - =-m . .
69. The distance is |—2 —5| = |—7| =7.
true; -3 is to the right of —13 on the number line.

70. The distance is |-6—8|=|-14|=14.
true; 0 is to the right of —6 on the number line.

true; 0 is to the right of —13 on the number line. 71. The distance is [-19—(—4)| =[-19+4| =|-15|=15.
300/ =300 72. The distance is [-26—(-3)| = |-26+3| =|-23|=23.
|-203| =203 73. The distance is
|-3.6—(-1.4)|=|-3.6+1.4=|-22/=22.
[12-7=12-7
74. The distance is
7-n=7-n |-5.4—(-12)|=|-5.4+12|=|-4.2|=42.
75. 6+ (—4)=(-4)+6;
‘\/5 B 5‘ =5-\2 commutative property of addition
distributive property of multiplication over addition
B3 77. 6+Q2+7)=(6+2)+7;
-3 3 associative property of addition
-3
7 7 78. 6-(2-3)=6-(3-2);
H = 3 =-1 commutative property of multiplication
79. 2+3)+(@+5=(4+5+2+3);
||—3| - |—7|| = |3 - 7| = |—4| =4 commutative property of addition

80. 7-(11-8)=(11-8)-7;

||_5| - |_13” - |5 a 13' - |_8| =8 commutative property of multiplication

[x+3|=2+=5)|=|-3]=3 81. 2(-8+6)=—16+12:
distributive property of multiplication over addition
=== 9 =[71=7 82. —8(3+11)=—-24+(-88);

|x| + |y| _ | 2| + |_ 5| —045-7 distributive property of multiplication over addition

o]l =P -[-s]=2-5 =3 B b,
inverse property of multiplication

Y _D S

b s 84. (x+4)+[—(x+4)]=0;
inverse property of addition

M+M:H+ﬂ:g+i:1+(—l):0 85

x y 2 -5 2 5 . 53x+4)-4=5-3x+5-4-4

=15x+20-4
The distance is [2—17| =|-15] =15 . =15x+16

Copyright © 2022 Pearson Education, Inc
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88.

89.

90.

91.

92,

93.

94.

95.
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2(5x+4)-3=2-5x+2-4-3
=10x+8-3
=10x+5

5Bx-2)+12x=5-3x—-5-2+12x
=15x—-10+12x
=27x-10

2(5x=1)+14x=2-5x—2-1+14x
=10x—-2+14x
=24x-2

73y —=5)+2(4y+3)
=7-3y=7-54+2-4y+2-3
=21y-35+8y+6
=29y-29

42y—-6)+3(5y+10)
=4-2y—-4-6+3-5y+3-10
=8y—-24+15y+30
=23y+6

5(3y-2)—(7y+2)=15y-10-7y -2

=8y—12

4(5y-3)—(6y+3)=20y—-12—6y—3

=14y-15

7-4[3-(4y-5)|=7-4[3-4y+5]

=7-4[8-4y)]
=7-32+16y
=16y-25

6-5[8—(2y—4)]=6-5[8-2y+4]
=6-5[12-2y]
=6-60+10y
=10y —54

18x2+4—[6(x2—2)+5}

=18x2 +4—[6x2 —12+5]

—18x> +4—[6x2 —7]

=18x* +4-6x2+7

=18x2 —6x>+4+7

=(18-6)x" +11=12x" +11

Section P.1 Algebraic Expressions, Mathematical Models, and Real Numbers

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

14x2+5—|:7(x2—2)+4J
=14x7 +5—[7x2 —14+4]
= 145 +5—[7x2 —10}
=14x* +5-7x* +10

=14x* =7x* +5+10
=(14-7)x* +15

=7x*+15

—(—14x) = 14x
—(-17y)=17y
—(2x-3y—6)=-2x+3y+6

—(5x—13y—1) =-S5x+13y+1

%(3x)+[(4y)+(—4y)] =x+0=x

%(2y)+[(—7x)+7x} =y+0=y

-6l L1 3]
6[]3

6>3
Since 6>3, |-6|>|-3).

|-20] [ ] |-50]
20[] 50

20<50
Since 20 <50, |-20] <|-50).

3
‘E‘ [1]-0.6]
lo.6| L] |-0.6|

06[]0.6
0.6 = 0.6

Since 0.6 =0.6, E‘ =|-0.6].

Copyright © 2022 Pearson Education, Inc.


https://testbanks.ac/product/9780136922179-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Chapter P Fundamental Concepts of Algebra

H [ |25 111. 8% -16+2-4-3=64-16+4-4-3
2 =64-4-4-3
25 L] |-2.5| =64-16-3
25[]25 =48-3
25 =25 =45
Since 2.5=2.5, ‘_| -2.3. 112. 10> -100+5°-2-3=100-100+25-2-3
=100-4-2-3
107. 30 3 — 14 15 =100-8-3
40 4 E’ﬁ =92-3
30 30 =89
40 40 D
0D1 113, 5.2-37 _ 529
0<1 [3* -2 [9-(-2F
. 30 3 1415 _10-9
Since 0<1, 4—0—2 < 15 e [9+2]2
_10-9
108. 17 18 = 50 5 BTl
18 17 60 6 1
50_50 JEE
60 60
IDO 11g, 1042434 5412
150 (12-3-2)>  (12-6)?
Since 1> 0, 718 >5—0—§. :1—Z
1817 60 6 6
17
109. =
5 OH *
8 13, 115. 8—3[-2(2—5)—4(8—6)] = 8 —3[—2(-3)—4(2)]
13 8 =8-3[6-8]
1] =8-3[-2]
1=1 =8+6
Since 1=1, 8 —£=|—l|. =14
13 13
116. 8—3[-2(5—7)—5(4—2)]=8—3[-2(-2)—5(2)]
110. -2 [ i+i =8—3[4—-10]
=8-3[-6]
i ﬂ —8+18
17 4 26
2[]1
2>1 117, 20D)-4(3) _ 4412
_2| < i_i 5-8 -3
17 ~
T3
8
)

6 Copyright © 2022 Pearson Education, Inc
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Section P.1 Algebraic Expressions, Mathematical Models, and Real Numbers

6(—4)—5(-3) _ —24+15

118. 129. a. H =l(220—a)
9-10 -1 10
_9 H =l(220—20)
-1 10
=—(200
2 2 1 (200)
110, 89 —23-7_(=D°-2|4| —140
) 89_3.52 89—_3.25 The lgwer !imit of .the hear? rate for a 20-year-
1-2(4) old with this exercise goal is 140 beats per
= 89_75 minute.
_1-8 4
- 14 b. Hzg(ZZO—a)
=7 4
1
=——= 4
2 =¥ (200)
2,72 =160
12+3- 5‘2 +3 ‘ 12+3. 5|4+ 9| The upper limit of the heart rate for a 20-year-
120. 743-62 = 7+3-36 ;ﬁ?n:ﬁ:h this exercise goal is 160 beats per
45013 ‘
T 10-36 1
_2003) 130. a. H—E(220—a)
26 1
260 H—5(220—30)
=26 1
_ 10 =2 (90)
=95
121, x—(x+4)=x-x-4=—4 The lower limit of the heart rate for a 30-year-
old with this exercise goal is 95 beats per
122, x—(8—x)=x-8+x=2x-8 minute.
123. 6(-5x)=-30x b. H =%(220—a)
3
124. 10(—4x) = —40x Hzg(zzo—so)
125. 5x—2x=3x :%(190)
126. 6x—(—2x)=6x+2x=8x =114

The upper limit of the heart rate for a 30-year-
old with this exercise goal is 114 beats per

127. 8x—(3x+6)=8x—3x—-6=5x-6 minute.

