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Chapter P

Fundamental Concepts of Algebra

Section P.1

Check Point Exercises

1. 8+6(x—3)> =8+6(13-3)°
=8+6(10)%
=8+6(100)
=8+600
=608

2. a. Since 2014 is 14 years after 2000, substitute 14
for x.

T =4x* +330x+3310
=4(14)* +330(14) + 3310

=8714
The average cost of tuition and fees at public
U.S. colleges for the school year ending in
2014 was $8714.

b. The formula underestimates the actual answer
by $179.

3. The elements common to {3, 4, 5, 6, 7} and
{3,7,8,9} are 3 and 7.
{3,4,5,6,7}{3,7,8,9} ={3,7}

4.  The union is the set containing all the elements of
either set.

{3,4,5,6,7} L {3,7,8,9} ={3,4,5,6,7,8,9}
5. {—9, ~13,0, 03, % J9, JE}

a. Natural numbers: \/§ because \/§ =3
b.  Whole numbers: O, \/5
c. Integers: -9, 0, \/5

d. Rational numbers: -9, —1.3, O, 05, \/§

e. Irrational numbers: %, \/B

f. Real numbers: -9, —1.3, 0, 0.5, %, \/5, \/ﬁ

a. ‘l—\/z‘

Because \/5 =~ 1.4, the number inside the

absolute value bars is negative. The absolute
value of x when x < 0 is —x. Thus,

‘1—\/5‘=—(1—«5)=\5—1

b. |z-3]
Because 7 = 3.14, the number inside the

absolute value bars is positive. The absolute
value of a positive number is the number itself.

Thus,
|7r—3| =r-3.
. M
X
Because x>0, |x| =X
Thus, b _x_,
x X
45| =|-5|-2

The distance between —4 and 5 is 9.

7(4x* +3x)+2(5x% + x)
=7(4x> +3x) +2(5x% +x)
=28x +21x+10x% +2x
=38x% +23x

6+4[7—-(x-2)]
=6+4[7—x+2)]
=6+4[9—x]
=6+36—4x
=42—4x

Concept and Vocabulary Check P.1

1.
2.

expression

b to the nth power; base; exponent
formula; modeling; models
intersection; ANB

union; AUB

Copyright © 2018 Pearson Education, Inc.



Chapter P Prerequisites: Fundamental Concepts of Algebra

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.

natural

whole

integers

rational

irrational

rational; irrational
absolute value; x, —x
b+a; ba
a+(b+c); (ab)c
ab+ac

0; inverse; 0; identity
inverse; 1; identity
simplified

a

Exercise Set P.1

1.

7+5(10)=7+50=57
8+6(5)=8+30=38
6(3)-8=18-8=10
8(3)-4=24-4=20

82 +3(8) = 64 +24 =88

6% +5(6)=36+30=066

72 —6(7)+3=49-42+3=7+3=10
8°—7(8)+4=64-56+4=8+4=12

4+4509-7)° =4+502)°
=4+5(8)=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

5(12)
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_£__8
—2+1 -1 -1
2xi;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( )
50°F is equivalent to 10°C.

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

86 Fis equivalent to 30C.

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.

Copyright © 2018 Pearson Education, Inc.



20.

21.

22,

23.

24,

25

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;s} ={s.e.1}
{r.e;a,l}N{l,e,a,r} ={r,e,a,l}

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

26. {1.3,57}N{-5,-3,-1}={ } or @
27. {a,b,c,diNS =0

28. {w,y.z}N@=0

29. {1,2,3,41U{2,4,5} ={1,2,3,4,5)

30.

31.

{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}

32. {0,1,3,5)U{2,4,6) ={0,1,2,3,4,5,6}
33. {a,eioujfUD={a,e,i,o,uf
34. {e,m, p,t,y}UD = {e,m, p,t,y)
35. a. 100

b.  0,4100

c.  —9,0,4/100

d. -9, —%, 0,0.25,9.2,+/100

e. 3

£. -9, —%, 0,0.25,+/3,9.2,/100

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

a. 49

b. 0,49

C. -7,0, \/E

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

e. 50

. —7,-0.6,0,+/49,/50
a. o4

b. 0,464

c. —11,0,/64

d. —11,—%,0,0.75,@
e. \/g,TE

f. —11,—%,0,0.75,\/3,7[,\/6_4

a. 4

b. 0,4

c. -5,0, \/Z

d.  -5-03,0,4/4

e. 2

. -5-03,0,42,4
0

. .1
Answers will vary. An example is 7

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 © 2018 Pearson Education, Inc.



Chapter P Prerequisites: 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.
true; - =-7

69.
true; —3 is to the right of —13 on the number line.

70.
true; O is to the right of —6 on the number line.
true; 0 is to the right of —13 on the number line. 71.
300 =300 72.
|-203| =203 73.
[2-n|=12-7

74.
|7 - n| =7-7

75.
N2-3|=5-42
5-13=13-15 76.
B _3_ 77.
33

78.
7 _T_
=17

79.
-1 ==l =|-4|-
|51 =5-13] = - =3 .
|x+y| =]2+(=5)|=]-3| =3 81.
=== -1 =17 "
|2 +|y|=[2|+]-5| =2+5=7
bl =l =2-5 == &
A e N
| |5 s 84.
H+M:H+ﬂ:£+i:1+(—l):0 85.

x y 2 =5 2 -5

The distance is [2—17| =|-15| =15 .

The distance is [4—15|=|-11]=11.

The distance is |-2-5|=|-7|=7.

The distance is |-6—8| =|-14|=14 .

The distance is |-19—(=4)| =|-19+4|=|-15| =15 .
The distance is |-26—(-3)| =|-26+3| =|-23| = 23..

The distance is
|-3.6—(-1.4)| =|-3.6+14|=]-2.2]=22.

The distance is
|-5.4-(-1.2)|=|-5.4+1.2|=|-4.2|=42.

6+ (—4)=(4)+6;
commutative property of addition

11-.(7+4)=11-7+11-4;
distributive property of multiplication over addition

6+2+7)=(06+2)+7,
associative property of addition

6-(2:3)=6-(3-2);
commutative property of multiplication

2+3)+@+5=@G+5+2+3);
commutative property of addition

7-(11-8)=(11-8)-7;
commutative property of multiplication

2(-8+6)=-16+12;
distributive property of multiplication over addition

—8(3+11)=-24+(-88) ;
distributive property of multiplication over addition

x+3(x+3):1;x¢—3,

inverse property of multiplication

(x+4)+[—(x+4)] =0,

inverse property of addition

53x+4)-4=5-3x+5-4-4
=15x+20-4
=15x+16

Copyright © 2018 Pearson Education, Inc.



86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

2(5x+4)—-3=2-5x+2-4-3
=10x+8-3
=10x+5

5B3x-2)+12x=5-3x-5-2+12x
=15x-10+12x
=27x-10

205x—=D+14x=2-5x-2-1+14x
=10x—-2+14x
=24x-2

7By—5)+2(4y+3)
=7-3y-7-5+2-4y+2-3
=21y—-354+8y+6
=29y-29

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

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

9. 14x2+5—[7(x2—2)+4J
=14x2+5—[7x2—14+4]
=14x2+5—[7x2—10]
=14x* +5-7x* +10
=14x* =7x* +5+10
=(14-7)x* +15
=7x*+15

97. —(-14x) = 14x

98. —(-17y)=17y

99. —(2x-3y-6)=-2x+3y+6

100. —(5x—13y—1) =-5x+13y+1

101. %(3x) +[@y)+(—4y)]|=x+0=x

102. %(2y)+[(—7x)+7x} =y+0=y

5(3y-2)—(7y+2)=15y-10-7y-2

=8y—12 103. | ¢| []]-3|
4(5y—3)—(6y+3)=20y—12—6y—3 6[13
6>3
—14y-15
g Since 6>3, [-6]>|-3.
7-4[3-(4y-5)]|=7-4[3-4y+5] 104, |50) [] |-50)
=7-4[8-4y] 20[] 50
=7-32+16y 20<50
=16y-25 Since 20 <50, |-20|<|-50].
6-5[8—(2y-4)]=6-5[8—2y+4] 105. |3
=6-5[12-2y] H L4
=6-60+10y lo.6| L] |-0.6|
=10y-54 06[]06
0.6 = 0.6

18x2+4—[6(x2—2)+5J
=187 +4-[ 62" ~12+5]
=18x° +4—[6x2 —7]
=18x% +4-6x" +7
=18x* —6x* +4+7

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

Since 0.6=0.6, E‘ =|-0.6|.

Copyright © 2018 Pearson Education, Inc. 5



Chapter P Prerequisites: Fundamental Concepts of Algebra

H =X 111. 82 -16+2%-4-3=64-16+4-4-3
2 —64-4.4-3
125 [] |25 =64—16-3
25[]25 =48-3
25 =25 =45
Since 2.5=2.5, B‘=|—2.5|. 112. 10> -100+5°-2-3=100—-100+25-2-3
=100-4-2-3
107. 30 3 4 14 15 =100-8-3
40 4 15 14 =92-3
3030 4 =89
40 40
0[]t 13, 523 _ 52-9
0<1 3*-2F [9-(-2F
10-9
Since 0<1, 2—2 < EE = 2
40 4 15 14 [9+2]
10-9
108. 1_7§ E_i - 112
18 17 — 60 6 1
M 28 5050 121
N7 60 60
1o 11q, 1042434 5412
>0 T 12-3-2)2  (12-6)>
17
Since 1> 0, £§>ﬂ—§ ==
18 17~ 60 6 6
17
109. 8 8
2.2 -1 T 36
515 0
8 13, 115. 8-3[-2(2—5)—4(8—6)] =8 —3[-2(-3) - 4(2)]
13 8 =8-3[6-8]
1[]1 =8-3[-2]
1=1 =8+6
Since 1=1, 1————|— | =14
116. 8-3[-2(5—7)—5(4—2)] =8—-3[-2(-2)—-5(2)]
110. |_2| D i_i =8-3[4-10]
=8—3[-6]
%.% =8+18
=26
2[]1
2>1 117, 243 4412
Since 2> 1, |-2| > ——i. -3 -3
17 _ 8
-3
__8
3

6 Copyright © 2018 Pearson Education, Inc.



6(—4)—5(=3) —24+15
9-10 -1
_9
-
=9

118.

(5-6)>-23-7] (-1)* 2|4
" 89-3.5%  89-3.25
C1-2(4)
- 89-75
_1-8
14
_7
14
1

2

119

12+3-5‘22+32‘ 12+3.5|4+9|
120. =
74+3-62 7+3-36

4-5)13]

T 10-36

~20(13)

226

260

26

=-10

121, x—(x+4)=x—x-4=—4
122. x—(8—x)=x—8+x=2x-8
123. 6(~5x) =-30x

124. 10(—4x) = —40x

125. 5x—-2x=3x

126. 6x—(—2x) =6x+2x=8x
127. 8x—(3x+6) =8x—-3x-6=5x-6

128. 8-3(x+6)=8-3x—18=-3x-10

Copyright © 2018 Pearson Education, Inc.

