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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—\5‘:—(1—6):\5—1

=8+6(100)

=8+600 b. |73

=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, % 9, Jﬁ}

b. Whole numbers: 0, \/5

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

d. Rational numbers: =9, —1.3, 0, 03, \/5 .
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

10. 6+5(8-6)° =6+5(2)
C7. whole =6+5(8)
C8. integers =6+40=46
C9. rational 11. 8% -3(8-2)=64-3(6)
=64—-18=46
C10. irrational
, o 12. 8°-4(8-3)=64-4(5)=64-20=44
C11. rational; irrational
C12. absolute value; x, —x 13. 5(x+2) _ 510+2)
2x—14  2(10)-14
Cl13. b+a; ba 5(12)
Cl4. a+(b+c); (ab)c 6
=52
C15. ab+ac =10
C16.0; inverse; 0; identity 14. 1(x=3) _ 709-3) _7(6) —7.321]
2x-16  2(9)-16 2
C17.inverse; 1; identity
C18. simplified 15. 2Hsy;x=—2,y=4
x+1
C19.a _2(_2)+3(4)__4+12_ 8 .
o241 -1 -1
Exercise Set P.1 xt
16. xr) ;x=—2andy=4
1.  7+510)=7+50=57 xy—2x
2(-2)+4 _A+4_0_
2. 8+6(5)=8+30=38 (-2)(4)-2(-2) —8+4 4
3. 6(3)-8=18-8=10
17. C=g(50—32)=§(18)=10
4. 8(3)-4=24-4=20 50°F is equivalent to 10°C.
2 — —
5. 87 +3(8)=64+24=88 18. C:S(F—32):§(86—32):§(54):30
6. 6>+5(6)=36+30=66 86°F is equivalent to 30°C.
_ 1682 — _ 2
7. T 6(T)+3=49-4243=7+3=10 19. h=4+60t—16t" =4+60(2)—16(2)
=4+120-16(4)=4+120-64
8. 8 -7(8)+4=64-56+4=8+4=12 =124-64 =60
Two seconds after it is kicked, the ball’s height is
3 3 60 feet.
9. 4+4509-7) =4+5(Q2)
=4+508)=4+40=44
2 Copyright © 2022 Pearson Education, Inc
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20.

21.

22.

23.

24,

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

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.

{1,2,3,41N{2,4,5} ={2,4}

{1, 3, 7} 0{2, 3, 8} = {3}
fs.e)Nftes) ={se]
realN{Le,ar)={real)

. {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. \/g,n

f, —11,—%,0,0.75,\/5,75,\/67

a V4
b. 0,44

c. 50,44

d.  -5-03,0,J4

e. 2

f.  —5-03,0,v2,44

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. true; —13 is to the left of —5 on the number line.

47. true; -m=-7

68.

The distance is [4—15]=|-11|=11.

69. The distance is |—2 —5| = |—7| =7.
48. true; -3 is to the right of —13 on the number line.
70. The distance is |-6—8| =|-14/=14 .
49. true; 0 is to the right of —6 on the number line.
50. true; O is to the right of —13 on the number line. 71. The distance is [-19—(—4)| =[-19+4| =|-15|=15.
51. [300|=300 72. The distance is [-26—(-3)|=|-26+3|=|-23|=23.
52. |-203|=203 73. The distance is
|-3.6—(-1.4)| =|-3.6+14|=|]-2.2|=22.
53. |12-7=12-=
74. The distance is
s4. [7-n=7-x |-5.4—(-1.2)|=|-5.4+1.2|=|-42|=42.
75. 6+ (—4)=(4)+6;
S5. ‘\/5 B 5‘ =5-2 commutative property of addition
56. [N5-13=13-45 6 AL =ILTALE .
distributive property of multiplication over addition
7. S _3__ 77. 6+Q2+T7)=(6+2)+7;
) |—3| 3 associative property of addition
7 7 78. 6-(2-3)=6-(3-2);
S8. m = K3 =-1 commutative property of multiplication
79. 2+3)+(@+5=(4+5+2+3);
59. ||—3| —|—7|| =[3-7|=]-4/=4 commutative property of addition
60. ||—5|—|—13||=|5—13|=|—8|=8 80. 7~(11'8)f(11~8)-7; o
commutative property of multiplication
61. |x+y|=[2+(-5)|=|-3=3 81. 2(-8+6)=-16+12;
distributive property of multiplication over addition
62 |r=of=P2-C9)=[7]=7 82. —8(3+11)=—-24+(-88);
63 |x| + |y| _ | 2| + |_ 5| —945-7 distributive property of multiplication over addition
64. | —|y|=[2|-|-5|=2-5=-3 83. ——(x+3)=Lxz-3,
S 5 inverse property of multiplication
65. L=2=">=_]
R 84. (x+4)+[—(x+4)]=o;
inverse property of addition
66. M+M=H+ﬂ=z+i=l+(—l) =0 85. 5(3x+4)-4=53x+5-4-4
x y 2 =5 2 -5
=15x+20-4
67. The distance is [2—17| =|-15/=15.. =15x+16
4 Copyright © 2022 Pearson Education, Inc
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86.