128. 8-3(x+6)=8-3x—18=-3x-10

Copyright © 2022 Pearson Education, Inc. 7
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Chapter P Fundamental Concepts of Algebra

131.

132.

a.

a.

Model 1
T =975x+13,547

=975(18) +13,547
=31,097
Model 1 estimates the cost to have been

$31,097 in 2018, which overestimates the
actual cost by $366.

Model 2

T =32x> +331x+15,479
=32(18)? +331(18) +15,479
=31,805

Model 2 estimates the cost to have been

$31,805 in 2018, which overestimates the
actual cost by $1074.

Model 2

T =32x% +331x+15,479
=32(30)> +331(30)+15,479
=54,209

Model 2 estimates the cost will be $54,209 in
2030.

Model 1
T =975x+13,547

=975(10)+13,547
=23,297
Model 1 estimates the cost to have been

$23,297 in 2010, which overestimates the
actual cost by $1028.

Model 2

T =32x" +331x+15,479
= 32(10)2 +331(10)+15,479
=21,989

Model 2 estimates the cost to have been

$21,989 in 2010, which underestimates the
actual cost by $280.

Model 2

T =32x*+331x+15,479
=32(25)* +331(25)+15,479
= 43,754

Model 2 estimates the cost will be $43,754 in
2025.

133.

134.

a.

b.

a.

0.015x+0.0175(6000—x)
=0.015x+105-0.0175x
=105-0.0025x

0.015x+0.0175(6000 - x)
= 0.015(4400) +0.0175 (6000 — 4400)
=0.015(4400)+0.0175(1600)

=94
105 -0.0025x

=105 -0.0025(4400)
=94

Both expressions determine the total interest is
$94

105—-0.0025x

=105-0.0025(3000)

=975
The total interest is $97.50

0.067+0.5(50—1¢)
=0.067+25-0.5¢
=25-0.44¢

0.061+0.5(50—£)

= 0.06+0.5(50 - 20)
=0.06(20)+0.5(30)
=162

25-0.441
=25-0.44(20)

=16.2
Both expressions determine the total distance is
16.2 miles.

25-0.441
=25-0.44(25)

=14
The total distance is 14 miles

135.-143. Answers will vary.

144. does not make sense; Explanations will vary.
Sample explanation: Models do not always
accurately predict future values.

145. does not make sense; Explanations will vary.
Sample explanation: To use the model, substitute 0
for x.

Copyright © 2022 Pearson Education, Inc
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Section P.2 Exponents and Scientific Notation

146. makes sense b b-b-b-b-b-bb

160. a. —=
) . . b b-b-b
147. does not make sense; Explanations will vary.

Sample explanation: The commutative property

changes order and the associative property changes b ﬁ _ b-b-b-b-b-b-b-b —p5
groupings. T2 b-b
148. false; Changes to make the statement true will vary. ¢. subtract the exponents
A sample change is: Some rational numbers are not
Integers. 161.  6.2x10° =6.2x10x10x10 = 6200

149. false; Changes to make the statement true will vary. It moves the decimal point 3 places to the right.

A sample change is: All whole numbers are integers.

150. true Section P.2

151. false; Changes to make the statement true will vary. Check Point Exercises
A sample change is: Some irrational numbers are 1L a  33.3223%2_35 o 243
negative.

152. false; Changes to make the statement true will vary. b. (4x3y4)(10x2)’6) =4-10-x - x7 -yt )0
A sample change is: The term x has a coefficient 40,32 M6
of 1. Ay

=40x ylo

153. false; Changes to make the statement true will vary.

A sample change is: 6
543(x—4)=5+3x—12=3x—7. 2 a (-
(-3)°

154. false; Changes to make the statement true will vary.

A sample change is: —x —x =—2ux. b 27xy8 _2_7'ﬁ.y_8 g 143 85 _g 113
: 35315 T3 RN - yoo= Y

155. true Y Y

156. V2 ~1.4 3. a2 52t b
14<15 58 25

\/§<1.5 b (_3)_3_ 1 B 1 _ 1

157. —1>-35 3" 27 27

3.14 1 1 42
158. - ——=-1.57 . —=—=1.__=4%>=16
47 1
2
I 1571 4
2
-1.57>-1.571 4
d. 3x76y4:3.i y4:3L
3.14 T 6 s
—_—
2 2

2
4. a. (3] =32=3% or 729
159. a. b*-B>=(b-b-b-b)(b-b-b)=b a (%) or

,2 _ _ 1
b. b -b°=(b-b-b-b-b)b-b-b-b-b)=b" b. (y7) =)Dy
y

c. add the exponents
¢ (b7 )_4 =D = pt2

Copyright © 2022 Pearson Education, Inc. 9
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5. (—4x) =(—4)’ (x)’ =—64x

6. a (_Ejszﬂz—_ﬂ

Y

=
VR
|><
W
N—
w
I
—_
=
W
SN—
w2
I
><.—.
W

7. a. (2x3y6)4 =(2)4 (x3)4 (y6)4 =16x12y24

b. (—6x2y5)(3xy3)=(_6).3.x2.x.y5.y3

= —18)c3y8

Ll o)
: 2041674 20 )|+ ) 5
= 5271624

=550

_5°

" 25y
8. a. —2.6x10° =-2,600,000,000
b.  3.017x107° =0.000003017
9. a. 5,210,000,000 =5.21x10°

b.  —0.00000006893 = —6.893x10~*

10.

11

410x107 =(4.1><102)><1o7
=4.1><(102><107)

=4.1x10°

a.  (7.1x10%)(s5x107)
=7.1-5x10°-107"
=35.5x107
=(3.55x10")x107

=3.55><(101><10‘2)

=3.55x107"

12x10° 12 10°

3x10° 3 107
=0.4x105
=0.4x10°

=4x10°8

13,500,000,000,000 1.35x10" 1.35 10"
309,000,000  3.09x10° 3.09 10°
=0.44%10°
= 44,000
Each citizen would have to pay $44,000 in 2010. This

would be an increase of $33,000, per citizen, between
2010 and 2020.

Concept and Vocabulary Check P.2

Cl1.

C2.

C3.

C4.

Cs.

Ce.

C7.

C8.

p"": add

b™™"; subtract

b n
true

a number greater than or equal to 1 and less than 10;
integer

10 Copyright © 2022 Pearson Education, Inc
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C9. true

C10. false

Exercise Set P.2

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

52.2=(5-5)-2=25-2=50
6>-2=(6-6)-2=36-2=72

(2)° = (2)(-2)(-2)(-2)(-2)(-2) = 64
(-2)" = (D22 =16
20=-2.2.2.2.2.2=-64

2%=-2.2.2.2=-16

(-3)° =1
(-9)’ =1
30 =1
-9 =1
e LI S
4 444 64
b6 L 1 1

20 222222 64
22.2° =23 =2°=2.2.2.2.2=32
3°.32 =332 =23%=23.3.3.3.3=243
(2%} =2 =2=2.2.2.2.2.2=64