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

129. a. H=--(220-a)
10

H = (220-20)
10

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

minute.
b. H =%(220—a)

H=%(220—20)

- 4200
5
=160
The upper limit of the heart rate for a 20-year-
old with this exercise goal is 160 beats per
minute.

130.a. H =%(220—a)

H =%(220—30)

- L1190)

2

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

b, Hz%(ZZO—a)

H=§(zzo-3o)

=3 (190)
5
=114
The upper limit of the heart rate for a 30-year-
old with this exercise goal is 114 beats per

minute.

131. a. T =21x>+862x+15,552
=21(14)* +862(14) +15,552
=31,736

The formula estimates the cost to have been
$31,736 in 2014.



Chapter P Prerequisites: Fundamental Concepts of Algebra

b. This overestimates the value in the graph by
$35.

c. T=21x>+862x+15,552
=21(20)* +862(20) +15,552
=41,192

The formula projects the cost to be $41,192 in
2020.

132. a. T =21x*>+862x+15,552
=21(12)* +862(12) +15,552
=28,920

The formula estimates the cost to have been
$28,920 in 2012.

b. This underestimates the value in the graph by
$136.

c. T=21x*+862x+15,552
=21(22)* +862(22) +15,552
= 44,680

The formula projects the cost to be $44,680 in
2022.

133. a.  0.05x+0.12(10,000—x)
=0.05x+1200-0.12x
=1200-0.07x

b. 1200-0.07x=1200-0.07(6000)
=$780

134. a. 0.06¢+0.5(50—¢)=0.06¢+25-0.5¢
=25-0.44¢

b. 0.06(20)+0.5(50-20)
=1.2+0.5(30)
=1.2+15
=16.2 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.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

makes sense

does not make sense; Explanations will vary.
Sample explanation: The commutative property
changes order and the associative property changes
groupings.

false; Changes to make the statement true will vary.
A sample change is: Some rational numbers are not
integers.

false; Changes to make the statement true will vary.
A sample change is: All whole numbers are integers.

true

false; Changes to make the statement true will vary.
A sample change is: Some irrational numbers are
negative.

false; Changes to make the statement true will vary.
A sample change is: The term x has a coefficient
of 1.

false; Changes to make the statement true will vary.
A sample change is:
5+3(x—4)=5+3x-12=3x-17.

false; Changes to make the statement true will vary.
A sample change is: —x—x =-2x.

true
J2=14
14<1.5
\/§<1.5
- >-35
_ﬂ=_1'57
2
X157t
2
-1.57>-1.571
L34 m
2 2

a. b*B=0-b-b-b)b-b-b)=b"
b. b0 =b-b-b-b-b)b-b-b-b-b)=b"

¢. add the exponents

8 Copyright © 2018 Pearson Education, Inc.



b" b-b-b-b-b-bb 8

160. a. —= ¢.
b’ b-b-b
8 . . . . . . .
b, b_=bbbbbbbb=b6
b? b-b
6.
c. subtract the exponents a
161.  6.2x10° = 6.2x10x10x10 = 6200
It moves the decimal point 3 places to the right. b
Section P.2
7. a
Check Point Exercises
b.
1. a 3.32=3"2=3 or 243
b. (4x3y4)(10x2y6)=4-10-x3-x2-y4~y6
= 4032 .y c.
= 4O)c5y10
_2\6
2. a & 3)3 =(=3) =-27
(-3)
b 27xMy8 :ﬂiﬁ.y_ 943385 _gyl1y3
3y 308 )0
d.
3., a s2-L-1
52 25
b. (3)7°= ! - St
(-3 27 27
11 42
—=—=1-—=4"=1
c = 1 1 6
42
4
d. 3x_6y4=3~i6~y4=3i6
X X
8. a
2
4. a (3°) =37=3 or 729
b.
AN [ S VR |
b. (y ) =Yy =Yy = yT 9. a.
b.

Copyright © 2018 Pearson Education, Inc.

Section P.2 Exponents and Scientific Notation

(b*3 )‘4 _ 3 i

5. (—4x)’ = (43 (x)® =—64x°

y Yoy

(2x3y6)4 _ (2)4(x3)4(y6)4 —16x'2y2

(605 =) 32

= —18x3y8

100xy” _ (1001 > }f y*
2Ox16y41 20 x16 y%

— 512716 yzf(q)

05
—2.6x10° = -2,600,000,000
3.017x10™° =0.000003017
5,210,000,000 = 5.21x10°

—0.00000006893 = —6.893x10™
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10. 410><107=(4.1><102)><107 10. false
=4.1x(10°x107) .
Exercise Set P.2
=4.1x10°
1. 52.2=(5-5)-2=25-2=50
11 a (7.1><105)(5><10*7)
7 1.5%10° 10”7 2. 62:2=(6-6)2=36-2=72
=35.5x10° 3. (2° = (DEDEDED(-2)(-2) = 64
=(3.55%10')x107 .
4 (2" =(2)(-2)(2)-2)=16
=3.55><(101><10*2)
5. 20=-22.2.2.2.2.2=-64
=3.55x107"
6. -2*=-2.222=-16
1.2x10° 1.2 10°

> e 3 100 7. 3=l
— 6—(=3)
=0.4x10 8. (<91
=0.4x10’
=4x10° 9. 3'=-1
— 0 _ —
4.08x10" _ 4.08x10 _ 4.08 10" 10. =97 =-1
680,000  6.8x10° 6.8 10’ o 4oLl U1
=0.6x10° 43 4.4.4 64
= 60,000 | | X
The average salary was $60,000 per U.S. police 12. 2°=—

o I S —
officer. 2 2-2-2-2.2:2 64

13. 22.23=223=2=2.2.2.2.2=32

Concept and Vocabulary Check P.2
P y 14. 3*.32=3%2=3"=3.3.3.3.3=243

1. »™": add
a 15. (23 =223=20=2.2.2.2.2.2=64

2. b"™™"; subtract
subtrac 16. (3%)?=3%2-36-3.3.3.3.3.3=729

3. 1
2 sa_ 4
1 17. —4=27 =24=2.2.2.2=16
4. — 2
bn
3 s
5. false 18. 3—4:3 =3*=3.3.3.3=81
6. b
19. 3‘3-3=3—3+1:3—2:%:L:l
7. true 3 33 9
- . . 1 1 1
8. anumber greater than or equal to 1 and less than 10; 20. 2 3-2:23”:22:—2:—:—
integer 2 2.2 4
3
o e 2, oo 1

27

10 Copyright © 2018 Pearson Education, Inc.



22,

23.

24,

25.

26.

217.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

X
_ 1
xy 3 =)c~—g=—3
y y
Y5215 =y
0_ .7 7

_ 1
(x5)3=x53=x15= -
X
_ . _ 1
(x 6)4:x64:x24: -
X
14
== K47 7
X
30
X 30-10 _ 20
o - -
X
K4
— = LA 14T 20
X
30
= 30-(=10) _ 30410 _ 40
X

(8x’)? =8%(x")? =82 x7% = 64x°

(6.x4)2 — (6)2 (x4 )2 — 62 x4*2 — 36.x8

x % x

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Section P.2 Exponents and Scientific Notation

3 3

3 3
(_gj _(6° __216
y y

g -
(-3x7y°)? = (=3 (D) (»°)?
= 9x22y52

=9x4y10

3x*y%) = (=3’ »°)’

(11x°)(9x2) =11-9x°x12 =99x°712 = 99417

(-9 )(=2x°y*) = (=9)(-2)x’x% yy*
— 185376 y1+4

= 18x9y5

(=5x* y)(=6x" y') = (=5)(—6)x* x” yy!
- 30x4+7 y1+11

= 30x!1 12

82x2: =(§j[£]=4xm—4 — 410
X X

24 24
20x6 _ [&) X_G 246 _ o I8
10x 10 ){ x
st _(25)(d5 )0
-5a*>-p* \-5) a* | b

— 5413 2p43

=-54"p

s (35 |5
~74'p> \-7) d" )\ b’
— 544 7p0-3

=-54"p°

7 7
141;4 =(5) % oM T 2
b 7\ b b

Copyright © 2018 Pearson Education, Inc.
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Chapter P Prerequisites: Fundamental Concepts of Algebra

10 10 4\3 3
54. 20b20 =(&j b_20 60. 3L = i
106 10 )\ b y 3t

— 9pl0-20 S
— belo - 33 x4'3
2 y3
=bT h 27x"?
332 _ 12\ ,3\2 3 3
55. (4x7) T =(4)(7) o “15a'? ) _3p2 (D)
=47250 * 5410573 - '
1
42 x° _[-3p
— 1 [ a6
16x° ~ _o7p3
2\-3 _ 1n-3 .2(-3) a'®
56. (10x%)° =10"x
:10_3x_6 62 —306114]78 3_ _3b8_(_2) ’
_ %1 : . 104" 7p2 - 714
107 x
1 _3p10 3
~1000x° 3
-27p*°
24x° ')’5 :E 3-7 5-(-9) = 5
57. xy a
321"y 4
3 0
=Zx_4yl4 63 3a7b? .
314 12a°b7*
_ oy
4x4 0
4a7%p’
10xy? 1 64 (12 3b5J -
58 XYy 1 412 9-(-3) a
° 30x12y*3 3x y
2 _
1 65. 3.8x10% =380
. 66. 9.2x10%* =920
Y
8
3x 67. 6x107™* =0.0006
-2
s £5x3j L5202 68. 7x107° =0.00007
. — - _2 - 6
y 25x
y

69. —7.16x10° = 7,160,000
70. -8.17x10° =-8,170,000
71. 7.9x107' =0.79

72. 6.8x107' =0.68

12 Copyright © 2018 Pearson Education, Inc.



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

8s.

86.

87.

88.

89.

90.

91.

—4.15%107 = -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"

579,000,000, 000,000,000 = 5.79x10"7

—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) =8.2x107

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

=6.4x10"7*1D
=6.4x10*

(1.4x10")(3x107!") = (1.4x3) (10" x107™)

=4.2x107*C1Y
=4.2x10*

(6.1x107%)(2x107) = (6.1x2)(10* x10™*)

=12.2x1078H
=12.2x107"?
=1.22x107"

92.

93.

9.

95.

96.

97.

98.

99.

100.

101.

6.9x108

1.2x10*

7.5%1072

Section P.2 Exponents and Scientific Notation

(5.1 x 10‘8)(3 x 10‘4) ~153x107"2
=1.53x107"!