87.

88.

89.

90.

91.

92,

93.

94.

95.

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

7By —=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]

=18x2 +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
=14x° +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‘ []]-0.6]
0.6 L] |-0.6]

06[]0.6
0.6 = 0.6

Since 0.6 =0.6, E‘ =|-0.6].

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

2 s 2. — = j— <= . —_
HDI—ZSI 11, 8216222 -4-3=64-16+4-4-3
2 =64-4-4-3
2.5 [ |-2.5] =64-16-3
25[]25 =48-3
25 =25 =45
Since 2.5=2.5, ‘_| -2.5. 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 15 14 =92_3
30 30 =89
40 40 D
5.2-37 5.2-9
ODI 13, — - = 5
0<1 3" -2 [9-(=2)]
30 3 1415 10-9
Since 0<1, ——— < . =
' 0 4 1514 [9+2°
_10-9
108. 17 18 = 50 5 Tl
18 17 60 6 |
50_50 JRE
60 60
1D0 14, 10+2+3-j= 5+122
>0 (12-3-2)>  (12-6)
17
Since 1> 0, 718 >2—§. =
1817 60 6 6
17
109. =36
13 13D| |
8 137, 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. 4 4 —8_ 34—
|_2||:|_+_ 8-3[4-10]
=8-3[-6]
4T =8+18
17 4 6
2[]1
2>1 . 117, 2D -4(3) 4412
_2|>___‘ 5-8 -3
17 _8
-3
__8
3
6 Copyright © 2022 Pearson Education, Inc
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118.

119

120.

121.

122.

123.

124.

125.

126.

127.

128.

6(—4)—5(-3) _ —24+15
9-10 -1
9
T
=9

(5-6)*-23-7 (-1’ 2|4

89-3.52 89—-3-25
_1-2(4)
89-75
_1-8
14
_=7
14
1
2
12+3-5‘22 +32‘ ~ 12+3.5|4+9|
7+3-6>  7+3-36
_4-5)13
T 10-36
~20(13)
26
_260
-26
=-10
x—(x+4)=x-x-4=—4
x—(8—x) =x—8+x=2x-8
6(—5x) =-30x
10(—4x) =—40x
S5x—2x=3x

6x—(—2x) =6x+2x=28x
8x—(3x+6)=8x—3x—-6=5x-6

8-3(x+6)=8-3x—18=-3x-10

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

129. a.

130. a.

7
H="(220-
1o(220-4)

H =-"(220-20)
10

=7 (200
10
=140
The lower limit of the heart rate for a 20-year-
old with this exercise goal is 140 beats per
minute.

H:%(zzo—a)

H:%(220—20)

-2 (200)

=160
The upper limit of the heart rate for a 20-year-
old with this exercise goal is 160 beats per
minute.

H=%(220—a)

H =%(220—30)

= (190)

=95
The lower limit of the heart rate for a 30-year-
old with this exercise goal is 95 beats per
minute.

H=%(220—a)

H=%(220—30)

- (190)

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

Copyright © 2022 Pearson Education, Inc.
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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 sarx}ple change is: Some irrational numbers are 1L a  33.32=3%2_35 o 243
negative.

152. false; Changes to make the statement true will vary. b. (4x3y4)(10x2y6) =4-10-x - x7 -yt )0
A sample change is: The term x has a coefficient 40,32 46
of 1. Ay

=40x ylo

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

A sample change is: 6
54+3(x—4)=5+43x—12=3x—7. 2 a2 (-
(-3)°

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

A sample change is: —x —x =—2ux. b 27x14y8 _2_7'ﬁ.y_8 943 85 _ g1l 3
: 35315 T3 R - yoo= Y

155. true y Y

156. V2 ~1.4 3. a s52-Lt-1
14<15 58 25

\/§<1.5 b (_3)_3_ 1 B 1 _ 1

157. —1>-35 3" 27 27

2
158. 314 1 57 e Lol ¥ e
47 11
2
I 1571 4
2
-1.57>-1.571 4
d. 3x76y4:3.i y4:3L
3.14 I 6 s
—_—
2 2

2
4. a. (3] =3%2=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) =) D=y
y

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

Copyright © 2022 Pearson Education, Inc. 9
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Chapter P Fundamental Concepts of Algebra

5. (—4x) =(—4)’ (x)’ =—64x

6. a [_Ejszﬂz—_ﬂ

¥ vy

=
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

= —18x3y8

Ll o)
: 206,74 20 )\ € ) 5
= 5271624

=530

_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)
=7.1-5%10°-107"
=35.5x107
=(3.55x10")x107

=3.55><(101><10‘2)

=3.55x107"

12x10° 12 10°

3x10° 3 107
=0.4x105
=0.4%10°

=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"7": 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.