(3°)? =3%?=3=3.3.3.3.3.3=729

28

2—4=28‘4=24=2-2-2-2=16

38

3—4:38’4:34:3-3-33:81

3—3.3=3—3+1=3—2=L=L=l
32 33 9

2‘3.2=2—3+1=2—2=L=L=l
22 2 4

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

Section P.2 Exponents and Scientific Notation

2:23_7: —4: = 1 :L
27 24 2.2.2.2 16
i_34—7_3—3_ __ 1

- = —33 = -

3 3* 3.3.3 27

X
14
14—
X
30
X 30-10 _ _20
T -
X
14
X _(~
- — M) 14T 21
X
30
—(~1 1 4
an — 30-(=10) _ | 30+10 _ |40
X

(8x') =8 (x')* =8*x" = 64x°

(6x*)? = (62 (x*)? = 62 x*? = 36x°

Copyright © 2022 Pearson Education, Inc.
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343 7 7
41. (—ij { ? =—% 53. %:[Ej % =2.p7 M =2p77 =i7
X X X 7b T\ b b
33 10 10
o (8] 2.2 sa. 200 (2000
y y y 106 10)( b
— 2b10—20
43. (3x7y°) = (-3 (x*)*- () 1o
—9y22,52 =2b
= 9x4y10 = bTO
4. (3x*0) = (=3’ (MY ) 55. (4x°) 2 =(4)() 2
— 7%3 y6~3 _ 42,
= 27)c12y18 1
- 4250
45. (xHex)=3-2x" x" =6xM7 = 6x!! 1
" 16x°

46. (11x°)(9x"?) =11-9x°x'? =99x>*12 = 99x!7
56. (10x°)= =10"x>

47. (9% y)(=2x°y*) = (-9)(=2)x’x yy* —1073 56
= 18,301+ o
=18x"y 10*x°
_ 1
48. (=5x'y)=6x"y'") = (=5)(=6)x"x !t 1000x°
— 30x4+7y1+11 s .
24x7 -y 3 37 59
_ 112 57, =2y (-9)
30x y 32x7y79 4 y
3 _
g0, 8 _(8)[ )1 404 _ype =t
oot 2l ) - 4
3,14
Y
4x*
50 207 _(&j[ﬁj_zxzzt—é_les
: 6 6 | -
10x 100« 58 10x*y” =lx4—12y9—(—3)
30x12y—3 3
254" . p* 25\ a" | b*
51, —— = = || — || —= _l s
542 .3 Y| R —3x y
— 5 13-2p4-3 =ﬁ
=-54"p 3"
-2
o (38t o (] 5y
T 74} -7\ a |\ b ) y y_2 25x°
— 514763
=-54"p

12 Copyright © 2022 Pearson Education, Inc
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Y (y ) 73. —4.15x107° =-0.00415
o |25 <) :
74. -3.14x107> =-0.00314
33,43 75.  —6.00001x10" = —-60,000,100,000
3
y
EPY D 76. —7.00001x10' =—70,000,100,000
_ 4
s Y (g Y 77.  32,000=3.2x10
61 10,5 | 10-4 4
5a a 78. 64,000 =6.4x10
5 3
=(—3bj 79.  638,000,000,000,000,000
6
a =6.38x10"
_-27b"
BT 80. 579,000,000,000,000,000 = 5.79x10"7
g Y (a2 Y 81. -5716=-5.716x10’
62. ( 7,2 | T| T 17 3
10a"'b a 82. —3829=-3.829x10
310 3 3
:[— > ] 83. 0.0027=2.7x10"
a
070 84. 0.0083=8.3x10""
=7 3
a 85. —0.00000000504 = —5.04x10~
_ 0
6. 39707 | 86. —0.00000000405 = —4.05x10™°
124°p7*
87. (3x10%)(2.1x10°) = (3x2.1)(10* x10°)
0
4a7p* ) =6.3x10*" =6.3x10’
64. P =1
a
88. (2><104)(4.1><103)=8.2><107
65. 3.8x10% =380
, 89. (1.6x10")(4x107") = (1.6x4) (10" x10™"")
66. 9.2x10%> =920
=6.4x10"1D
67. 6x107 =0.0006 — 6.4x10*
-5
68.  7x107"=0.00007 90. (1.4x10'%)(3x10™") = (1.4x3) (10" x10™")
69. —7.16x10° =—7,160,000 =4.2x10"+C1D
=42x10*

70. —8.17x10° = -8,170,000

91. (6.1x107°)(2x107*) = (6.1x2) (10 x107*)
71. 7.9x107' =0.79 .
=122x107%H

72. 6.8x107' =0.68 =12.2x107"?
=1.22x107"

Copyright © 2022 Pearson Education, Inc. 13
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-8 -4\ _ -12 )
92. (5.1><10 )(3><10 )_15.3><10 Lop, L9107 oo

—6
—1.53%107"! >x10

=0.5x10* =5x10°

93.  [43x10%)(62x10°) 480,000,000,000 _ 4.8x10'!

= (43x6.2)(10* x10*) 103. 0.00012  12x107*
= 26.66 x 105+ _48 10"
—4
— 26.66x10"2 1.2 10
13 13 =4x10'""H
=2.666x10" =2.67x10
=4x10"
94. (82x10%)(4.6x10%) o
10g. 282.000,000,000 _ 2.82x10
=37.72x108"* =37.72x10" . 0.00141 T 41x1073
=3.772x10"% =3.77x 10" =2x10""
=2x10"
8.4x10° 84 10° 0.00072x0.003
95, °T%Y o0 U 105, — - ——
4%10° 4 10 0.00024
=2.1x108° =2.1x10° (7.2x107)(3x107)
¢ ox1? - 2.4x107*
96. 222 =23x10% =2.3x10° _72x3 1074107 o
3x10 24 107
3.6x10° 3.6 10* 4 3
97, 0% _ b W 6.6x10%)(1x10
ox10Z = 0 “ 102 106. 66000><0.001:( )( )
0410 0.003x0.002 (3><10_3)(2><10_3)
1
=0.4x10° =4x10° _66X10° o009
6x107°
4 7
. =1.1x1
98. %:0.6x104_(_2):0.6x106 x10
2x10™ 5 \3
=(6x107)x10° = 6x10° 107 (¥20) " w6y
: 3 6.3
)
48x107% 48 1072
99. =X — _ o 6-6.-3+(=3) _ 0.0 _
24%x10° 24 10° =Xy =xXy=
=2x1077°=2x10"* ( )_2
-2
Xy x—2 4
100, 235107 51026 _ 31078 R :x"yy’3
2.5%10° (x y)
7
_2-6.4~(3)_ 8 71_)
24%x107% 24 107 =Xy =Xy =7
101. =X X
48x10° 4.8 10°
_ —2—(—6) _
=0.5x10 109. (2x_3yz_6)(2x) 5 =2x3yz 6.5 xS

=0.5x10* =5x10°
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111.

112.

113.

114.

115.
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(3x4yzf7 )(3x)_3 =3x*yz7 337

=37 x_7yz_7 =

2
345
xy'z 6 8 10\ 72
(x—3y—4z—5] ( )

x12y

—4
4 5.6
xXyz g 10_12\74
_— =|x"y z
(x41y526] ( )

_ 32 -40_—48 _
=Xy oz 2y
(2‘1x‘2y‘1)72(2x‘4y3 )72(16x‘3y3)0
(2x‘3y‘5 )2
_(zzxzyz)(z—ZXSy—())(l)
(22 x—6y—10)

6

X18y
4

(2—1x—3y—1 )’2 (2x—6y4 )’2 (9x3y_3 )0

(xtye)
(22 x6y2)(2—2 ley—S)(l)
(22 x—8y—12)

a. 5.19x10"
b. 4.8x10’

5.19x10" 519 10"

7 X
4.8%x10 48 10

~1.0813x10*
=10,813

$10,813 yearly per person

10,813

12
$901 monthly per person

=901

1241620 _ 1
Xy 1620
zZ

1
40_48

116.

117.

118.

119.