(4.3><108)(6.2><104)
= (43x6.2)(10° x10*)
=26.66x10%

=26.66%10"?
=2.666% 10" =2.67x10"

(8.2>< 108)(4.6>< 104)

=37.72x10%* =37.72x 10"
=3.772x10"% =3.77x10"

8.4x10® 84 10°

s 1 X1

4x10 4 710
=21x10%° =2.1x10°

0 =2.3x10%° =2.3x10°
X

36x10* 3.6 _ 10*

- = X
9%x102 9 102

=0.4x1072
=04x10° =4x10°

T =0.6x10"? =0.6x10°
X

=(6><10‘1)><106=6><105

48x107% 4.8 107

[ —— R ¥ G —
24%x10° 24 10°

=2x10%%=2x10"8

S S 10° =3x10727° =3x1078
DX

24x107% 24 107

- x

48x10° 4.8 10°
=0.5x107>"9
=0.5x10* =5x10°

Copyright © 2018 Pearson Education, Inc.
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Chapter P Prerequisites: Fundamental Concepts of Algebra

102.

103.

104.

105.

106.

107.

108.

109.

14

1.5x1072
5%107°
=0.5x10* =5%10°

=0.5x10729

480,000,000,000 _ 4.8x10"!
0.00012 1.2x107

_48, 101
12 10—4
=4x10'""Y

=4x10"

282,000,000,000  2.82x10""

0.00141 1.41x1073
=2x10'"-»
=2x10"

0.00072x0.003

0.00024

(7.2><10*‘)(3><10‘3)
- 2.4x107
4 13
_72x3 107107 o
24 107

66000x0.001 _ (6:6x10%)(1x107)

0.003x0.002 (3><10*3)(2><1073)
1
_ 6.6><1E)6 1 1x10-9)
6x10
=1.1x10’
L, \3
(+7y) K0y
3 6. -3
( 2y—1) X'y
6-6_-3—(-3) _ 0.0 _
=X y =Xy =

—2-6_4-(-3) :x—8y7
(2x vz )(2x)7 =2x7yz 020 x
=048y o= Y y _ )
Y 24x82°  16x

110.

111.

112.

113.

114.

115.

116.

(3x4 vz )(3x)_3 =3x"tyz 7377

=325y 7 = y _ )

-2
3.4.5 )
Xy z _(.6.8_10

(—3—4—5} —(xyz)

X7y 'z

§12,716,-20 _
y

4
456
X'yz 8 10_12\7*
1 5 _ Xy z
(x“yszéj ( )

=R y—4o 48 _

(Z*Ixfzy ) (Zx*“ 3) (16x*3y3)0

(2x‘3y‘5)
_(22 x2y2)(2—2 xsy‘é)(l)
(22 x—Gy—IO)

xlSy
I\

(2—1 Xyt )’2 (2x‘6 y )’2 (9x3 Vv

12 16 20

Yy z

1

32_40_43
xy"z

3)0

(2xty°)
()
()
= x26y6
4

a. 3.18x10"
b. 3.20x10°

3.18x10” _3.18 10"
3.20x10°  3.20 10°
~0.9938x10*

= 9938
$9938 per American

a. 3.02x10"7

b. 3.19x10

Copyright © 2018 Pearson Education, Inc.



117.

118.

119.

a.

a.

a.

3.02x10"% 3>.02x1012
3.19x10°  3.19 10°

~0.9467x10*
~ 9467
$9467 per American
1.89x10"
6x10*

1.89x10° 1.89)(1013
6x10* 6 10*

=0.315x10°

=3.15x10°

= 315,000,000
315,00,000 Americans
1.89x10"
2.54x10"

1.89x10"° 1.89)(1013
2.54x10" 254 10"

= 0.74x10?
=74
approximately 74 years
1.09x10"
3.2x10’

1.09x10" 1.09)(1012
3.2x107 32 107
=0.340625%10°

=34,062.5
34,062.5 years

120. - 128. Answers will vary.

129.

130.

131.

132.
133.

134.
135.

136.

137.

138.

139.

140.

141

142

143

does not make sense; Explanations will vary.

Sample explanation: 36(x)” =36x*" not 36x'%.

makes sense

does not make sense; Explanations will vary.

Sample explanation: 4.6x10" represents over 4 144
trillion. The entire world population is measured in

billions (10°).

Section P.2 Exponents and Scientific Notation

makes sense

false; Changes to make the statement true will vary.

A sample change is: 4725473,
true

false; Changes to make the statement true will vary.

A sample change is: (-2)* £ 27 because 16 # %

false; Changes to make the statement true will vary.
A sample change is: 52.52=2%.275,

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

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

8x10%

10" =4x10"" = 4x10%.
X

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

(7%10%)+(2x107%) = 700,000.002.

true

. The doctor has gathered:

2ot 1 2.1
2 92 4 4

3
4

So, 1—E = 1 is remaining.
4 4

. b =MN, b =M ,b° =N
bA :beD
A=C+D

70 bts'60m1'{.24,br§'36592ﬁ.80)ﬂ{
B I "

=70-60-24-365-80 beats

= 2943360000 beats

=2.94336x10’ beats

~2.94%10° beats

The heartbeats approximately 2.94x10° times over a
lifetime of 80 years.

. Answers will vary.

Copyright © 2018 Pearson Education, Inc. 15



Chapter P Prerequisites: Fundamental Concepts of Algebra

145. a. 16-/4=4.2=8
b. J16-4 =64 =8
c. 16-J4=\16-4

146. a. /300 ~17.32

b. 1043 =17.32

c. 300 =103

147. a. 21x+10x=31x

b. 212 +1042 =312

Section P.3

Check Point Exercises

1. a +f81=9
b. —J9=-3
11

c. — ==
255

d. 36+64=+100=10
e. J36+/64=6+8=14
2. a. J75=+253=253=5\3
b,  ~5x-10x =/5x-10x
=/50x>
=+/25-2x7

=25 2
=5x\/§

g

\/ISOx /150x

75x

=J§-J§
=5x\/§

IRV

o

&

8V13 +9V13 = (8+9)\/3
=17J13

J17x —20V17x
=1W17x 2017
=(1-20)V17x
=—1917x

5\/ﬁ+\/ﬁ
=5\/ﬁ+«/ﬂ
=5-33+243
=153 +243
=(15+2)\3
=173

6/18x —4+/8x
=639 2x —4/4-2x
=6-3v2x —4-242x
=18V2x —82x

= (18-8)/2x
=10v2x

If we multiply numerator and denominator by

\/5 , the denominator becomes
V33 =9 =3. Therefore, multiply by 1,

choosing N3 for 1.

V3
5 _5 3 _53_58
NERRNCRNCERNC I

The smallest number that will produce a perfect

. . 6 .
square in the denominator of — is NE)

Jiz
because /1243 = /36 =6. So multiply by

1, choosing ﬁ for 1.

NE)
6 _ 6 B3 6B 6B
Jizo iz 3o 6

16 Copyright © 2018 Pearson Education, Inc.



Section P.3 Radicals and Rational Exponents

— 4/3 8/3
7. Multiply by = \/g_ 12 a. (2x )(5’“ )
4-5 .54 83
8 _ 8 .4—«/5 — 10,431 E
445 445 4-5 12/3
_ 84-5) -1
257 -
:8(4—J§) b 20x* (20 x*
16-5 Tosxs US|y
_84-V5) 32-8V5 = 45+ 0%)
11 11
_ 4, 40
8. a Y40=Y.5=B =2 4
5 5/ _ 5 _5 5 _ "5
b. WY =Y64=332-2=232 138, Yl =wh=xh=Jx
J125 125 5
27 27 3 Concept and Vocabulary Check P.3
9. 31-433 1. principal
=3327-3-433 s
=3.333-433 '
=933 -433 3. |d
=9-43
4. a-\b
=533
L 5 ﬁ
10. a. 252=425=5 Jb
1
b 8 52 6. 183
1 7. 5 643
c. -814=-Y81=-3
8. 7-\3
d. (83 =Y=8=-
9. J10+2
< 11
. 273 === index; radi
e TS 3 10. index; radicand
273
1. (-2)°
4
z 4
3 _(3 —_ (4 _
1. a 273=(327) =3* =81 12. a |d
3 3
b 42:(%/1)‘:(2)3:8 13. %a
EI | o 14. 2; 8
C 32 5 =—2— 2 =2—2=Z
z 5
ps  (¥32)

Copyright © 2018 Pearson Education, Inc. 17



Chapter P Prerequisites: Fundamental Concepts of Algebra

Exercise Set P.3 17
1. J36=+6>=6
2. J25=45%=5
3. —36=-J6 =6 18
PR SN
5. ~/-36, The square root of a negative number is not
real.
19
6. ~/—25, The square root of a negative number is not
real. 20
7. J25-16=+9=3 "
8. J144+25=4169 =13
9. 25-Jl6=5-4=1
10. V144 +25 =12+5=17
22
11, (=13)? =4/169 =13
12. (-17)* =289 =17
13. 50 =+/25-2 =252 =52
23.
14. 27 =9-3=93=33
15. V45x% =+/9x%-5 24.
= \/9)62 \/g
A
= 3|x|x/§
16. 125x =/25x2 -5 26.
=25x*/5
= V25\* 5 27.
= 5|x|\/§
28.
18

. \/§~\/6_x=\/2x-6x

=127
—Jax* 3
=2x/3
V10x -/8x =/10x-8x
- V80>
67
=4x\/§

N
==y
@-\/G_x:\ﬂxzﬁx

=12x°
=4x? f3x
= 2x\/§

\/6_x~\/37=\j6x~3x2
=183

=v9x? \2x
ZSxm
F_i_l
81 81 9
1N
49 J49 7
49 49 7
16 6 4
121 _Viai 1t
9 Jo 3
Va8x®  [48x° 5
= =+/16x" =4x
Bx 3x
V72 7258 >
= =49x" =3x
J8x 8x

Copyright © 2018 Pearson Education, Inc.



30.

31.

32,

33.

34.

35.

36.

37.

38.

= Sx\/g
o
X
3

V24xt /24
JBx 3
=+/8x

= \4x? \/ﬂ
= 2xx/§

V200 \/ 200x°

Jioxt Viox
=+/20x*
=+4-5x*

= 2x2x/§

V500" 5006 _ [ STy

10x7! 10x7! -

— 505 =25.24* =5x242
TN3+6V3 =(T+6)\3 =133
85 +113/5 = 8+11)\/5 =194/5
6/17x =8\/17x = (6-81/17x =—217x
413x —63/13x = (4—6)1/13x = —24/13x

8+3vV2 =4-2432
=2J2+3/2
=(2+3W2
=52

V20 +65 =/4-5+6V5
:2\/§+6\/§
=(Q2+6)5
=85

39

40

41.

42,

43.

44.

45.

46.

47.