5%.2=(5-5)-2=25-2=50
6%-2=(6-6)-2=36-2=72

(2)° = (22)(-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
so_ L 1 1

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

(3°)? =3%2=30=3.3.3.3.3.3=729

28

2—4=28‘4=24=2-2-2-2=16

38

3—4:38’4:34:3-3-3-3:81

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
3* VR N L S
2 - _23 _ -
3 3 3.3.3 27

X
14
14—
X
30
X 30-10 _ _20
T -
X
14
X _(~
- N E G N s )
X
30
—(-1 1 4
i = 30-(=10) _ | 30+10 _ 40
X

(8x') =8 (x')* =8*x" = 64x°

(6x*)? = (6)2(x*)? = 62x*? = 36x°

Copyright © 2022 Pearson Education, Inc.
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3 3 7 7
4 -4 64
41. (——j { 3) e 53. %:[5) % =2.p" M =2p77 =i7
X X X 7b T\ b b
3
4%%ﬁLﬁ Suwgﬂ
% y3 y3 1Ob20 10 b20
— 2b10—20
43. (3x7y°) = (-3 (x*)* - (»7) 1o
—9x?2y52 =2b
2
= 9x4y10 - bTO
4. (3x*0) = (=3’ (MY ) 55. (4x%) 2 =(42)(%) 2
— 7%3 y6~3 _ 42,
= 27)c12y18 1
- 4210
45. (GxHex)=3-2x" x" =6xM7 = 6x!! 1
16x°

46. (11x°)(9x"?) =11-9x°x'? =99x°*12 = 99417
56. (10x°)> =10"x>

47. (-9’ »)(2x°y*) = (-9)(-2)x*x0 y* —1073 56
= 18,301+ |
= 18x9y5 - 103 x6
1
48.  (=5x"y)(=6x"y'") = (=5)(=6)x"x" !t ~ 1000x°
— 30x4+7y1+11 s .
=30x!1y12 57, i;tx7 '{;9 _ %x3_7y5_(_9)
Xy
20 20 _3 4
o e 2
2x 2 )0 x 3y
- 4x*
20x2% 2 24
s0. 2 =(%)[J‘—6 =2x270 = 2418
10x x 58 10x*y° _ lx4—12y9—(—3)
30x12y—3 3
254" . p* 25\ " ) b* 1
51, ———=| = || = || —= _l s 12
542 .3 Y| R —gx y
— 5, 13-2p4-3 _ ﬁ
=-54""p 3x°
-2
ﬂﬁigﬁi s, 3] _0x0_
-74’p* 7))\ d" )\ B y y_2 25x5
— 54763
=-54'p
12 Copyright © 2022 Pearson Education, Inc
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

-3
X =[LJ3 7.
y 3x?

74,

y3
- 33,43 7s.
27x2 76.
sat Y (=Y 77
540%3 | | 4 78.

_-27b"

T8 80.
30ast) (-3t Y St
104762 ) | &7 82.

_ _27p% 84.
a’ 85
0
3ab? . 86.
124%™
87.
4a7°p3 ‘
—_— = 1
124°p7°
88.
3.8x10° =380
89.
9.2x10% =920
6x107™* = 0.0006
-5 _
7%x10~° =0.00007 90.

—7.16x10° =-7,160,000

—8.17x10°% = —8,170,000

91.

7.9%107' =0.79

6.8x107' =0.68

Section P.2 Exponents and Scientific Notation

—4.15%1073 =—0.00415
-3.14x107° =-0.00314

—6.00001x10" = —60, 000,100,000
—7.00001x10'° =—70,000,100,000
32,000 =3.2x10%

64,000 = 6.4x10*

638,000,000,000, 000,000
=6.38x10"7

579,000,000, 000,000,000 = 5.79x10"
-5716 =-5.716x10°

—3829 = -3.829x10°

0.0027 =2.7x107

0.0083 =8.3x107°

—0.00000000504 = —5.04x10~°
—0.00000000405 = —4.05x10~°

(3x10%)(2.1x10%) = (3x2.1)(10* x10°)
=6.3x10*" =6.3x10’

(2><104)(4.1><103)= 8.2x10’

(1.6x10%)(4x107™") = (1.6x4)(10" x107™")

=6.4x10'>tC1D
=6.4x10*

(1.4x10)(3x107") = (1.4x3) (10" x107"")
=42x10""
=4.2x10*

(6.1x107%)(2x107*) = (6.1x2) (107 x107*)

=12.2x107%H
=12.2x107"?
=1.22x107"

Copyright © 2022 Pearson Education, Inc.
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92. (5.1><10—8)(3><1o“‘)=15.3><10‘12 Lop, 15x107 _
5%107°

=0.5x10* =5x10°

0.5x107279
=1.53%x107""!

93. (4'3 % 108)(6'2 X 104) 480,000,000,000 _ 4.8x10"!