Section P.2 Exponents and Scientific Notation

a. 3.3x10"
b. 2.57x10’

33x10"° 33 10"
7= X
257x107 257 10

~1.284%10°
=~1284
$1284 yearly per person
d. % =107
12
$107 monthly per person
Medicaid
1.98x10'"  1.98 10"
7 X
5.34x10 5.34 10
~0.3708x10*
=~ 3708
Medicare

2.94x10" 2.94X10“

423x107 423 10’
~0.6950x10*
~ 6950

Medicare provides the greater yearly per person
benefit by, $6950 $3708, or $3242.

a. 2.55x10"
b. 2.54x10"
2.55%x10"%  2.55 107
C. = X
2.54x10"  2.54 10"
~1.00x10%
=100
approximately 100 years
a. 2.55x10"
b. 6x10*

2.55x10% 255 10
V. X
6x10 6 10
=0.425x10°

= 425,000,000
425,000,000 Americans

Copyright © 2022 Pearson Education, Inc. 15
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120. a. 9.84x10" 141. The doctor has gathered:
; plyp2 ot 1 2, 1.3
b. 3.2x10 2 22 4 4 4
11 11 So 1—2 -1 is remainin
9.84x10 :9'84><10 T4 a g
32x107 32 10’
=3.075x10* 142. b* =MN,b =M ,b° =N
=30,750 b =bCpP
30,750 years A=C+D
121.-128. Answers will vary. 70 bts 60 pifi 24§ 3659,2%
143, ——. : : 80 yr§
129. does not make sense; Explanations will vary. it bf M )'{
Sample explanation: 36(x”)° =36x*" not 36x'%. =70-60-24-365-80 beats
= 2943360000 beats
130. makes sense =2.94336x10° beats

~2.94x10° beats

The heartbeats approximately 2.94%10° times over a
lifetime of 80 years.

131. does not make sense; Explanations will vary.

Sample explanation: 4.6x10" represents over 4
trillion. The entire world population is measured in

billions (10%). 144. Answers will vary.
132. makes sense 145. a. 16-/4=4.2=8
133. false; Changes to make the statement true will vary.

: b. 16-4 =+/64 =8

A sample change is: 472 > 47,
134. true e 164 =416-4
135. false; Changes to make the statement true will vary. 146. a. 300 ~17.32

1

A sample change is: (—2)* # 27" because 16 # 6 b. 1043 <1732
136. false; Changes to make the statement true will vary. ¢ V300= 10‘5

A sample change is: 52572 =2°.27, 147. a. 21x+10x=31x
137. false; Changes to make the statement true will vary. b. 212 +1042 =312

A sample change is: 534.7 #5347.

138. false; Changes to make the statement true will vary.
A sample change is:

8x10°°

= 4x10°- = 4x10%.
2x10™

139. false; Changes to make the statement true will vary.
A sample change is:
(7x10°)+(2x107) = 700,000.002.

140. true

16 Copyright © 2022 Pearson Education, Inc
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Section P.3 5. a. S527+412
Check Point Exercises =549-3++4-3
i =533+2\3
1. . 81=9
2 —153+243
b. —J/9=-3 =(15+2\3
=173
e 11
V25 s b.  6J18x —4/8x
=69-2x —4/4-2
d.  36+64 =100 =10 6v9-2x o
=6-342x —4-24/2x
e. ~36+/64=6+8=14 —182x —8/2x
2 a B B3Bosf =(18-8)V2x
=10+/2x
b. VS 10x = 5105 6. a. If we multiply numerator and denominator by
50x° \/g , the denominator becomes
=+/25-2x7 \/5 . \/g = \/§ = 3. Therefore, multiply by 1,
=25 V2 choosing ﬁ for 1.
= Sx\/E ‘/5
5_5 B_5B_58
3 . g _V25 5 B BB B3
. N
b.  The smallest number that will produce a perfect
150x 150x° square in the denominator of L is \/5
b, ,/ q Ji2
because \/E \/_ = \/g =6. So multiply by
75x \/g
1, choosing — for 1.
=255 3 s B
=5x3 6 6 3 6\/§=6\/§=\/§
4. a. &J/13+9/13=(8+93 J2 2 3 36 6
=17\13 7. Multiply by 2= 5
4—5
b.  17x-20417x 8 4-45
=1J17x —204/17x 4+\/_ 4+\/_ 4-5
=(1-20)+/17x _ 8(4-4/5)
=-1917x 42 (5
_8(4-+5)
16-5

_8(4—+/5) o 32-8V5

11 11

Copyright © 2022 Pearson Education, Inc. 17
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8. a <J40=3B35=3-=2s5 L 20 _(zoj[x“J
' n U5 )\ o4
b 8-E=Yea=2-42=202 > g
4 0%
125 125 _5 EPNCARDA
27 3
27 i
9. 3B1-4B
3 1
=33/273_4%/§ 13. 6x3=x£=xé=\/;
=3.33-43 Concept and Vocabulary Check P.3
_03[x _43
=93 -433 C1. principal
=0-4%3
2
~53f3 C2. 8
1 C3. |
10. a. 252=425=5
X c4. Ja-b
b. 83 =38=2
Ja
1 cs. =
c. -814=-Y81=-3 b
1 C6. 183
d. (-8)3=3-8=- B
T C7. 5 63
A
73 8. 7-3
4 4 9. J10++2
11. a 273=(%/E) =(3)* =81
C10. index; radicand
3
= 3
b 42 =(34) =) =8 C11. (-2)°
¢ 32732%: 1 - :Lz:l Cl2.q; |a|
= 5 2 4
35 (¥32) )
C13. %a
12. a. (2x4/3)(5x8/3) C14.2; 8
_ 4/3 8/3
=2-5x""x Exercise Set P.3
=10x(4/3)+(8/3) 1 \/%_ 62 =6
:10x12/3 )
—~10x* 2. J25=452 =5
3. 36=—6* =—6
4. —J25=—5"=-5

18 Copyright © 2022 Pearson Education, Inc
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10.

11.

12.

13.

14.

15.

16.

17

18.

=36, The square root of a negative number is not 19. \/)73 — \/)TZ . \/; — x\/;
real.
20. \/)73 = \/)/72 : \/; = y\/;

=25, The square root of a negative number is not
real.

21.
J25-16 =9 =3 =J12x3
V144425 =169 =13 =4x* BBx
:2x\/§
J25-J16 =5-4=1
22, J6x -\3x% =6x-3x7
V144 +25 =12+5=17 N iy
—18x°
J(=13)? =4169 =13 =9x? 2x
=3x\/§
J(=17)2 =4/289 =17
n [T
J50 =252 =252 =52 N8l 81 9
V27 =493=93=33 24 L:—ﬁ -1
) 9 J49 7
\/45x2 =\/9x2 -5
- 9 49 7
=\/9x \/g 25. EZWZZ
SNNIENG
=3|x|\/§ 26. 121 _vi2l 1
9 Jo 3
12552 =4/25x2 5
\48x° /48x3 —
:\125x2\/§ 27. \/§ = 72 16x% =4x
=255 5
3 3
=5[x{5 2. VT2 =1/72x =\9x? =3x
J8x &x
. x/ﬂ-\/a:\ﬂxﬁx
4 4
e ol s
X X
=/4x? \/g
=+/50x°
=2x\/§ i
=\/25x2 \/E
J10x +/8x =/10x-8x = 5x/2x
=+/80x7
=+16x2 /5
=4x5

\/?-x/azxﬂxzﬁx

Copyright © 2022 Pearson Education, Inc.
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30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

20

Vadxt _ [2ad

Bx 3x
=+/8x°
=Jax? \2x
=2x\/ﬂ

V200 \/200x3

10x7" “Viox
202"
=a-5x*
:2x2x/§

V500 500X _ [O S

it Viox ©

= 505" =25 2x* =522
T3 +633 =(T+6)\3 =133
8V5 +113/5 = (8+11)/5 =195
6\17x —8V17x = (6-81W/17x = -217x
413x = 64/13x = (4 - 6)y/13x =-24/13x

VB+3\2=142+3\2
=22+3V2
=(2+3W2
=52

V20 +6V5 =45 +645
:2\/§+6\/§
=(2+6)5
=85

50x —/8x =~/25-2x —/4-2x
=5V2x - 2/2x
=(5-2n2x
=3/2x

40.