Section P.3 Radicals and Rational Exponents

J50x —/8x =/25-2x —/4-2x
=5\2x -2.2x
=(5-2)V2x
=32x

\V63x —/28x =9-Tx —+/4-Tx
=37x - 247x
=(3-2nx

=7x

318 +54/50 =392 +5¢25-2
=3.3J2+5-5\2
=92 +252
=(9+2512
=342

412 =275 =443 -2425-3
=4.23-2.53
=8/3-103
=8-103
- 23

3832 +3V72 /75

=342 -16-2+3/36-2 -/25-3
=3.242-4J2+3.6/2-5\3
=632 — 42 +18/2 - 53

=202 -5{3

3v54 - 2424 —/96 + 4/63
=396 -24-6 -/16-6 +4/9-7
=336 -2-2J6 —4/6 +4-37
=96 -46 —4/6 +124/7

=J6+1247

1 _1 VTV
NN N

2 _ 2 02410 _+io
Jio V1o oo 10 s
V2 V2 5 _Jio
NN

Copyright © 2018 Pearson Education, Inc. 19



Chapter P Prerequisites: Fundamental Concepts of Algebra

48 ﬁzﬁﬁzﬂ 53 6 __ 6 \/g_\/g
V3B B3 B 5B 5B
6(/5-/3)
3___13_ 3.4l WP -G
3+\/ﬁ 3+\/ﬁ 3—\/ﬁ 6(\/—_\/—)
_133-41D) =T 5.3
¥-(hn? 6(5-3)
_133-+11) T
o-11 =3(5-3)
_133-+11)
) s 111 1+
\ s 3 BENGENE) ﬁ—ﬁ ﬁ+J§
50. = -
_36-v7)
32-W7) =@
_36-4D 11T ++/3)
9-7 ==
_36-47)
2 55. d125=35 =5
7 7 5+2
51. = . L35 =33
J5-2 -2 5+2 s6. =2 =2
_ 5+ 57. d8=3Y2 ==
5)?-2?
_T1G5+2) 58. IY-125=3/(-5° =-5
5-4
=75+2) 59. %-16 is not a real number.
5 5 _ 5 .\/§+1 60. /-81 is not a real number.
ToB-1 3ol B+
_ 563+ 61. Y(-3)* =|-3|=3
(\/5)2_12
:5(\5 +1) 62. J-2* =|-2|=2
3-1
=5(\/§ +1) 63. 3(=3)° =-3
2

64. (-2 =2

65. sf_i = 5/_L =——
32 23

20 Copyright © 2018 Pearson Education, Inc.



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

|
TN

P2=Y8-4=Ys8Y4=2-Y4

Section P.3 Radicals and Rational Exponents

80. 324xy® - y381x
=3/8-3xy® — 327 -3x
=2y3B3x —3y33x
= —y¥3x

/150 cannot be simplified further.

3/ 3/ 3 /

)C4 =VX X=X 3 X

3/ 3/ 3/
)CS = x3x2 =X )C2

o 36 =354 =272 =32732 =

1234 =18 =36 =236

“64x =332x° =2x

J162x° 162
iox 2x

R2+32 =732
633 +233 =833

5316 +354 =538-2 +327-2
=5.232+3Y2

1032 +332

=132

3@#/8_:3/@#/%
=3.233+33
=633+333

=933

354xy® — y128x
=327-2xy* —y3/64 - 2x
=3y32x —4y32x

= —yi2x

=81x* =3x

81. V2+3Y8=2+2

82. 3+315 will not simplify.

83. 36" =36=6

33 84. 1212 =121=11
85. 8V =3-=2
86. 277 =327=3

2
87. 125%3 =(§/125) =52 =25

88. 8°=(V8) =4

1 11
89, 3= - -
9. 1652 -1 _1__1

1672 (J16) 45 1024

91. (7x1/3 )(2x1/4) — 7.0 M3 4

—14. /34

14,712

92, (3x¥)ax¥) =3.4x23 .
1D 2334

— 124712
93. 20+ (20
5474 - 5 1/4
— 4. M2-14

y

3/4 3/4
94, 792)61/3 _ [7?2}( JCU3 J _g. 43 _g 52
X X

Copyright © 2018 Pearson Education, Inc. 21



Chapter P Prerequisites: Fundamental Concepts of Algebra

9s.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

22

3
(x2/3) =x2/3<3 — x2

()C4/5)5 =)64/545 — x4

(25)(74)/6 )1/2 — 251/2 x4»l/2y6~1/2 — 5)62 |y|3

(125x )1/3 _ 1251/3 9/3 ()/3 _SX y

s\t A4 s\
(2) (")

310 3/10
y

y

_16)’4/ =16y¥5310 16412
3/10
y

4
/52 — 524 _g5l2 :\/g
4/72 — 724 _ 512 =\/7
3f
$0 = O3 =
3
4/x12 "7 |x|
6f 62/ 3f
=6 32
/ 13 3f
o6 o363 _ 3,2
63 21
9x6y3 =x9y9 =x3y3 :3x2y

3% =[afz e =|ofs|ofs =37
Y416 +4625 =32+25 =327 =3

110. 34169 +49 + 31000 + 216

=13+3+410+6
=316 +416
=J4+4=38

=2

111. (49x*2 4) l/2(xy“2)

_ (49)—1/2 (x_z )*1/2 (y4)’”2 (xyl/2)
_ 1 (72)(71/2)))(4)(71/2) (xy”z)

49172 X

_ lxly—Z oy = lx1+1y—2+(1/2)
7 7
_1 2y = X

- 7 Xy Ty 3/2

173 6
112. (8x76y3) (x5/6y71/3)
— 81/3 x(*6)(1/3)y(3)(1/3)x(5/6)(6)y(71/3)(6)
— 2x72y1x5 y72 — 2x72+5y1+(—2)
2w
y

= 2)c3)f1 =

- -6
113. (ﬂj :( x(—5/4)—(—3/4)y1/3)76

=z
( -2/4 1/%) -2/4)( (1/3)(—6)
¥
-3 y—z =
y
L2 77/4 -4
1/2 (=714)—~(-514)
114, ( R J )
( 1/2 _2 ) 1/2 2/4)(4)
2
_ 2.2 _
=x"y 2
X

115. The message is “Paige Fox is bad at math.”
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116. a. For2030: E = 5.8/x +56.4
=5.8v10 +56.4
For 2060: E = 5.8\x +56.4

=5.840 +56.4
=5.8-24/10+56.4

=11.6110 +56.4
Difference:

(116310 +56.4) — (5.84/10 +56.4)
=11.6110 +56.4—5.8J10 —56.4
=11.610 —5.8/10 +56.4—56.4
=5.8J10

The difference is 5.8@ .

b. 5.8V10~183

This underestimates the difference projected by

the graph of 98.2—-74.1=24.1 by 5.8. This

represents a difference of 5.8 million people.

2 A5+1_2(5+))
CU5-1 A5+ 51
_2(/5+1)
==

51

2

=~1.62
About 1.62 to 1.

117

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

0.44 044
100 =R,

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

119.

120.

Section P.3 Radicals and Rational Exponents

Perimeter:
P=2]+2w

=2-4J125+2-2420
=2.4255+44:5
=2.5J5+4-24/5
=1035 +8V5

=185 feet

Area:
A=Ilw

=125 -2420
=2125-20
= 22500

=2-50
=100 square feet

Perimeter:
P=2l+2w

=2-4420 +2-4/80
:SJE+2\/E
=8-25+2.4J5
=16v/5+85

= 24\/§ feet

Area:
A=lw

=420 /80
=4420-80
= 441600

=4-40
=160 square feet

121.-128. Answers will vary.

129.

130.

131.

132.

does not make sense; Explanations will vary.
Sample explanation: The denominator is
rationalized correctly.

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.

does not make sense; Explanations will vary.
Sample explanation: Finding the nth root first often
gives smaller numbers on the middle step.
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133. false; Changes to make the statement true will vary. A sample change is: 747 = =

111
U3 o
(s 8 2

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

V20 5

8 4

1
134. false; Changes to make the statement true will vary. A sample change is: (8)75 =

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

R o

13

<

138. 25}l =547

7
139. f13+ﬁ+
3+\/§

1 1
140. a.  32[>]33
Calculator Check: 1.7321>1.4422

b. 7 +J185N7+18

Calculator Check: 6.8884 >5

ab ac—ad —bc+bd a® b’ ab a(c—d)—b(c—d) a+b
+ + = + :
a*+ab+b* \ac—ad+bc—bd & +b* ) a*+ab+b* | a(c—d)+b(c—d) o’ -1’

3 ab N MM.M(GZ_GI"”’Z) B ab +a2—ab+b2
arab+b’ | (o) (axB) (0-B) (a® +ab+D?) | @’ +ab+b’  a’+ab+b’
:ab+a2—ab+b2_ a’+b*

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

141. a.
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b.  Son’s portion:

1 1
8_% +272 _ (%)4 ) >

3 1

16 4+27" 7(%)3 ’%

Mom’s portion:

I n_1yr)_1

2 2 212 4
142. 2x°yH)(5x*y")=10x"y°

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? +3x2 +10x +12x+15

=2 +11x2 +22x+15

Section P.4
Check Point Exercises
1. a. (17X +4x* —11x=5)+(16x° —3x* +3x—15)
= (=172 +16x°) + (4x> =3x2) + (=1 1x +3x) + (=5—15)

=—x>+x*—8x-20

Copyright © 2018 Pearson Education, Inc.
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b.  (13x* —9x% —Tx+1)—(=7x° +2x* —=5x+9)
=(13x° —9x2 = Tx+ 1D+ (7x° =2x* +5x-9)
=133 +72%) + (=927 = 2x%) + (=T x +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)(dx—3) =Tx-dx+Tx(=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?
(Tx+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)? =A®>+2AB+B?
(x+10)* = x* +2(x)(10) +10?
= x* +20x+100

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

6. a. Use the special-product formula shown.
(A-B)> =A®-2AB+B*
(x=9)? = x> = 2(x)(9) +9*
=x* —18x+381
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8.

b.  Use the special-product formula shown.
(A-B)* = A*>-2AB+B
(7x=3)* =(7x)* =2(7x)(3) +3°
=49x% —42x+9

(" —4x’y+5xy" =y )= (X —6x7y+y?)

= (0 —4x?y+5xy7 =y )+ (=1 +6x7y—y7)

= (= x7) + (=427 y +6x7 )+ Gy +(=y =)
=2x2y+5)cy2 —2y3

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

b.  (2x+4y)> =(2x)2 +22x)(4y) + (4y)?
= 4x” +16xy +16y*

Concept and Vocabulary Check P.4

1.

2.

10.

11.

12.

13.