103. =
= (4.3x6.2)(10* x10*) 0.00012 12x107*
= 26.66x 105+ _48 10"
4
=26.66x10" L2 1110(4)
= 4x10'""
=2.666x10" =2.67x10" s
=4x10
8 4
i (8'2X10 )(4'6X10) 104 282,000,000,000 2.82x10""
=37.72x10%* =37.72x10" ) 0.00141 1.41x107
=3772%10"% =3.77x 10" =2x10"")
=2x10"
8.4x10® 84 10° 0.00072x0.003
95. TUT o =TTkl 105, —
4%10 410 0.00024
=2.1x10%°% =2.1x10° (7.2><10‘4)(3><10‘3)
£ 05c10f B 2.4x107
96. 22" =23x10% =2.3x10° 72x3 107107 "
3x10 =54 X 0 =9x10
4 4
97. %:%X% 106 66000><0,001_(6'6X104)(1X10_3)
- 3 -3
EPORVEES 0.003x0.002 (310 )(2x107)
1
—0.4%10° = 4x10° _06X10° o 0(6)
6x107°
) 4 =1.1x107
98. %:o.éxlo“‘(‘z) ~0.6x10°
2x%x10™ 5 \3
=(6x107)x10° = 6x10° 107 (x20) " oy
: \3 .6 -3
B S () ¥y
09, 4.8><1o6 :£X106 _ 6 ) _ 00 _
24x10° 247 10 -y Y=
=2x102°%=2x10"®
(xy*2 )_2 x—z y4
100, TI07 5160 Z 30 O T
2.5%10° (x y)
7
_ 26 4~(3) _ 8 71_Y
24x1072 24 107 =X =Xy =T
101. e =X X
48%x10° 4.8 10”
_ —2—(-6) -
=0.5x10 109. (2x_3yz_6)(2x) 5 =2x3yz 6.5 xS
=0.5x10* =5x10° D s y y
=27"x vz = =
> 245820 16x%2°
14 Copyright © 2022 Pearson Education, Inc
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Section P.2 Exponents and Scientific Notation

110. (3x7z7)(3x) 7 =357y 73757 116. a. 33x10°
=32 Ty T Y =) b. 2.57x10’
32x7Z7 ox'Z’
. 33x10° 33 ><10‘0
) . =
Sy s s 10y 2.57x107  2.57" 10’
111. |~ 3 = —(x yz ) _ 3
Xy ~1.284x10
= y12)716,720 1 ~1284
x1216,20 $1284 yearly per person
4 5 6 —4 d. %:107
xXyz —(x8 10212)’4 12
112, xS -\ $107 monthly per person
24048 1 117. Medicaid
X2yt % 1.98x10" _198 10"
534x107  5.34 10’
(2121 2y 160 ~03708x10"
113. 2 ~ 3708
(27y7)
( 22x2)2 )( 223836 )(1) Medicare
- (2276y710) 2.94x10'"  2.94 10"
y = X
18,6 423x10" 423 10’
x
= 4y ~0.6950x10*
= 6950
2—1—3—1’22—64’293—30 , ,
114 ( Xy ) ( Xy ) (x y ) Medicare provides the greater yearly per person
) (2 4 ,6)2 benefit by, $6950 $3708, or $3242.
Xy
(22 x()yz)(z—z xlzy_g)(l) 118. a. 2.55x107
(22x%7) b. 2.54x10"
266
=* ) 2.55x10° 2,55 10"
4 ¢ T X
2.54x10 2.54 10
2
115. a. 5.19x10" ~1.00x10
=100
b. 4.8x107 approximately 100 years
519%10'" 519 10" 119. a. 2.55x107
c. = —= 48 X—
4.8x10 810 b, 6x10°
~1.0813x10*
~10,813 . 2.55x10"° 2.55)(1013
$10,813 yearly per person ’ 6x10* 6  10*
=0.425x10’
10,813
d —5—=9%I = 425,000,000
$901 monthly per person 425,000,000 Americans
Copyright © 2022 Pearson Education, Inc. 15
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Chapter P Fundamental Concepts of Algebra

120. a. 9.84x10" 141. The doctor has gathered:
; plyp2ot 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 a4 g
32x107 32 10’
=3.075x10* 142. b* =MN,b  =M,b° =N
=30,750 b =b°pP
30,750 years A=C+D
121.-128. Answers will vary. 70 bts 60 it 24§ 36592%
143, ——- : : 80 y1§’
129. does not make sense; Explanations will vary. paifi  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 Tnake_ 2the st_e;tement true will vary. b. 164 =64 =8

A sample change is: 4™° >47".
134. true c. V16-J4=\l64
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. 2142 +1042 =312

A sample change is: 534.7 # 5347.
138. false; Changes to make the statement true will vary.

A sample change is:

30

SO _ 410709 = ax10%.

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

Check Point Exercises

1. a.  81=9
b. —/9=-3
11

c. — ==
25 5

d. 36+64 =+100=10
e. 36+/64=6+8=14

2. a. J75=+253=4253=53
b. J5x -\10x =+/5x-10x
=+/25-2x2

=v25x> 2
= SX\/E

g

'

NGV

b. \j150x /150x

75x
VA
=5x3
4. a. 8J13+9/13=8+9)13
=17/13

b. J17x-2017x
=1J17x —=20/17x

=(1-20)\17x
=—1917x

7.