41.

42,

43.

44.

45.

46.

47.

48.

\/@—\/ﬁ=\/9~7x—\/4-7x
=3J7x - 2J7x
=(3-2nx

=+7x

318 +5v50 =392 +5y25-2
=3.32+5-52
=92 +25\2
=(9+2512
=342

412275 =443 -24253
=4.23-2.53
=8/3-1043
=(8-10)V3
=23

38 -32+3J72 =75

=342 -16-2+3/36-2 -/25-3
=3-242-4J2+3-642-5\3
=62 -4J2 4182 =53

=202 -5\3

354 2424 =96 + 463
=396 -2v4-6 -\16-6 +49-7
=3-3J6-2-2J6 —4J6 +4-37
=96 —4/6 — 46 +1247

=6 +124/7

R

N R

2 2 Ao _2410 4o
Jio Vo Jio 10 s
N2 _N2 V5 Vo
NN

N1 _NT BN
BB ASB3
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13 13 3-411

3411 3++01 3-+11

_ 133411
32_(m)2
_133-41D)

9-11

_133-41D)

3 3 3-47

3+\/7_3+\/7.3—\/7
_36-VD)
_32_(ﬁ)2
_36-v7)
97
_36-v)

2

7 71 5+2

5-2 5-2 542
_7(5+2)
S (W52
_1G5+2)
T 5-4
=7(J5+2)

5 5 341

B-1 BB
_ 5(3+1)
_(\/5)2_12
_5(/3+])

C 33—l
_5(/3+1)
-X8+D

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Section P.3 Radicals and Rational Exponents

6 6 -3
G+B 5+3 5-43
_ 6(5-3)
S WP -(B)
_665-43)
5-3

_6G5-43)
2
=3(/5-3)

111 J7+43
T T T+
_ 1T +43)
WD -(B?
_ 1T +43)
7-3

_ 1T +43)
4

Y25 =35 =5
=2 =2

Y8 =327 =2
Y125 =(-5)° =5

-16 is not a real number.

/=81 is not a real number.
ERER
EREE

J37° =-3

J2y ==

1 1 1
S|—— =5—— = ——
\ 32 2° 2
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. Q/I:i:l 81. J2+3B=2+2
6 2 82. 3+315 will not simplify.
67. P2=Yg-4=Y.Ys=2.34 83. 36"2=436=6
68. /150 cannotbe simplified further. 84. 1212 =J121=11
60. It =30 x=xx 85. 87 =3®=2
70, I Yo =i 86. 273 =327=3
7. 546 =5 YT 2 = YTE =3 87. 125 =(J25) =5 =25
72. 1234 =348 =386 =236 8s. 82/3:(3@)2:4

5 6 6
73, o4 3 O4x” _ fax’ =2x g9, 351 1 _1
S 2x 32%5 2% 16
1 1 11

4 5 5

V162x 162x” 40 4 90. 1672 = S
—4 — — .

Yo Vo2 Sl =3x 162 (J16)° 4° 1024

75. 42+32=732 o1 (7a")(2x) =724 i
_ 1/3+1/4

76. 63+233 =83 =14

77. 5316 +3/54 =538-2 43272
=5.232+332 92. (3x™)x’t)=3.4x7 . "
035 335 — 1. 23+
=1332

78. R24+3B1=38-3+3273 03, 2052 (20
=3.233+333 ) SxTz(S][ 1/4}
= 6%/?+3%/§ — 4. V24
=933 — 414

7. W - 33128x 7234 (7 4
= W_ym 94, o = [FJ[W) _g. 3413 _g 52
=3y32x —4y2x
=—y32x 95, (x2/3 )3 T N

80. 32407 —yABLx
=38-3x° — 3273

74.

—14x712

— 125712

96. (x4/5)5 :x4/5»5 — X4

=2y33x -3y33x 97, (25x%y0)2 =252 #2602 5,2 |
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9 63 —1251/3 (913 63 1/2
98. (125x7y°)"” =125"x 5x 111. (49x_2 4) (xyl/z)
X 120 a2 V2
S ) )
Y " 31
27,4 3.1 _ L (@)w2) @12 (2
99, —7:—'1:27);4 12 - 491/2 X y (xy )
y yi R B SR 12 B S TSI (16)
8 2 EAR
=27y12 =273
Y ) Y ) L2 an x
(2y1/5 ) 94 (yl/S ) 7 7y3/2
100. ~——=——5
Y Y -6 3\"3( 56 -113\°
16 4/5 112. (8x ) (x y )
_ 1oy =16y¥5310 Z 16512
310 y _gl3 x(—é)(l/3)y(3)(l/3)x(5/6)(6)y(—1/3)(6)
101. (1/572 524 _gl2 _ \/g _ 2x—2y1x5y—2 _ 2x—2+5y1+(—2)
=2y3y71 _ﬁ
102. 472 =724 =72 = 7 Sy =T
103. x® =x%3 =2 514 13 Y70 6
13 [x 733; J :(x(75/4)7(73/4)y1/3)
X

104. i‘/szxlz/4 =|x|3
_( -2/4 1/3) (-2/4)( (1/3)(—6)
105. {3t =932 =32 —
2
106. 5 =357 =32

4
12 ~7/4 )
B 114. [LJ :(xl/Zy(77/4)—(75/4)) 4
4

Il
=
<
Il
<

6 3
107. JYx%y® =x9y° =x3y3 =3x?y

y
V2 4\ (112)(—4) | (~2/4)(—4)
4 38 1 2 y =X Y
108. Ri'y" =[xz iz =[xfz 4[5 = 3flx]»* v )z
—2.2_)
109. 3416 +4625 =32+25 =327 =3 x
110. V169 +9 ++31000 + 3216
=13+3+10+6
=16 +416
=Y4+4=3
=2
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x(13+\/;)
115. a. P=——1—=

5\x
25(13+\/E)
i

25 (13+5)
- 5(9)
=18
18% of 25-year-olds must pay more taxes.

b Pe x(13+\/;)

5Vx
_ 13x+x/x ﬁ
ECERY
_ 13x\/;+x2
B Sx
IRENEE

5

C. P:Mﬂ

5
13425425
5

13(5) +25
5
=18
Yes we get the same amount, 18%.

No, this does not prove we have correctly
rationalized the denominator. Explanations will

vary.

116. a. For2020: E =5Jx +34.1
=510 +34.1

For 2050: E =5+/x +34.1

=540 +34.1
=5.24/10 +34.1

=104/10 +34.1
Difference:

(10410 +34.1)— (510 +34.1)
=10:10 +34.1-510 —34.1
=10410 =510 +34.1-34.1

=510
The difference is Sx/ﬁ .
b. 5J10=1538

This underestimates the difference projected by
the graph of 65.8—-47.3=18.5 by 2.7. This
represents a difference of 2.7 million people.