14.

whole

standard

monomial

binomial

trinomial

n

like;

distributive; 4x’ —8x*+6; 7x’
5x; 3; like

3x%; 5x; 2lx; 35

A’ -B? ; minus

A’ +2AB+B*; squared; product of the terms; squared

A% —2AB+ Bz; minus; product of the terms; plus

n+m

Copyright © 2018 Pearson Education, Inc.
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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; o+t 5=t -3+ -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. (=6 +5x2 —8x+9)+(17x> +2x% —4x—13) = (=6x° +17x°) + (5x* + 2x?) + (=8x—4x) +(9-13)
=11 +7x% —12x—4
The degree is 3.
10. (-7 +6x2 =11x+13)+(19x° =11x* +Tx=17) = (=7 +19) + (6x* —11x*) + (=1 1x+Tx) + (13=17)
=12x° —5x* —4x—4
The degree is 3.
11, (17x° =532 +4x-3)— (52> =9x? =8x+11) = (17x> = 5x% + 4x—=3) + (=5x° +9x* + 8x—11)
=172 =5x>)+ (=522 +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.

(18x* —2x° = 7x+8)— (9x* —6x° =5x+7) = (18x* —=2x° = 7x+8) +(=9x* +6x> +5x=7)
= (18x* —9x") + (=2x> +6x° )+ (=Tx+5x)+ (8=7)
=9x* +4x° —2x+1

The degree is 4.

(5x2 =Tx=8)+(2x> =3x+7) = (x* —4x=3) = (5x> = Tx=8)+ (2x* =3x+T)+ (=x* +4x+3)
=(5x% +2x2 = xH) + (<Tx=3x+4x) + (-8 +7+3)
=6x> —6x+2

The degree is 2.

8x2 +7x=5)—(3x* —4x) — (=6x> =5x% +3) = 8x> + Tx =5) +(=3x> +4x) + (6x° +5x* = 3)
=6x° +(8x% —3x> +5x°) + (Tx+4x)+(=5-3)
=6x> +10x% +11x—8

The degree is 3.

(x+DE —x+D) =x(xH)—x-x+x-1+1(x*)-1-x+1-1

= x> +x+xt—x+1

=x +1

(x+5) (2 =5x+25) = (") = x(52) + x(25) + 5(x*) = 5(5x) +5(25)

= x> —5x2 +25x+5x> —25x+125)
=x>+125

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

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

Qx=1(x* = 4x+3) = 20)(x*) + (2x)(=4x) + (22)(3) + (=1)(x?) + (= D(=4x) + (=1D(3)
=2x° —8x* +6x—x*+4x-3

=2x" —9x% +10x-3
(x+7)(x+3) =x2+3x+7x+21=x> +10x+21
(x+8)(x+5) = x> +5x+8x+40 = x* +13x+40
(x=5)(x+3)=x>+3x—5x—-15=x>-2x-15
(x=D(x+2)=x>+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+HGBx+1) = (T0)Bx) +Tx(1) +43x) +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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26.

217.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

30

(2x=5)(Tx+2) = (2x)(7x) + (2x)(2) + (=5)(7x) + (=5)(2) = 14x* + 4x - 35x—10 = 14x* =31x—10

(5x2 =)(B3x? =7) = 5x)3x2) + 5xH)(=T) + (=D (B3x>) + (=4)(=7) = 15x* =35x2 =12x? +28 =15x* —47x% + 28
(7x* =2)(3x% =5) = (Tx*)(Bx>) + (Tx*)(=5) + (=2)(3x*) + (2)(=5) = 21x* —35x> —6x +10 = 21x* —41x* +10
(8x7+3)(x* =5) = (8x7) (7 ) +(8x") (=5) +(3) (x* )+ (3)(-5) =8x" —40x’ +3x> -15

(72 +5)(x* =2) = (72°) (2 )+ (727 ) (=2) +(5) (x* )+ (5) (=2) = 7x” —14x> +5x> ~10
(x+3)(x=3)=x*-32=x*-9

(x+5)(x=5)=x>-5>=x>-25

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

(2x+5)2x=5)=(2x)> =52 =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*

(Bx® +40)(3x” —4x) = 3x*)’ — (4x)” =9x* —16x

I U

2=0)(242) =P (") = 4"

(x+2) =x>+2-x-2+2> = x* +4x+4

(x+5)% =x>+2-x-5+5* =x? +10x+25

(2x+3)? = (2x)* +22x)(3) + 3% =4x* +12x+9
(Bx+2)? =32 +23x)(2)+2% =9x> +12x+4
(x=3)=x*-2-x-343* =x* —6x+9
(x=4)?=x?=2-x-4+4* =x* —8x+16

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

(5x2=3)? = (5x1)% =2(5x>)(3) +3* = 25x* =30x% +9
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49.

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Section P.4 Polynomials

(7-2x)* =77 =2()(2x) + (2x)* = 49— 28x +4x* = 4x*> —28x+49
(9-5x)% =92 —2(9)(5x) + (5x)> =81—=90x+25x% or 25x*> —90x+81
(x+DP = +3- 22 14352+ = X +3x% +3x+1

(x+2° =432 243 x-22+2° =P +6x% +12x+8

(2x+3)° = (2x)° +3-(2%)% - 3+3(2x) - 3% +3° =8x° +36x% +54x+27
Gx+4)* =(3x)> +3(3x)% - 4+3(3x)-4% +4% =27x> +108x” +144x+ 64
(x=37 =x"-3-2°3+3-x-32 =3 = x> —9x? +27x-27

()c—l)3 =x>=3x2 143x-12 =11 =¥ =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

(5x%y=3xy) + (227 y — xp) = (5x7y + 2x% y) + (=3xy — xy)
=(G5+2)x2y+(=3-Dxy
=7x%y—4xy is of degree 3.

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

(4x2y+8xy+11) + (2x2y +5xy+2) = (4x° y = 2x2 y) + (8xy +5xy) + (11+2)
=(4-2)x"y+(8+5)xy+13
=2x?y+13xy +13 is of degree 3.

(7)c4y2 —5)c2y2 +3xy)+ (—18)c4y2 —6)c2y2 —-xy) = (7)c4y2 —18x4y2)+ (—S)CZy2 —6x2y2) +(3xy—xy)
=(7-18)x*y? +(-5-6)x*y* +(3—1)xy
=—11x*y? —11x%y? + 2xy is of degree 6.

x -+-7)cy—5)12)—(6)c3 —xy+4y2) =’ +7xy—5y2)
= (2" =6x7)+ (Tay +2xy) + (=55 = 4y”)
=(1-6)x> +(T+Dxy+(=5-4)y*
=—5x° +8xy —9y2 is of degree 3.

Copyright © 2018 Pearson Education, Inc.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

32

(x* =Txy =5y —(6x* =3xy+4y*) = (x* = Txy =5y%) + (=6x* +3xy—4)?)
= (" =6x") + (-Txy +3xy) + (=5 = 4)?)
=(1-6)x* + (=T +3)xy+(-5-4)y’
=—5x" —4xy —9y3 is of degree 4.

(3)c4y2 +5x3y—3y)—(2x4y2 —3x3y—4y+6x)=(3x4y2 +5)c3y—3y)+(—2x4y2 +3x3y+4y—6x)
= (3x4y2 —2x4y2)+(5x3y+3x3y)+(—3y+4y)—6x
=@B-2)x*y? +(5+3)x y+(-3+4)y—6x

=x*y? +8x°y+ y—6x is of degree 6.

(5x4y2 +6)c3y—7y)—(3)c4y2 —5)c3y—6y+8x)=(5)c4y2 +6x3y—7y)+(—3x4y2 +5x3y+6y—8x)
=(G5xty? =3x* Y + (6 y +5x° y) + (T y +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)(Tx+3y) = x(7x)+xBy) + 5 y)(7x) + (5y)3y)
=7x* -i—'j)cy-i—35xy-i—15y2
=7x* -i—38xy-+—15y2

(x+9y)(6x+7y) = x(6x)+ x(7y) + (9y)(6x) + (9 y)(7 y)
= 6x% +7xy +54xy +63y>
=6x> +61xy +63y2

(x=3y)(2x+7y) = x(2x) + x(7y) + (=3y)(2x) + (=3y)(7 y)
=2x° +7xy—6)cy—21y2
=2x° +)cy—21y2

Bx=y)2x+5y) = Bx)(2x)+ (Bx)Sy) + (=y)(2x) +(=y)(5y)
= 6x° +15xy—2)cy—5y2
=6x% +13xy—5y°

Bxy =D(Gxy +2) = Bxy)(Sxy) + Bxy)(2) + (=DGxy) + (=1)(2)
= 15)czy2 +6xy—5xy-2
= 15)62y2 +xy-2

(7 y +1D(2x7y =3) = (7> y)(2xy) + (Tx y)(=3) + (D2x y + (1)(-3)
= 14)c4y2 —21x2y+2x2y—3
=14x*y?* —19x%y -3

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

(Ox+7y)* = (9x)* +2(9x)(7y) +(7y)* = 81x* +126xy +49y>
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

8s.

(x*y?=5)r = (x*yH)? = 2(x*yH)(5)+5* =x*y* —10x2y? +25

(x= & +xy+y2) = x(x) + x(x) + x(3) + (= )(x7) + (=) () + (= y)(¥?)
=x3+x2y+xy2—x2y—xy2—y3
— y3

e ) —xy+y2) = x(3) + x(=x) + X(3°) + y(xP) + y(=xp) + y(3°)
3

=X —)czy+xy2 +)czy—xy2 +y3
=4y
(Bx+5y)(3x=5y) =(3x)> = (5y)* =9x% —25?

(Tx+3y)(Tx=3y)=(7x)* =(3y)* =49x* —9y?
(7297 =10y)(7xy> +10y) =(7xy2)2 —(10y)* = 49x*y* ~100y?
(Z’))cy2—4y)(3xy2 +4y)=(3xy ) 29,2 y 16y2

(3x+4y)’ —(3x—4y)’ [ 2 42(3x)(4y) + (4y)2:|—[(3x)2—2(3x)(4y)+(4y)1

(9x +24xy+16y2)—(9x2 —24xy+16y2)

9x* +24xy+16y —-9x? +24xy — 16y
48xy

(5x+2y) (5x— 2y

[ 2 +2(5x)( )+(2y)2:|—[(5x)2 —2(5x)(2y)+(2y)2}
(

2557 +20xy +4y” ) = (25x° —20xy +4))

25x° +20xy+4y —25x% +20xy — 4y
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. (3x+5)(2x—9)—(7x—2)(x-1)
= (67 = 27x+10x—45)-(7x* = 7x - 2x+2)
= (67 ~17x—45)~(7x* —9x+2)
=6x" —17x—45-7x> +9x -2
= x> —8x—47

87.  (2x+5)(2x—5)(4x” +25)
=[(2x)" -5 | (442 +25)
= (427 —25)(4x” +25)

- (4x2)2 ~(25)
=16x" - 625

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

= (92 )2 -(16)*

=81x* 256
(2)6—7)5_ e 5-3
89. (2x_7)3_(2 7)
=(2x-7)’
= (2x)* —2(2x)(7)+(7)°
=4x* —28x+49
(5x- )6_ o3y
90. (5x—3)4_(5 3)
= (5x-3)’
= (5x)* =2(5x)(3)+(3)*
=25x>-30x+9

91. a. S=O.2x3—1.5x2+3.4x+25+(0.1x3—1.3x2+3.3x+5)

§=02x-1.5x> +3.4x+25+0.1x° =1.3x*> +3.3x+5
S$=0.3x"-2.8x>+6.7x+30
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92,

93.