Section P.3 Radicals and Rational Exponents

a. 5\/E+\/§
=5\/ﬁ+\/ﬁ
=533+23
=153 +23
=(15+2 3
=173

b.  6/18x —4/8x
=69-2x —4/4-2x
=6-342x —4-24/2x
=18y2x —8/2x
=(18-8)v2x
=10\2x

a.  If we multiply numerator and denominator by

\/g , the denominator becomes
\/5 . \/g = \/§ = 3. Therefore, multiply by 1,

choosing Ti for 1.
5_5 B_5B_58
NN

b.  The smallest number that will produce a perfect

square in the denominator of 6 is \/5

Ji2
because \/E \/_ = \/% =6. So multiply by

1, choosing —; for 1.

Multiply by

4;%
&

4+J— T 4+5 4o f
_ 8(4-+5)
4% - (f5)?
_8(4-+5)
16-5
_8(4—+/5) o 32-8V5

11 11

Copyright © 2022 Pearson Education, Inc. 17
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Chapter P Fundamental Concepts of Algebra

8. a <J40=3B35=3--=2s5 ) zox“_(zoj[x“J
) %o s )| %
b -8 =Y6i =22 =242 > !
=4x4’(%)
3% _ 3‘3/12275 =§ — 4,)-(%)
_ 4
9. 3RRBI-4P3
6/ .3 % _ W _
=3327-3-433 13. B =xh=xt=x
=3-333-433 Concept and Vocabulary Check P.3
_03/x _43
=93 -45 C1. principal
=9-4R3
2
=533 C2. 8
i C3. |
10. a. 252=25=5
1 c4. a-b
b. 83 =38=2
Ja
l C5. T
c. -814=—4R81=-3 b
1 C6. 183
d. (-8)3=3-8=-
o . C7. 5 63
(3 27 3 _—IZGZE
- c8. 7-3
4 C9. J10++2

4
1. a. 273 =(327) =@3)* =81
C10. index; radicand

3
b 42=(3) =@’ = C11. (-2)°
c 32’52%: 1 : :Lz:% C12.4; |d
ps (B2) 2 .
12. a (2x4/3)(5x8/3) Clan: s

_ 43 _8/3
=2-5x""-x Exercise Set P.3

10 (413)+(8/3)
- 10x I 3= =6
—10x'23
= 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
real.

2

(=

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

J25-16 =+/9 =3
J144+25 =169 =13
V25 -l6 =5-4=1
V144 +25 =12+5=17

J=13)? =4/169 =13

J(=17)2 =289 =17
V50 =+/25-2 =252 =52
V27 =493=\93=33

—Jox* 5 25.
NGNS
=3[x5 26.

21.

23.

24.

Vi25x? =42522 5
—25:2 5 27.
=25V 5
=5|x{Vs 28.

. V2x J6x =2x 6x
=12x? 29.
a2 3
=2x\/§

V10x - yBx = /10x-8x
=\80+*
167
=4x5

22.

Section P.3 Radicals and Rational Exponents

A7 s
\/g-\/a=\/2x2-6x

=125
=4x? \f3x
:2x\/§

\/a-\/?:\/@c-bcz
=18x°

=9x% -\2x
=3x\/a
F_i_l
81 81 9
Lot
9 Ja9 7
9 _w_7
16 16 4

—
IS
—_
Il
—
O N
—_
Il
|»—A
—_

\O
W

8x

Bx 3x
=502
=25 \2x
=5x\/§

Copyright © 2022 Pearson Education, Inc.
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30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

20

V24xt  [24x

Bx 3x
=+/8x°
=+4x> \2x
=2x«/§

V2002 \/200x3

V10x7! 10x7!
=20
=+/20x*
=4.5x*
:2x2x/§

V500 [5004° Py

Jiox! :\/mx‘1 v

= 505" =25 26* =522
T3 +633=(T+6)3 =133
8V5 +113/5 =8 +11)/5 =195
6\17x —8V17x = (6-8)W/17x = -217x
413x = 64/13x = (4 - 6)v/13x =-24/13x

B+32=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 - 22x
=(5-2n2x
=3/2x

40.

41.

42,

43.

44.

45.

46.

47.

48.

\/@—m=\/9~7x—\/4-7x
=3J7x - 27x
=(3-2nTx

=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 -416-2+3436-2 /253
=3-22-4J2+3-62-5\3
=62 -4J2 4182 =53

=202 -5\3

354 =224 =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 _N1 BN
BB ASB3
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49.

50.

51.

52.

13 13

3-11

3+Jﬁ_
_ 133411
- 32 _(\/ﬁ)z
_133-+1D

9-11

_133-411)

3 3 3-47

34411 3411

3+\/7_3+\/7.3—\/7
_36-v)
PG
_36-v7)
T 97
_36-v7)

2

7 7 J5+2

B-2 -2 5+2
_7(5+2)
_(\/5)2_22
_165+2)

C 54
=7(J5+2)

5 5 J3+1

B-1 BB
_ 5(3+1)
_(\/5)2_12
_5(/3+])
31
_5(/3+1)
-X8+D

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Section P.3 Radicals and Rational Exponents

6 6 5-3
S5+B 5B 53
_ 6(5-43)
WP -GBY
_ 653
5-3

_6(5-43)
2
=3(5-3)

111 J7+43
V-3 T-B 1+3
_ HET7+3)
7)Y’ -(3)

_ 1T +43)

7-3

_ 1T +43)
4

Y25 =35° =5
=2 =2

Y8 =27 =2
Y125 =(-5)° =5

-16 is not a real number.