2 5+1_ 265+
-1 45+1 5-1
_2(J5+1)
e

\/§+1

2
=1.62
About 1.62 to 1.

117.

2
118. R, =R, 1—[3j
’ C

R, =0.44R,
44 =0.44R,
44  0.44R,

044  0.44
100=R,

If you are gone for 44 weeks, then 100 weeks will
have passed for your friend.
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120.
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Perimeter: 132.

P=2]+2w

=2.J125+2-2420

=2.425-5+4/4-5 133.

=2.5J5+4-2./5

=10v5+85 134.

= 18\/5 feet

Area:
A=Ilw

=125 2420 135.

=2+/125-20

=2+/2500 136.

=2-50
=100 square feet

Perimeter: 13
P=2]+2w

=2-420+2-/80
=8/4-5+24/16-5
=8-25+2-45

3

=16\/§+8\/§ 138.

= 24\/§ feet

Area: 139.

A=Ilw
=420 -/80
=4420-80
= 4/1600

=4-40
=160 square feet

121.-128. Answers will vary.

129.

130.

131.

makes sense
makes sense

does not make sense; Explanations will vary.
Sample explanation: 2+/20 + 4\/% simplifies to

4\/§ + 20x/§ and thus the radical terms are not
common.

Section P.3 Radicals and Rational Exponents

does not make sense; Explanations will vary.
Sample explanation: Finding the nth root first often
gives smaller numbers on the middle step.

false; Changes to make the statement true will vary.
A sample change is: 7575 =7 =7,

false; Changes to make the statement true will vary.

1
A sample change is: (8) 3 = é = % = % .

false; Changes to make the statement true will vary.
The cube root of —8 is the real number —2.

false; Changes to make the statement true will vary.

V20 5

A sample change is: —— = —.
P & 8 4

: (5+)(5—)=22

1 1
140. a.  32[>33

Calculator Check: 1.7321>1.4422

J7 1857 +18

Calculator Check: 6.8884 >5
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141. a. - -
a’*+ab+b* \ac—ad+bc—bd o*+b’ a(c—d)+b(c-d) a* -b

_a2+ab+b2
3 ab N Mwiw(az_ab*'bz) 3 ab +az—ab+b2
A rab+b? MW M(q2+ab+b2) A trab+b®  a® +ab+b?
=ab+a2—ab+b2_ a’+b*

a*+ab+b®  a +ab+b>
Her son is 8 years old.

ab +{ac—ad—bc+bd ] a3—b3J ab +[a(c—d)—b(c—d).a3+b3]

b. Son’s portion:
1 1

Jr_i

4 4 2

8 3+272 (%/g) 2
3 T 1
16 4+27! Py

4 3+2
@)

- o
+
-

PR A
-

| —

D=l = o

Mom’s portion:

LI Y

2 2) 2\2) 4
142. (2x3y2 )(5x4y7) = 10x7y9

143. 2x*(8x* +3x) = 2x* (8x*) +2x* (3x)
=162 +6x°

144. 2x(x% +4x+5)+3(x* +4x+5)
=2x> +8x? +10x +3x> +12x+15
=2x> +8x% +3x% +10x+12x+15

=23 +11x% +22x+15
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Check Point Exercises

1. a.  (17x° +4x* —11x=5)+(16x° =3x* +3x—15)
= (=17 +16x°) + (4x* =3x?) + (=1 1x +3x) + (-5-15)

=—x>+x>—8x-20

b.  (13x* =9x* =7x+1)—(=7x> +2x* —5x+9)
=(13x° =9x? = Tx+1)+(7x° =2x> +5x—9)
= (13x° +7x°) +(=9x% = 2x%) + (=Tx +5x)+ (1-9)
=20x" —11x* —2x-8

2. (5x-2)(3x* —5x+4)
=5x(3x% =5x+4)—=2(3x> =5x+4)
=5x-3x> —5x-5x+5x-4-2-3x> +2-5x—2-4
=15x> —25x% +20x—6x* +10x—8
=15x> =31x* +30x -8

3. (Tx=5)(4x—3)=Tx-4x+7x(=3)+(=5)4x +(=5)(-3)
=28x% —21x—20x+15
=28x —41x+15

4. a. Use the special-product formula shown.

(A+B)(A-B)=A*>-B*
(7x+8)(7x—8) =(7x)* —(8)*
=49x* — 64
b.  Use the special-product formula shown.
(A+B)(A-B)=A*-B*
2y° =5)2y° +5)= 2y +5)(2y° -5)
=(2y°)’ - (5
=4y%-25

5. a. Use the special-product formula shown.
(A+B)* = 4> +24B+B*
(x+10)* =x? +2(x)(10)+10?
=x% +20x+100

b.  Use the special-product formula shown.
(A+B)> = A*> +24B+B?
(5x+4)? = (5x)% +2(5x)(4) + 4
=25x% +40x+16

Copyright © 2022 Pearson Education, Inc.
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6. a. Use the special-product formula shown.
(A-B)* = A*> —2AB+ B*
(x=9)* =x* =2(x)(9)+9*
=x” —18x+81
b.  Use the special-product formula shown.
(A—B)* = A*> -24B+ B
(7x=3)% = (7x)* = 2(7x)(3) +3*
=49x% —42x+9
7. (x3—4x2y+5xy2—y3)—(x3—6x2y+y3)
=(x° —4x’y+507 =)+ (= +6x2y —)?)
= (7 =)+ (A y 657 + (S + -y = )
= 2xzy+5)cy2 —2y3

8 a.  (Tx=6y)3x—y)=(7x)3x) +(7Tx)(=y) +(=6)(3x) + (=6 )(-y)
=21x" —7xy—18xy+6y2
=21x* —25xy +6y°

b, (2x+41)% = (2x)2 +2(20)(4y) + (47)
=4x? +16xy +16)?

Concept and Vocabulary Check P.4

C1. whole

C2. standard

C3. monomial

C4. binomial

CS. trinomial

Cé6. n

C7. like;

C8. distributive; 4x° —8x*+6; 7x°

C9. 5x; 3; like

C10. 3x%; 5x; 2lx; 35

Cl1. A° —Bz; minus

C12. 4> +24B+B*; squared; product of the terms; squared
C13. 4° —2AB+BZ; minus; product of the terms; plus

Cl4. n+m
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Exercise Set P.4
1. yes; 2x+3x* —5=3x>+2x-5

2. no; The term 3x~' does not have a whole number exponent.
3. no; The form of a polynomial involves addition and subtraction, not division.
4. yes; -t -s=xt - 42 -5

5. 3x” has degree 2

—5x has degree 1
4 has degree 0

3x? —5x+4 has degree 2.

6. —4x° has degree 3

7x* has degree 2
—11 has degree 0

—4x° +7x* =11 has degree 3.

7. x* has degree 2

—4x> has degree 3
9x has degree 1

—12x* has degree 4
63 has degree 0

x* —4x> +9x—12x* + 63 has degree 4.

8.  x? has degree 2
—8x° has degree 3

15x* has degree 4
91 has degree 0

x? —8x> +15x* +91 has degree 4.