9.

95.

96.

b. S$=03x-2.8x+6.7x+30
S =0.3(5)° —2.8(5)> +6.7(5)
s =31

+30

Section P.4 Polynomials

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=-002x>+04x> +12x+22+ (—0.01x3 —0.2x% +1.1x+ 2)

S =-0.02x° +0.4x2 +1.2x+22-0.01x> —0.2x> +1.1x+2

S =-0.03x +0.2x> +2.3x +

b. S=-0.03x>+0.2x>+23x+

24

24

S =-0.03(5)° +0.2(5)% +2.3(5) + 24

S =36.75

The model gives a score of 36.75 for the group of slightly conservative political identification group. This
underestimates the score shown on the bar graph by 0.25.

£(8—2x)(10—-2x) = x(80-36x + 4x*

=80x—36x> +4x°
=4x> —36x” +80x

£(8-2x)(5—2x) = x(40—26x+4x)

=40x—26x% +4x°
=4x> —26x> +40x

(x+9)(x+3)—(x+5)(x+l)
=" +12x+27—(x* +6x+5)
=x? +12x+27-x* —6x-5
=6x+22
(x+4)(x+3)—(x+2)(x+l)
=x2 +7)c+12—()c2 +3x+2)

=x>+7x+12=x*-3x-2
=4x+10

97.-102. Answers will vary.

103.
104.
105.
106.

107.

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

Copyright © 2018 Pearson Education, Inc.
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108. false; Changes to make the statement true will vary. A sample change is: (x=5)* = x* —10x+25

109. false; Changes to make the statement true will vary. A sample change is: (x+ D =x?+2x+1
110. true

111, [(7x+5)+4y1[(Tx+5)—4y] = (Tx+5)> —4y?
= (7x)% +2(7x)(5) + 5% —16 >
=49x? +70x+25-16y>

112. [Bx+y)+1]
=(Bx+y)> +2Gx+ y)1) +1?
= (3)6)2 +2(3x)y-i—y2 +6x+2y+1
=9x> +6xy+y> +6x+2y+1

113. (X" +2)(x" =2)— (x" =3)?
(x" +2)(x" =2) = (x" =3)2
= (" —4)— (X" —6x" +9)
=x" —4—x"" +6x" -9
=6x"-13

114, (x+3)(x—-D+((x+3)—x)(x—(x—-1))
=(x+3)(x-D+3(x—x+1)
=x>—x+3x-3+3
= x> +2x

115. (x+3)(x+[4]) =x> +7x+12

116. (x—[2)(x=12) = x> —14x+24

117. (4x+1)(2x—[3]) =8x> —10x-3

Mid-Chapter P Check Point

1. Bx+5)@x—=7)=Bx)4x)+Bx)(=7)+ (5)(4x)+ (5)(=7)
=12x> —21x+20x-35
=12x%—x-35

2. (Bx+5-MAx-7)=3x+5-4x+7
=3x—4x+5+7
=—x+12

3. J6+96 =106
4. 3W12-V27=3-243-33=63-33=33
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Tx+3[9-(2x-6)] =7x+3[9-2x+6]=Tx+3[15-2x] =Tx+45-6x = x+45

(8x=3)% = (8x)2 =2(8x)(3) +(3)? = 64x> —48x+9

(2x=5)—(x* =3x+1) =2x-5-x>+3x—1=—x> +5x—6

(2x=5)(x* =3x+1) =2x(x*> =3x+1)=5(x> =3x+1)
= 2x()c2 —3x+1)—5(x2 =3x+1)
=2x° —6x% +2x-5x" +15x -5
=2x" —6x% —5x% +2x+15x -5

=2x —11x* +17x-5

6

PP =23 a0 = b 428

(9a —10b)(2a +b) = (9a)(2a) + (9a)(b) + (-10b)(2a) + (—10b)(b)
= (9a)(2a) + (9a)(b) + (—10b)(2a) + (—10b)(b)
=18a” +9ab —20ab —10b>
=18a* —11ab—10b*

{a,c,d,e}U{c,d,f,h} z{a,c,d,e,f,h}

{a,c,d,e}ﬂ{c,d,f,h} ={c,d}

(3)c2y3 —xy+4y2)—(—2x2y3 —3xy+5y2) =3x2y3 —)cy+4y2 +2x2y3 +3xy—5y2

z?))czy3 —xy+4y2 +2)c2y3 +3xy—5y2
=3)62y3 +2)c2y3 —)cy+3)cy+4y2 —5y2
=5x2y3 +2)cy—y2

24x2 y13 3 12y15
P y—2 3

= 1222753 - g3y 15 =

7

3
(lx_5y4j(18x_2y_l) _ 6x—5—2y4—1 _ 6L
3 X

4 1
12/ 7 _|.3
Xt =x12 =|x3 =‘3x‘

Copyright © 2018 Pearson Education, Inc.
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3 3
24x10° _ 24 10" _ 150100 =(1.2><101)><10‘3 =1.2><(101><10‘3) —=1.2x1072

2x106 2 10°

3
20, Y22 _yig oo
N2

19.

2. (P42 -2)=x%-4
22, (> +2)? =) +2(:)(2)+(2)* = x* +4x% +4
23. 50 V6 =5v2 6 =5y2-6 =5V12 =523 =103

11 11 7+3 _77+13 774113

7-J3 13 7443 49-3 46
1111 3 1.3

25, —=— -2

NN EE

24,

26. {—11, —;, 0, 0.45, \/E}

27. Since 2—+/13 <0 then ‘2—\/5‘ ~J13-2

)C| = —xzx = —)C3

28. Since x <0 then |x|=—x. Thus x°|
29. 4.6-3.0x10° =4.6x10° =13.8x10% =1.38x10°

The U.S. produces 1.38x10° pounds of garbage per day.

3x101° 3 10"

75x10° 7.5 10°
A human brain has 4 times as many neurons as a gorilla brain.

30. =04x10=4

31. a. ModelI:
D=1188x+16,218

D =1188(1)+16,218
D =17,406

Model 2:

D =46x* +541x+17,650
D =46(1)* +541(1) +17,650
D =18,237

Model 1 best describes the data in 2001.

b. D =46x*+541x+17,650
D =46(13)? +541(13) + 17,650

D =32,457
Model 2 underestimates the average student-loan debt in 2013 by $593.
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Section P.5

Check Point Exercises

1. a 10X’ —4x?
=2x2(5x)=2x%(2)
=2x*(5x-2)

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

2. xX+5x°-2x-10
= (x> +5x%) = (2x+10)
=x*(x+5)=2(x+5)
=(x+5)(x*-2)

Section P.5 Factoring Polynomials

3.  Find two numbers whose product is 40 and whose sum is 13. The required integers are 8 and 5. Thus,
x +13x+40 = (x+8)(x+5) or (x+5)(x+8) .

4. Find two numbers whose product is —14 and whose sum is —5. The required integers are —7 and 2. Thus,
x> —5x—14= (x—=7)(x+2)or (x+2)(x—=T7).

5. Find two First terms whose product is 6x°.

6x>+19x—7=(6x )(x

)

6x2+19x—7=(3x )(2x )

Find two Last terms whose product is —7.
The possible factors are 1(—7) and —1(7).

Try various combinations of these factors to find the factorization in which the sum of the Outside and Inside products is

19x.

Possible Factors of
6x> +19x—7

Sum of Outside and Inside
Products (Should Equal 19x)

G6x+1D)(x=T7)

—42x+x=—-41x

6x=T)(x+1)

6x—Tx=—x

G6Xx—-D(x+7) 2x—x=41x
6x+7)(x-1) —6x+T7x=x
Bx+D2x-7) —21lx+2x=-19x
Bx=-7)(2x+1) 3x—14x=-11x
Bx-DR2x+7) 2lx—2x=19x
Bx+7(R2x-1) —3x+14x=11x

Thus, 6x> +19x—7 = Bx-D2x+7) or 2x+7)Bx-1).

Copyright © 2018 Pearson Education, Inc.
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10.

11.

40

Find two First terms whose product is 3x7.
30 -By+4y’ =Gx ) )

Find two Last terms whose product is 4 y2 .
The possible factors are (2y)(2y), (2y)(-2y), (4y)(y), and (—4y)(—y) .

Try various combinations of these factors to find the factorization in which the sum of the Outside and Inside products is
—13xy.

3x? —13xy+ y2 =Bx—y)(x—4y)or (x—4y)3x—y).

Express each term as the square of some monomial. Then use the formula for factoring A* - B
a.  x>-81=x*-9*=(x+9)(x-9)

b.  36x>—25=(6x)>—5% = (6x+5)(6x—5)

Express 81x* —16 as the difference of two squares and use the formula for factoring A’ - B2
81x* =16 = (9x°)? =4 = (9x% +4)(9x° —4)

The factor 9x*> —4 is the difference of two squares and can be factored. Express 9x* —4 as the difference of two squares

and again use the formula for factoring A* - B
O + 402" =4) = Ox> +4)| (3> =27 | = Ox? +4)(Bx+2)(3x ~2)

Thus, factored completely,
81x* =16 = (9x2 +4)(3x+2)(3x—2).

a. X +14x+49=x>+2-x-7+7* =(x+7)*

b. Since 16x* = (4x)> and 49 = 7%, check to see if the middle term can be expressed as twice the product of 4x and
7. Since 2-4x-7 =56x, 16x> —56x+49 is a perfect square trinomial. Thus, 16x> —56x+49 = (4x)> —2-4x-7+7>
=(4x-7)
a. O+l=x+1
=(x+D)(x*=x-1+1%)

= (x+D(x* —x+1)
b. 125x° -8=(5x)°-2°
= (5x— 2)[(5)@2 +(5x)(2) + 22]
= (5x—=2)(25x* +10x+4)
Factor out the greatest common factor.
3x* —30x% +75x = 3x(x2 —10x+25)

Factor the perfect square trinomial.
3x(x% ~10x+25) =3x(x-5)’
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12. Reorder to write as a difference of squares.
x* =36a” +20x+100

=x* +20x+100-364>

- (x2 +20x+100)—36a2
= (x+10)’ —364>

= (x+10+6a)(x+10—6a)