{/-81 is not a real number.
ERER
EREE

J37° =-3

2y ==

1 1 1
S|—— =5—— = ——
\ 32 2° 2
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Chapter P Fundamental Concepts of Algebra

66. i/zzizl 81. \/§+3/§=\/§+2
6 2 82. 3+315 will not simplify.
67. B2=3Y8-4=3R3Y4=2.3/4 83. 362 =36=6
68. /150 cannot be simplified further. 84. 1212 =J121=11
69. Yt =Y x=xYx 85. 83 =38=2
70. I =i =2 86. 27° =327=3
7. ¥0-Yo=3a=3272=Y2732 =32 87. 1252/3=(§/E)2=52=25
72 2 Ya=Yas =36 =2%6 88. 8°=(38) =4

5 6 6
73. —“564X=5/64x = 3225 =2x go, 3451 _1_ 1T
S 2x 32%5 2% 16
1 1 11

4 5 5
NV162x 162x” 4o 2 90. 1675% = = = =
=4 = = *
2 _zx o 81x 3x 165/2 ( /1 6)5 45 1024

75. R2+3R¥2=72 91. (7x”3 ) (2x“4) =7.2x"3 x4
76. 633+233 =833 =147
77. 5316 +354 =538 2 +3/27 -2
9. (3x2/3)(4x3/4) = 34523 34
=5.232+332
_ 2/3+3/4
—1032 +332 =12-x
=1332
78. R24+3B1=38-3+3273 o3, 207 (20
=3.23+333 Iz oy
= 6%/?+3%/§ — 4. V24
=933 — 45V
79.  354x° — 3128
04 72:° (72 P o 3413 o 5/12
:3/27.2xy3 _y3/64,2x . %T_ ? XIT =8-x =8x
=3y32x —4y32x
=—y32x 95, (x2/3 )3 T E N
80. 324x° —y381x
=38-3x° — 327 3x

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 OV — 1251/3 (913,673 12
98. (125x7y°)"” =125"x 5x 111. (49x_2 4) (xyl/z)
, 120 o\ V2 N2,
S ) () )
4 31 L () =12) (4)(-12) (12
99. —1:27—)::27y4 12 =491/2 * Y (xy )
12 p12 15 2 1 g -2+(1/2)
5 P =Xy =y
=27y12 =27y3
Y Y 1! 232 = X
(2y1/5 )4 24()/1/5 )4 = 7 7,77
100. y0 3/10
Y Y 6 3\"3( 56 —1/3\°
4/5 112. (8x_ ) (x V- )
_l6y =16y 4/5-3/10 _ 16,12
= 3010 - y :81/3x(—é)(l/S)y(3)(1/3)x(5/6)(6)y(—1/3)(6)
101, Y57 =574 =52 = 5 =2x7y'xy? = 2
2x3
3 -1
452 _ ~2/4 _ ~1/2 _ :2xy =
102. 472 =774 =72 = 7 p
103. x® =x%3 =2 514 13\70 6
Xy _{ (-5/4)=(-3/4) 173
113 [—x3/4 J —(x y )

104. i‘/szxm4 =|x|3
_( —-2/4 1/3) (-274)( (1/3)(—6)
105. {3t =% =32 —
2
106. 5 =357 =32

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

Il
=
<
Il
<

6 3
107. JYx8y® =x9y° =x3y3 =3x?y

y
V2. 24\ __(172)(—4)  (—2/4)(-4)
40812 =[x Y
108. 5% = [ 1 =[of s =7 g
2.2
109. {16+1625 =¥2+25 =127 =3 g
110. {4169 +10 +1000 +¥216
=3V13+3+410+6
{6 +16
=Y4+4=3
=2
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Chapter P Fundamental Concepts of Algebra

x(13+\/;)
115. a. P=———=

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\/;.£
R
_ 13x\/;+x2
B Sx
IRENCEE

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.

17 2 N5+1_2(/5+1)
-1 5+ 5-1
_2(J5+1)

e

\/§+1

2
=~1.62
About 1.62 to 1.

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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119.

120.

Perimeter: 132.

P=2]+2w

=2.J125+2-2420

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

=2.55+4-25

=10v5+85 134.

= 18\/5 feet

Area:
A=Iw

=125-220 135.

=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

<

=16\/§+8\/§ 138.

= 24\/§ feet

Area: 139.

A=Ilw
=420 -/80
=44/20-80
= 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 = LI S

o ® 2

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+18[5V7+18

Calculator Check: 6.8884 >5

Copyright © 2022 Pearson Education, Inc. 25

Solutions Manual for Algebra and Trigonometry 7th Blitzer


https://textbooktestbanks.com/products/9780136922179-solutions

Chapter P Fundamental Concepts of Algebra

141. a. - -
a’*+ab+b* \ac—ad+bc—bd o*+b’ a(c—d)+b(c-d) a* -b

_a2+ab+b2
_ ab N Mwiw(az_ab*'bz) 3 ab +az—ab+b2
a* +ab+b* MW M(q2+ab+b2) A tab+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
834272 (%/g) 2
3 T 1

16 4+27! Y

(a2
i)

I\L‘F—‘ —_——
+
Fp-

PR A
-

| —

|+
e N )

Mom’s portion:
LI Y
2 2 212 4
142. (2x3y2 )(5x4y7 )= 10x7y9
143. 2x*(8x* +3x) = 2x* (8x*) +2x* (3x)
=16x* +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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Section P.4

Check Point Exercises

1. a
b.