9. (—6x° +5x% —8x+9)+(17x° +2x% —4x—13) = (=6x> +17x>) + (5x% +2x%) + (—8x —4x) + (9 —13)
=11x° +7x* —12x—4
The degree is 3.
10.  (=7x° +6x% —11x+13)+(19x° =11x% + Tx=17) = (=7 +19x%) + (6x> —11x%) + (1 1x+ 7x) + (13-17)
=12x° —5x* —4x—4
The degree is 3.
11, (17x° =5x2 +4x-3)—(5x> —=9x% —8x+11) = (17x = 5x* +4x—=3) +(=5x" +9x* +8x—11)
= (17> =5x> )+ (=5x> +9x2) + (4x + 8x) + (=3 —11)

=12x° +4x* +12x-14
The degree is 3.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

30

(18x* —2x° = 7x+8) = (9x* —6x° —5x+7) = (18x* —2x* = 7x +8) + (-9x* + 6x +5x-7)
= (18x* —9x™) + (-2x7 +6x° ) + (= 7x +5x) +(8-7)
=9x* +4x° —2x+1

The degree is 4.

(5x% = Tx—=8)+(2x* =3x+7)— (x> —4x—3) = (5x* = Tx—8) + (2x*> =3x+7)+(—x* +4x+3)
=(5x2 +2x7 = x1) 4+ (=Tx =3x+4x)+(-8+ 7 +3)
=6x" —6x+2

The degree is 2.

(8x% +7x—5)—(3x% —4x)— (—6x° —5x% +3) = (8x% + 7x—5) + (—=3x% +4x) + (6x° + 5x* —3)
=6x> +(8x% =3x% +5x%) + (Tx+4x)+(-5-3)
=6x° +10x% +11x -8

The degree is 3.

x+D(2 =x+D) =x(x)—x-x+x-1+1(x*)=1-x+1-1

=X+ x+x®—x+1
=x>+1
(x+ 5)(x2 —5x+25) = x(x%) = x(5x) + x(25) + 5(x>) = 5(5x) + 5(25)

=x® —5x% +25x +5x% —25x +125)
=x’+125

(2x=3)(x? =3x+5) = (2x)(x2) + (2x)(=3x) + (2x)(5) + (=3)(x>) + (=3)(=3x) + (=3)(5)
=2x> —6x% +10x=3x*> +9x—15

=2x>-9x* +19x-15

(2x- 1)(x2 —4x+3)= (2x)(x2 )+ (2x)(—4x)+(2x)(3) + (—1)(x2) +(-D)(—4x)+(-DQ3)
=2x° —8x2 +6x—x> +4x-3

=2x" —9x% +10x -3
(x+7)(x+3)=x> +3x+7x+21=x" +10x+21
(x+8)(x+5) = x> +5x+8x+40 = x> +13x+40
(x—5)(x+3>)=x2 +3x—5x—15=x—2x—15
(x—l)(x-i—2)=x2 +2x—x-2=x>+x-2
Bx+5)2x+1) = Bx)(2x) +3x(1) +5(2x) + 5= 6x% +3x+10x+5 = 6x° +13x+5
(Tx+4)(3x+1) = (7x)(3x) + 7x(1) + 4(3x) +4(1) = 21x* + Tx +12x +4=21x> +19x+ 4

(2x=3)(5x+3) = (2x)(5x) + (2x)(3) +(=3)(5x) + (=3)(3) = 10x* + 6x —15x =9 = 10x*> —9x—9
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.
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(2x = 5)(7x+2) = (2x)(7x) + (2x)(2) + (=5)(7x) + (=5)(2) = 14x* +4x —35x 10 =14x* =31x 10

(5x% —4)(3x> =7) = (5x2)(3x>) + (5x)(=T) + () (Bx?) + (—4)(=7) = 15x* =35x> —12x> +28 =15x* —47x* + 28
(7x2 =2)(3x? =5) = (7xH)(3x?) + (727 )(=5) + (=2)(3x?) + (=2)(=5) = 21x* —35x% —6x2 +10 = 21x* —41x +10
(8 +3)(x7 =5) = (8" )(x7 )+ (8x*) (=5)+ (3) (x> )+ (3)(=5) =8x" —40x +3x ~15

(757 +5) (x> =2) = (72 ) (7 )+ (7 ) (=2) + (5) (x* )+ (5)(-2) = 7" —14x +5x ~10

(x+3)(x-3)=x> -3 =x>-9

(x+5)(x—5)=x> =52 =x* -25

(Bx+2)3x-2)=(3x)* =22 =9x* -4

(2x+5)2x—5)=(2x)> =5% =4x> =25

(5-7x)(5+7x) =5 —(7x)* = 25— 49x*

(4—=3x)(4+3x) =4> =(3x)* =16 —9x>

(4x% +5x)(4x* —5x) = (4x*)* — (5x)* =16x" —25x°

(3x? +4x)(3x7 —4x) = 3x*)? — (4x)* =9x* —16x7

1= ) =1

(2-9°) (245" ) =2 -(*) = 4"

(x+2)° =x+2-x-2+22 =x* +4x+4

(x+5)2 =x?+2-x-5+5 =x? +10x+25

(2x+3)? =(2x)? +2(2x)(3)+3% =4x> +12x+9
(Bx+2)? =(3x)? +2(3x)(2) +2° =9x* +12x+4
(x=3)?=x>-2-x-3+3> =x*—6x+9

(x—4)? =x*-2-x-4+4%> = x> —8x+16

(4x? =1)? = (4x*)* =2(4x*)(D) +1? = 16x* —8x* +1

(5x% =3)? = (5x%)? =2(5x1)(3) + 3 =25x* —30x* +9
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49.

50.

51.

52.

53.

54.

S5S.

56.

57.

58.

59.

60.

61.

62.

63.

32

(7-2x)% =7 =2(7)(2x)+ (2x)> =49—28x +4x* = 4x* —28x+49
(9—-5x)% =97 —2(9)(5x) +(5x)* =81—-90x+25x or 25x*> —90x+81
x+1)> = +3- 37 1430 PP+ = +3x2 +3x+1

(x+2P =X +3- 22243 x- 22422 =¥ +6x7 +12x+38

(2x+3)> = (2%)° +3-(2x)% - 3+3(2x) - 3% +3° =8x° +36x7 +54x+27
Bx+4)> =(3x)* +33x)? - 4+3(3x)- 4% +4° =27x> +108x? +144x + 64
(x=3)7 =x =333 343.x.32 =33 =} —9x? +27x-27

(x=1)% =x* =32 1+3x- 12 =P = =322 +3x -1

(Bx—4)’ =(3x)’ =3(3x)> - 4+3(3x)-4° =4’ =27x’ —108x” +144x - 64
(2x=3)% = (2x)’ =3(2x)* -3+3(2x)-3% —=3° =8x® —36x” +54x—-27

(5x2y —3xy)+ (2x2y —Xxy) = (5x2y + 2x2y) +(=3xy—xp)
=(5+2)x*y+(=3-Dxy
=7x° y—4xy is of degree 3.

(—2x2y +xy)+ (4x2y +7xy) = (—2x2y + 4x2y) +(xy+7xy)
=(2+4)x*y+(1+7)xy
=2xy +8xy is of degree 3.

(4x2y+8xy+ll)+(—2x2y+5xy+2) = (4x2y—2x2y)+(8xy+5xy)+(l1+2)
=(4-2)x*y+(8+5)xy+13
=2x?y+13xy +13 is of degree 3.

(7x*y? =5x2p? +3xp) + (-18x*y? —6x2y? —xy) = (Tx*y? —18x*y?) + (=5x%y* —6x%y?) + Bxy — xy)
=(7-18)x*y? +(=5-6)x*y* +3-D)xy
=—11x*y? —11x*y? + 2xy is of degree 6.