1 1

13. x(x—l) 2 +(x—1)§

Concept and Vocabulary Check P.5

1. d
2. g
3. b
4. ¢
5. ¢
6. a
7. f
1
8. (x+D?2
Exercise Set P.5

1. 18x+27=9-2x+9-3=9(2x+3)
2. 16x—24=8(2x) + 8(-3) =8(2x - 3)
3. 3x2+6x=3x-x+3x-2=3x(x+2)
4. 4x* —8x =4x(x) +4x(-2) = 4x(x - 2)

5. ox*—18x° +27x°
=9x%(x*) +9x% (—2x) +9x2 (3)

=9x? ()c2 —-2x+3)

*

7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Section P.5 Factoring Polynomials

6x* —18x° +12x°
= 6x2(x%) +6x2(=3x) +6x2(2)
= 61> (x2 —3x+2)

X(x+5)+3(x+5=x+5x+3)

x(2x+ 1) +4Q2x + 1) = 2x + D(x + 4)
K (x=3)+12(x=3) = (x=3)(x> +12)
x (2x+5)+17(2x+5) = (2x+5)(x* +17)

X =2x2 +5x=10=x*(x=2)+5(x=2)
=(x* +5)(x—2)

¥ =3x% +4x-12=x* (x—3)+4(x—3)

=(x—3)()c2 +4)

-t 42x-2=x*(x=D)+2(x-1)

=(x=D(x*+2)
X +6x7 —2x—12=x" (x+6)—2(x+6)

=(x+6)(x2 —2)

3 =232 —6x+4=x*3x-2)-2(3x-2)
=(Bx-2)(x*=2)

X —x*=5x+5=x"(x-1)-5(x-1)
=(x-1)(x*-5)

X? +5x+6=(x+2)(x+3)

X +8x+15=(x+3)(x+53)

x* —2x—15=(x-5)(x+3)

xr—4x=5=(x=5)(x+1)

x* —8x+15=(x-5)(x-3)

x* —14x+45 = (x—5)(x—9)

3x2 —x=2=0Bx+2)(x-1)
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24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

42

2x% +5x=3=2x-1)(x+3)

3x2 —25x-28=(3x-28)(x + 1)

3x2 =2x=5=Bx=5)(x+1)

6x° —1lx+4=2x-1)(3x-4)

6x> —17x+12=(2x=3)(3x—4)

4x% +16x+15= (2x+3)(2x+5)

8x2 +33x+4=8x+1)(x+4)

9x% —9x+2=(3x-1)(Bx—-2)

9x% +5x—4 = (9x—4)(x+1)

20x% +27x—8=(5x+8)(4x—1)

15x2 =19x+6 = (3x—2)(5x=3)

20 +3xy+y° = (2x+ y)(x+y)

3x2 +4xy+ y2 =0CBx+y)(x+y)

6x> —5xy—6y* = Bx+2y)(2x—3y)
6x> = Txy=5y* = (3x=5y)2x+y)

x* =100 = x> —10% = (x +10)(x—10)

X =144 = x* —12% = (x +12)(x—12)
36x%2 —49 = (6x)* = 7% = (6x+7)(6x—17)
64x* —81=(8x)> =92 = (8x+9)(8x—9)

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

3632 —49y2 = (6x)2 — (Ty)?
=(6x+7y)(6x-T7y)

xt—16 = (x*)? - 47
= (x> +4)(x* -4)
= (2 +4)(x+2)(x=2)

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

G o1=H) -2 =+ -

=2 +D(x+1)(x=1)

16x* —81=(4x%)* -9°
= (4x* +9)(4x* -9)
= (4x* +9)[(2x)* —3%]
= (4x> +9)(2x+3)(2x—3)

81x* —1=(9x%*)* -12
=9x> +1)(9x> -1)
= (9x* +D[(3x)* —1%]
=9x* +)Bx+DBx-1)

K A2x+1=x2 42 x- 1412 = (x +1)?
K +ax+4=x>+2-x2+2* =(x+2)?

W —14x+49=x>-2-x-7+7%
=(x=7)*

x> —10x+25=x>-2-x-5+5% =(x=-5)°

45 +4x+1=(2x)2 +2-2x-1+1°

=(2x+1)?
2532 +10x+1=(5x)? +2-5x-1+1%> = (5x +1)*

9x% —6x+1=(3x)> =2-3x-1+1°
=(3x—1)*

64x> —16x+1=(8x)> =2-8x-1+1%> = (8x—1)*

P +27=x"+3°
=(x+3)(x* —x-3+3%)
= (x+3)(x? =3x+9)

O +64=x+4°
=(x+4)(x* —x-4+4%)
= (x+4)(x* —4x+16)

X —64=x" -4
=(x—4)(x* +x-4+4%)
= (x—4)(x> +4x+16)
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

X o27=x3 -3}
=(x=3)(x*+x-3+3%)
= (x=3)(x*> +3x+9)

8x —1=(2x)° -1°
=(2x=D[2x)* + 2x)(1) +12]
= (2x=1D)@x* +2x+1)

2733 -1=3x)°-1°
=Bx=D[(3x)* + Bx)(1)+1%]
=Bx=1)9x> +3x+1)

64x> +27 = (4x)> +3°
= (4x+3)[(4x)> - (4x)(3) +3°]
= (4x+3)(16x* —12x+9)

8x*+125=(2x)° +5°
= (2x+5[(2%)* = (2x)(5) +5°]
= (2x+5)(4x* —10x+25)

3x° = 3x =3x(x? =1) = 3x(x+)(x-1)
5x° —45x =5x(x* —=9) = 5x(x+3)(x—3)

4x% —4x—24=4(x* —x—6)
=4(x+2)(x-3)

6x> —18x—60 = 6(x*> —3x—10)
=6(x+2)(x-5)

2x* —162=2(x* -81)
=2[(x*)* =9%]
=2(x2 +9)(x* -9)
=2(x* +9)(x* —3%)
=2(x* +9)(x +3)(x—3)

70.

71.

72.

73.

74.

75.

76.

77.

78.

Section P.5 Factoring Polynomials

7xt=7=7(x* -1
=7(x*)* - 17]
=7(x* +1)(x*=1)
=702 +D(x+1)(x=1)

X +2x7 —9x—18 = (x° +2x%) - (9x+18)
=x2(x+2)=9(x+2)
=(x*-9)(x+2)
= =3 (x+2)
=(x=-3)(x+3)(x+2)

X +3x2=25x=75= (x> +3x%) = (25x+75)
= x2(x+3)—25(x+3)
= (x* —25)(x+3)
=(x* =5%)(x+3)
= (x=5)(x+5)(x+3)

2x% —2x—-112=2(x* =x=56) =2(x—8)(x+7)

6x° —6x—12=6(x> —x—2)
=6(x—-2)(x+1)

X —dx=x(x*-4)
= x()c2 —22)

=x(x—-2)(x+2)
9x> —9x =9x(x* =1) = 9x(x—D)(x +1)
x* +64 is prime.

x* 436 is prime.
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79. X 4+2x% —4x—8 =(x° +2x%) +(—4x—8)
=x2(x+2)—4(x+2) = (x> =) (x+2) = (x> =22)(x+2) = (x=2)(x + 2)(x +2) = (x = 2)(x +2)*

80. X’+2x%-x-2

= (P +2x) +(—x=2) = X2 (x+2)—1(x+2) = (x* = D)(x+2) = (x> =1*)(x +2) = (x = D)(x +1)(x+2)

81. y° -8ly
=y(y* =81 =y[(y*)* =9 1= y(y* + N’ =9 = y(y* +N(y* =3°) = y(¥* +9)(y +3)(y -3)

82. y -16y
=y(y* =16) = y[(y*)* =4’ 1=y  + DO - =y’ +D)(* -2°) = y(y* +D)(y+2)(y-2)
83. 20y*—45y =5y2(4y* =9)=5y*[(2y)? =3*1=5y*2y+3)(2y-3)

84. 48y*—3y? =3y*(16y* -1) =3y*[(4y)* -1’ 1=3y*(4y+ D)4y -1)

85. x>—12x+36-49y> =(x2 —12x+36)—49y2 =(x=6)" —49)> = (x—6+7y)(x—6-7y)

86. x> —10x+25-36)> = (x> —10x+25)—36y> = (x—=5)% =36y = (x—5+6y)(x-5-6Y)

87. 9b’x—-16y—16x+9b%y
= (967 x+9b7y )+ (~16x—16y) =95 (x+y)=16(x+ y) = (x+)(96° ~16) = (x+ ) (3b+4)(3b—-4)

88. 16a’x—25y—25x+16a’y
= (16a”x+16a’y)+(-25y—25x) =16a” (x+y)=25(x+y) = (x+y)(16a> =25) = (x+y)(4a +5)(4a—5)

89. xly—16y+32-2x2
= (Py=16y)+ (26" +32) = y(x* ~16)-2(x* =16} = (x* 16 (y—=2) = (x+4) (x—4)(y-2)

90. 12x2y—27y—4x>+9
= (122 y =27y ) +(—4x> +9) =3y (4x” =9) —1(4x* =9) = (4x” =9)(3y —1) = (2x+3) (2x—3) 3y 1)

91. 2x° —8a’x+24x>+72x

= 2x(+? ~4a? +12x+36) = 24| (x* +124+36)~4a’ | = 2x[(x+6)2 44> | = 2x(x+6-2a)(x+6+2a)

92. 2x° —98a%x+28x> +98x

(x2 +14x+49)—49a2} = 2){()&}-7)2 —494% | = 2x(x+7—7a) (x+7+7a)

- 2x(x2 —49a2+14x+49) el

31 1031 1
93, x2-—x2=x2|x22 —1=x2(x—1)
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9.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Section P.5 Factoring Polynomials

S5}
—_

2 1 2 2
o - P -Z 4(1+2
4x 3 +8x3 =4x 3[1+2x3 ( 3j}=4x 3(1+2x) = (1+2x)

3 1 3 (.3 3
12x 4 +6x* =6x 4[2+x4 ( 4j}=6x 4(2+x)=—6(x+2)

(x+3)% —(x+3)% =(x+3)% {1—@&3)25} =(x+3)% [1-(x+3)] =(x+3)%(—x—2) = —(x+3)2(x+2)

ENNENNEW: [H(xz +4)3‘3} (e e 1o o2 7o)

(0+5) 2 ~(x45) 2 = (x+5) 2 [(Hs)—i‘(‘i] —1} (a5 2 [(r )1 = (0 5) 2 (x4 =12
(x+5)2

_2 _5 _5 _2(.s _3 2
(x2+3) 3+(x2+3) 3=(x2+3) 3{(x2+3) 3 [ 3j+1]=(x2+3) 3[(x2+3)+1 =x—+45
(x2+3)4