2.

3.

4. a
b.

5. a
b.

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

=—x>+x*—8x-20

(13x? —=9x% = Tx+1)—(=7x +2x* —5x+9)
=(13x° =9x? = 7x+1)+(7x° =2x> +5x—9)
= (1323 +7x°) +(=9x% = 2x%) + (=Tx +5x) + (1-9)

=20x —11x* —2x -8

(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

(7x = 5)(4x = 3) = Tx- 4x + Tx(=3) + (=5)4x + (=5)(=3)

=28x2 —21x—20x+15
=28x> —41x+15

Use the special-product formula shown.

(A+B)(A-B)=A*>-B*
(7x+8)(7x—8) =(7x)* —(8)*
= 49x” — 64

Use the special-product formula shown.

(A+B)(A-B)=A*-B*
2y° =5)2y° +5)= (2’ +5)(2)° -5)
=2y -5
=4y°-25

Use the special-product formula shown.

(A+B)* = 4> +24B+B*
(x+10)? = x% +2(x)(10)+10?
=x% +20x+100

Use the special-product formula shown.

(A+B)* = A*> +24B+B?
(5x+4)* = (5x)% +2(5x)(4) + 4*
=25x2 +40x+16

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

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.
(A4-B)* = 4> -24B+B*
(7x=3)> =(7x)* =2(7x)(3) +3°
=49x% —42x+9
7. (x3—4x2y+5xy2—y3)—(x3—6x2y+y3)
= (" —4x’y+507 =y )+ (= +6x2y—y?)
= (7 =)+ (Ax y + 657 ) + (S7) + (=3 = »)

= 2x2y+5xy2 —2y3

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

b.  (2x+4y)> = (2x)% +2(2x)(4y) + (4y)’
=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+B2; minus; product of the terms; plus

Cl4. n+m
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Section P.4 Polynomials

Exercise Set P.4
1. yes; 2x+3x2 =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 +19x3) + (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> =553 )+ (=5x> +9x2) + (4x + 8x) + (=3 —11)

=12x° +4x* +12x-14
The degree is 3.
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12 (18x* —2x° = 7x+8)—(9x* —6x> =5x+7) = (18x* —=2x° = 7x+8) + (=9x* + 6> +5x=7)
= (18x* —9x*) + (—2x° + 6x°) + (-7x +5x)+(8-7)
=9x* +4x° —2x+1
The degree is 4.

13, (527 =7x—-8)+(2x* =3x+7)—(x* —4x—3) = (5x> = Tx—8) + (2x* =3x+7) + (—x* +4x+3)
=(5x2 +2x% = x1) 4+ (=Tx=3x+4x)+(-8+ 7 +3)
=6x> —6x+2

The degree is 2.

14.  (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.

15, (x+D(x* —x+)=x(x)—x-x+x-1+1(x*)—1-x+1-1
=x’—x? +x+xt—x+l1
=x’+1

16. (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

17.  (2x=3)(x2 =3x+5) = 2x)(x?) + (2x)(=3x) + (2x)(5) + (=3)(x?) + (=3)(=3x) + (=3)(5)
=2x> —6x* +10x=3x*> +9x—15

=2x" —9x? +19x—15

18. (2x- 1)(x2 —4x+3)= (2x)(x2 )+ (2x)(—4x)+(2x)(3) + (—1)(x2) +(-)(—4x)+(-DQ3)
=2x° —8x2 +6x—x> +4x-3

=2x> —9x* +10x -3
19. (x+7)(x+3)=x* +3x+7x+21=x" +10x+21
20. (x+8)(x+5)=x2+5x+8x+40=x2+13x+40
21, (x=5)(x+3)=x?+3x—5x—15=x —2x—15
22. (x—l)(x+2)=x2+2x—x—2=x2+x—2
23, (Bx+5)2x+1) = GBx)(2x)+3x(1) +5(2x) +5=6x +3x+10x+5 = 6x* +13x+5
24, (Tx+4)Bx+1)=(7x)(3x)+7x(1) +4(3x) +4(1) = 21x* + Tx +12x +4=21x> +19x+ 4

25.  (2x=3)(5x+3) = (2x)(5x) + (2xX)(3) +(=3)(5x) + (=3)(3) = 10x? + 6x—15x =9 = 10x*> —9x—9
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

Section P.4 Polynomials

(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

(727 +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> =5 =x* -25

(Bx+2)3x-2)=(3x)* -2? =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)(3x? —4x) = 3x*)? —(4x)* =9x* —16x7

1) =07 ) =1

(2-9°)(245") =2 -(*) = 4"

(x+2)° =x+2-x-2+422 =x* +4x+4

(x+5)% =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*)(1) +1? = 16x* —8x* +1

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

50.