€% +7xy—5y2)—(6x3 —xy+4y2) = +7xy—5y2)
= (X =6 )+ (Txy +x0) +(=5y* —4y?)
=(1-6)x> +(T+1D)xy+(=5-4))>
=-5x° +8xy—9y2 is of degree 3.
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(x4 —7xy—5y3)—(6x4 —3xy+4y3) = (x4 —7xy—5y3)+(—6)c4 +3xy—4y3)
=(x* —6x") + (=Txy +3x) + (=5 —4)*)
=(1-6)x* + (=7 +3)xy+(-5-4))°
=—5x* —4xy—9y3 is of degree 4.

(3x4y2 +5)c3y—3y)—(2x4y2 —3x3y—4y+6x)=(3'x4y2 +5x3y—3y)+(—2x4y2 +3x3y+4y—6x)
=Bx*"y? —2x" )+ 5y +3x3y) + (-3y +4y)—6x
=B-2x*y? +(5+3)x y+(-3+4)y—6x

= x4y2 +8x3y+y—6x is of degree 6.

(5)c4y2 +6x3y—7y)—(3x4y2 —5)63)/—6)/+8)c)=(5)c4y2 +6x3y—7y)+(—3x4y2 +5x3y+6y—8x)
=(5x4y2 —3x4y2)+(6x3y+5x3y)+(—7y+6y)—8x
=(5-3)x*y? +(6+5)x° y+ (-7 +6)y—8x
=2x*y? +11x° y — y —8x is of degree 6.

(x+5y)(7x+3y) = x(7Tx) + x(3y) + (5y)(7x) + (5y)3y)
=7x’ +3xy+35xy + 15y2
=7x% +38xy+15)°

(x+9y)(6x+7y) = x(6x) +x(7y) +(9)(6x) +(Oy)Ty)
=6x° + Txy+54xy + 63y2
=6x> +6lxy+ 63y2

(x=3y)2x+7y) =x(2x) + x(7y) + (=3y)(2x) + (=3y)(7 y)
=2x" +7xy—6xy—21y2
=2x’ +xy—21y2

Bx=y)(2x+5y) = (3x)(2x) + Bx)(5y) + (=¥)(2x) + (=»)(5y)
=6x° +15xy—2xy—5y2
=6x° -i—l3xy—5y2

Bxy =D(5xy +2) = Bxy)(5xy) + Bxy)(2) + (=D (Exy) + (=1)(2)
= 15x2y2 +6xy—5xy-2
=15x%y* +xy -2

(7 y +1D)(2x°y =3) = (7x°3)2x7 p) + (Tx° y)(=3) + ()2x7 y + (1)(=3)
= 14x4y2 —21x2y+2x2y—3
=14x*y* —19x*y -3

(Tx+5y)% = (7x)* +2(7x)(5) + (5y)* = 49x> +70xy +25)*

9x+7y)* = (9x)* +2(9x)(7y) +(7y)* =81x* +126xy +49°
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(x2y2 _3)2 =(x2y2)2 _2(x2y2)(3)+32 =x4y4 —6x2y2 +9
(x*)? =52 =(x*)*)? =2(x*yH)(5)+ 5% = x*p* —10x% )% +25

(x= )" +xp+ ) = x(x7) + x() + X(1°) + (=) + (=) () + (=) ()
= +x°y+x7 - xly—n? -y

=)

(x+ )% —xp+ ) = x(x7) +x(=x0) + x(0) + y(x7) + y(=xp) + y(1°)

=x - y+xt+xty-xt+)°

=3+
(Bx+5y)(3x—5y) = 3x)> = (5y)* =9x* —25)?

(Tx+3y)(7x-3y) = (7x)> —=(3y)> =49x* —9y°

7xy2—10y 7xy2+10y = 7xy2 g 10y : =49x2y4—100y2
( ) )=(70%) ~(107)
(3xy2 —4)))(3)0/2 +4y) = (3xy2 )2 —(4y)2 =9x?y* —16y*

(3x+4y) —(3x—4y)’ = [(3x)2 +2(3x)(4y)+(4y)2:|—[(3x)2 - 2(3x)(4y)+(4y)2}
= (9x +24xp+16)” |- (947 — 242y +16)7 )

=9x% +24xy +16y* —9x* + 24xy —16)*
=48xy

(56+25) =(5x-20)" =[ (53" +2(5)(29)+(2)° || (5 ~2(5x)(20)+ (29)’ |
= (25)62 +20xy+4y2)—(25x2 —20xy+4y2)
=25x" + 20xy+4y2 -25x% +20xy—4y2
=40xy

(5x—=7)(3x—2)—(4x—5)(6x—1)

=[1557 =10x = 21x+14] - 24x” —4x=30x+5]

= (15x7 =3 1x+14) - (2457 —34x+5)

=15x% =31x+14—24x +34x -5
=-9x% +3x+9
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86. (3x+5)(2x—9)—(7x—2)(x—-1)
=(6x” =27x+10x - 45) - (7x" ~ 7x - 2x+2)
= (6x> ~17x—45)-(7x> —9x+2)
=6x% —17x—45-7x> +9x -2
=—x> —8x—47

87.  (2x+5)(2x—5)(4x” +25)
=[(2x)" =57 |(4x* +25)
= (4x” —25)(4x +25)
= (42’ )2 ~(25)°
=16x" - 625

88.  (3x+4)(3x—4)(9x +16)
= [(3x)2 —42J(9x2 +16)
=(9x7 =16} (9> +16)

- (9;62)2 (16’

=81x* -256
(2x— )5_ 7P
89. 2e7) =(2x-7)
= (2x-7)
= (2x)" —2(2x)(7)+(7)°
=4x? —28x+49
(5x— )6_ o3y
90. 3 =(5x-3)
= (5x-3)°
= (5x)° —2(5x)(3)+(3)*
=25x>-30x+9

91. a. S=02x"—15x>+3.4x+25 +(0.1x3 —1.3x% +3.3x+ 5)

S=02x>-15x +3.4x+25+0.1x> =1.3x*> +3.3x+5
S=03x-2.8x> +6.7x+30
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92.

93.

94.

9s.

96.

b. §=03x-2.8x+6.7x+30
§=0.3(5) -2.8(5)% +6.7(5) +30

S =31
The model gives a score of 31 for the group in the 45-54 age range which is the same as the score displayed by the
bar graph.

a. S=0.1x°-1.2x° +2.4x+17+(0.2x3 -1.6x* +4.3x+13)

S=0.1x"=1.2x> +24x+17+0.2x° —=1.6x> +43x+13
S=03x"-2.8x* +6.7x+30

b. S=03x-2.8x>+6.7x+30
$ =0.3(6)° —2.8(6)* + 6.7(6)+30

S§=342
The model gives a score of 34.2 for the group in the 55-64 age range. This overestimates the score shown on the bar
graph by 0.2.

x(8—2x)(10-2x) = x(80-36x + 427
=80x—36x% +4x°
=4x> —36x% +80x

x(8—2x)(5—2x) = x (40— 26x+4x” )
=40x —26x% +4x°
=4x> = 26x* +40x

(x+9)(x+3)-(x+5)(x+1)

=2 -i—12x+27—(x2 +6x+5)

=x2 +12x+27 - x> —6x-5

=6x+22

(x+4)(x+3)—(x+2)(x+l)

:x2+7x+12—(x2+3x+2)

=x>+7x+12—-x*-3x-2
=4x+10

97.—-102. Answers will vary.

103.

104.

105.

106.

107.

36

makes sense
does not make sense; Explanations will vary. Sample explanation: FOIL is used to multiply two binomials.
makes sense

makes sense, although answers may vary

false; Changes to make the statement true will vary. A sample change is: Bx*+2)(3x* -2)=9x° -4
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