51.

52.

53.

54.

5S.

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 P+ 1P = +3x2 +3x+1

(x+2P =X +3- 32243 x- 22422 = +6x7 +12x+38

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

(x=1)% =x* =32 1+3x- 12 =P =x> =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
= 7x2y —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.

(7x4y2 - 5)62)/2 +3xy)+ (-1 8)c4y2 - 6x2y2 —Xxy) = (7x4y2 -1 8x4y2) + (—Sny2 - 6x2y2 )+Bxy—xp)
=(7-18)x*y? +(=5-6)x*y* +B3-D)xy
=—11x*y? —11x?y? + 2xy is of degree 6.

(x3 +7)cy—5y2)—(6)c3 —xy+4y2)=(x3 +7xy—5y2)
= (" = 6x7) + (Tay +29) + (=57 = 4y7)
=(1-6)x> +(T+1D)xy+(=5-4))°
=-5x° +8xy—9y2 is of degree 3.

Copyright © 2022 Pearson Education, Inc

Solutions Manual for Algebra and Trigonometry 7th Blitzer


https://textbooktestbanks.com/products/9780136922179-solutions

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

[5]

74.

Section P.4 Polynomials

(x4 —7xy—5y3)—(6x4 —3xy+4y3) = (x4 —7xy—5y3)+(—6x4 +3xy—4y3)
=t = 6xh) + (=T +3xp) + (=51 - 4y°)
=(1-6)x* + (=7 +3)xy+(-5-4))°
=—5x* —4xy— 9y3 is of degree 4.

(3x4y2 +5x3y—3y)—(2x4y2 —3x3y—4y+6x)=(3'x4y2 +5x3y—3y)+(—2x4y2 +3x3y+4y—6x)
=Bx*"y? —2x" )+ (5 y +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)c3y—6y+8x)=(5x4y2 +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(7x) + x(3y) + (5y)(7x) + (5y)3y)
=7x’ +3xy+35xy + 15y2
=7x> +38xy+15)°

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

(x=30)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) + (=»)(5¥)
=6x° +15xy—2xy—5y2
=6x° -i—l3xy—5y2

Bxy =D(5xy +2) = Bxy)(5xy) + Bxy)(2) + (=D (Exy) + (=1)(2)
= 15)62)/2 +6xy—5xy-2
=15x%y* +xy -2

(7 y +1D)(2x°y =3) = (7x°3)2x7 p) + (Tx° p)(=3) + (1227 y + (1)(=3)
=14x*y? =21y +2x%y -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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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

34

(22 =3)2 = (:212)? —2(:2yH)(3)+ 32 = x*y* — 62252 49

(x*)? =52 =(x*)*)? =2(x*yH)(5)+ 5% = x*p* —10x% )% +25

(x= )" +xp+ ) = x(x7) + x() + X(1°) + ()7 + (=) () + (=2)(7)

=X +xy+x? —xty—xpt =y’

=)

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

=x —xX*y+xt +xly-xt+)°

=x3+y3

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

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

2

(7xy2 —10)})(7xy2 +10y) = (7xy2) (1Oy)2 = 49x2y4 —100y2

(3xy2 —4)})(3xy2 +4y) = (3xy2 )2 —(4y)2 =9x?y* —16y*

(u+4y) ~(3x=49)° = (3x)7 +2(3x) (49) +(49)° | = (3" ~2(33)(49)+ (49)’ |

= (9% +24xp+16)” |- (9x7 — 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)
=[15x2 —10x—21x+14]—[24x2 —4x—30x+5}

= (15x2 —31x+14)—(24x2 —34x+5)

=15x% =31x+14—24x +34x -5

=-9x% +3x+9
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86.

87.

88.

89.

90.

91.

(3x+5)(2x=9) = (7x—2)(x-1)
= (6)62 —27x+10x—45)—(7x2 —7x—2x+2)
= (6x2 —17x—45)—(7x2 —9x+2)
=6x>—17x—45-7x> +9x—2
=—x? —8x—47
(2x+5)(2x—5)(4x +25)
=[(2x)" =57 |(4x* +25)

= (4x2 —25)(4x2 +25)

- (4x2 )2 ~(25)°

=16x*-625

(3x+4)(3x—4)(9x +16)

_ [(3x)2 —42J(9x2 +16)

=(9x7 =16} (9> +16)

- (9962)2 (16’

=81x*-256

=(2x-7)""

= (2x-7)
= (2x)" —2(2x)(7)+(7)°
=4x? —28x+49

= (5x-3)""

= (5x-3)’
= (5x)° —2(5x)(3)+(3)*
=25x* -30x+9
a. S=02x"-15x +3.4x+25+(0.1x3 —1.3%7 +3.3x+5)

S=02x>-15x +3.4x+25+0.1x° =1.3x*> +3.3x+5
S=03x-2.8x2+6.7x+30
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92.

93.

94.

9s.

96.

b. S§=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=0.1"=1.2x* +24x+17+0.2x° —=1.6x*> +4.3x+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+l)

=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.

10s.

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)=9x5 -4
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