1 3
(4x—1)5 —%(4x—1)§
L 31 LS| 4 1
=(4x—1)2 |:1—§(4x—1)2 2:|:(4x—1)2 {1—5(4x—1)}=(4x—1)2 {l—gx—kg}
1
 —4(4x—1)2(x—1)
B 3

1 1

(a2 [ 2 ) o2 e
=(4x 1)2[3 3xj (4x-1) 3(1 x)

2
~8(4x+3) 7 +10(Sx+1) (4 +3)7 = 2(4x+3) 2[4+ 5(5x+1)(4x+3)] = 200X D
(4x+3)

1027 (x+1) =T (x+1) =6 (x+1) = (x+1)(10x* = 7x—6) = (x+1)(5x—6)(2x+1)
122 (x=1)=4x(x=1)=5(x—1) = (x—1)(1227 —4x—5) = (x—1)(6x—5)(2x+1)
6x* +35x" =6 = (x> +6)(6x" -1

7xt +34x% 5= (7)62 —1)()62 +5)

Copyright © 2018 Pearson Education, Inc.
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107, 574y =y(s 1) =o{ () +1F |2 (32 1) (5 =571

108. (y+1)3+1=(y+1)3+13=[(y+l)+1][(y+l)2—(y+1)+1}=(y+2)[(y2+2y+1)—y—l+lJ
=(y+2)( Y +2y+1-y-1+1)=(y+2)(y* +y+1)

109. x4—5x2y2+4y4=(x2—4y2)(x2—y2)=(x+2y)(x—2y)(x+y)(x—y)

110. x4—10x2y2+9y4=(x2—9y2)(x2—y2)=(x+3y)(x—3y)(x+y)(x—y)

1L (x—y) —4(x-y)
=(x=y)" (=3 =4) = (x=y)" (=) +2)((x=0)=2) = (x=y)" (x=y+2) (x = y-2)
12 (x+y)* —1000x+ y)? = (x+ )’ ((x+ )2 —100) = (x+y)? (x+y—-10)(x+y+10)
113. 2x% —7xy? +3y* =(2x—y2)(x—3y2)
114. 3x% +5x% +2y* =(3x+2y2)(x+ y2)
115. . (x—0.4x)—0.4(x—0.4x)=(x—0.4x)(1-0.4)=(0.6x)(0.6) = 0.36x
b.  No, the computer is selling at 36% of its original price.
116. 2. (x—03x)-0.3(x—0.3x) = (x-0.3x)(1-0.3) =(0.7x)(0.7) = 0.49x
b.  No, the computer is selling at 49% of its original price.
17.a.  (3x)°-4-22=9x>-16
b.  9x*—16=3x+4)(3x—4)
18.a.  (7x)’-4-32=49x -36
b.  49x* -36=(7x+6)(7x—6)
119.a.  x(x+y)-y(x+y)
b, x(x+y)-y(x+y)=(x+y)(x-y)
120. . X* +xy+xy+y? = xF +2xy+ y?

b. x2+2xy+y2=(x+y)2
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121.

122.

123.
130.

131.

132.

133.
134.

135.

136.

137.

138.

139.

140. x

Section P.5 Factoring Polynomials

Vohaded = Youtside ~Vinside
=a-a-4a-b-b-4a

=4a® — 4ab*
=4a(a2 —bz)
=4a(a+b)(a—b)

Vshaded =V, outside Vmside
=a-a-3a—b-b-3a

=3a’ -3ab’

=3a (a2 -b* )

=3a(a+b)(a—b)
—129. Answers will vary.

makes sense

makes sense
does not make sense; Explanations will vary. Sample explanation: 4x* —100 = 4(x2 —-25)=4(x+5)(x—5)

makes sense

false; Changes to make the statement true will vary. A sample change is:
=16 = (" + (P —4) = (P +4)(x+2)(x=2)

true
false; Changes to make the statement true will vary. A sample change is: The binomial x* +36 is prime.

false; Changes to make the statement true will vary. A sample change is: x° —64 = (x—4)(x+4x+16)
x4 6x" +8= (x” +4)(x” +2)
—x% —4x+5=—1(x" +4x=5) ==1(x+5)(x—1) == (x+35)(x—1)

3 3

-y 42y y+2xy
xt - ) (—2x y+2xy3)
2 )(x2+y2)_2xy(x2_y2)

(
(
=[5 =2?)(* +5* -20)
(-
(
=(x-

x+ )(x —2xy+y )

(
x=y)(x+y)(x-y)°
3

Copyright © 2018 Pearson Education, Inc.
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1 1

141. (x-5) 2(x+5) 2 —(x+5)% (x—S)_% = (x—S)_% (x+5)_% {(X—S)_;_[_;j —(x+5);_[_éj:|

3

=(x-5) 2 (x+5)_% [(x—S)—(x+5)J

z(x—S) 2 (x+5) 2 (—10)2

—_

-10
(x—S)% (x+5)%

142. x> +bx+15,b =16, — 16, 8 or -8

143. b =0, 3, 4, or —c(c + 4), where ¢ > 0 is an integer.

K +6x+5  (x+5)(x+1)  x+1

144. = =
X2 =25 (x+5)(x-5 x-5
s, 2.8 _542
415 4 5.3
_12
13
_2
3
146. l+2=§+i
2 3 6 6
_7
6
Section P.6

Check Point Exercises

1. a. The denominator would equal zero if x =—5, so—5 must be excluded from the domain.

b. x*>-36=(x+6)(x—6)
The denominator would equal zero if x =—-6 or x =6, so —6 and 6 both must be excluded from the domain.

¢ x>-5x—14=(x+2)(x=7)
The denominator would equal zero if x =-2 or x =7, so -2 and 7 both must be excluded from the domain.

x +3x% _ x2(x+3)

2. a =
x+3 x+3
_xz(x+3)
T x+3
=x2,x¢—3
Because the denominator is x + 3, x # -3
b, X2 -1 _(x—l)(x+1)_x—1 q

2 4+2x+1  (x+Dx+1)  x+1

Because the denominator is (x+1)(x+1),x# -1

48 Copyright © 2018 Pearson Education, Inc.



x+3 . x> —x—6

x*—4 x*+6x+9

_ x+3 (x=3)(x+2)
T (+2)(x-2) (x+3)(x+3)
_ x+3 .(x—3)(x+2)
S (x+2)(x—2) (x+3)(x+3)
_ x-3
C(x=-2)(x+3)’
Because the denominator has factors of
x+2,x—2,and x+3, x #-2, x#2, and x # 3.

x#-2, x#2, x#-3

x2—2x+1;x2+x—2

Crx o 3243
_x2—2x+1' 3x2+3
- CHx X +x-2
C(x=D(x=D 3% +1)
T2 4D (x+2)(x—1)
_ 3(x-D
_x(x+2)

CxzL x#20, x#-2

X 3x+2  x-3x-2

x+1_ x+1  x+1
_ —2x-2
ox+l
—2(x+1)
x4+l
=-2,x#-1

Factor each denominator completely.
x+1=1(x+1)

x—1=1(x-1)

List the factors of the first denominator.

1, x+1

Add any unlisted factors from the second
denominator.

1, x+1, x—1

The least common denominator is the product of all
factors in the final list.

1(x+1)(x=1) or (x+1)(x—1) is the least common

denominator.

Copyright © 2018 Pearson Education, Inc.
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Factor each denominator completely.
x2—6x+9=(x—-3)*

x> —9=(x+3)(x=3)

List the factors of the first denominator.

x=3,x-3

Add any unlisted factors from the second
denominator.

x=3,x-3,x+3

The least common denominator is the product of all
factors in the final list.

(x=3)(x=3)(x+3) or (x=3)*(x+3) is the least
common denominator.

Find the least common denominator.
x—=3=1(x-3)
x+3=1(x+3)

The least common denominator is (x — 3)(x + 3).
Write all rational expressions in terms of the least
common denominator.
x x—1
x—3 x+3
_ x(x+3) . (x=D(x=3)
(x=3)(x+3) (x=3)(x+3)

Add numerators, putting this sum over the least
common denominator.
_x(x+3)+(x—D(x-3)
(x=3)(x+3)

x? +3x+()c2 —4x+3)
T (x=3)(x+3)
_ X +3x+x7 —4x+3

(x-3)(x+3)

_ 2x% —x+3

(x=3)(x+3)

,Xx#3,x#-3
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10.

50

Find the least common denominator.

x> —10x+25=(x=5)°
2x—10=2(x-5)

The least common denominator is 2(x — 5)(x — 5).
Write all rational expressions in terms of the least

11. Multiply each of the three terms, L, l, and 7 by
x+7 x

the least common denominator of x(x+7).

1 x(x+7)[lj—x(x+7)(lj
x+7 x _ x+7 X

; 7 Tx(x+7)
common denominator.
X x—4 _X= (x+7)
x2—10x+25 2x-10 Tx(x+7)
_ X _x- 4 — —7
(x=5)(x—=5) 2(x-5) Tx(x+7)
2(x=5)(x=5) 2(x=5)(x=5) x(x+7)

Add numerators, putting this sum over the least
common denominator.

2x—(x—4)(x-95)

2(x=5)(x-5)
2x—(x* —5x—4x+20)

2(x=5)(x-5)
2x—x> +5x+4x-20

2(x=5)(x=5)

2x—x +5x+4x—20

x> +11x-20

2(x=5)(x-5)

x> +11x-20

2(x=5)(x-5)

2(x-5)2

Concept and Vocabulary Check P.6
1. polynomials

2. domain; O

3. factoring; common factors

2

4. =
15
5. 2
5
6. X' —x+4

3

7. x+3and x—2; x+3 and x+1;
(x+3)(x=2)(x+1)

8. 3x+4

9. complex; complex

1
x(x+3)

10. x; x+3; -3;

Exercise Set P.6
7
1. L, X7E3
x=3
2. 13 ,x#-9
x+9
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10.

11.

12.

13.

14.

x+5 _ x+5 .
=25 (x+3)(x-5)"

+5,-5

x+7 x+7
3 = ,x¢7,—7
x7 =49  (x+7)(x-=T7)
. x—1 _ x—1 x£-1.-10
x”+11x+10  (x+D(x+10)
B A R
x“+4x-45 (x+9)(x-5)
3x-9 3(x-3)
x*—6x+9 (x-3)(x-3)
3
= ,X#3
x-=3
4x-8 4(x—2) 4

- 2
¥ _dxtd (x-2)(x-2) x-2""

x> —12x+36  (x—6)(x-6) x-6

Ax—24 4(x-6) 4
xX£6
X -8x+16 _(x—4)(x—4) _xm4
3x-12 3(x-4) 3
Y +7y-18 _(y+9)(y-2) _y+9
y2=3y+2  (y=2)(y-1) y-1°
v£1,2
2 _4y— -5 1 -
yody=s _(0=5)Hl) _y-5 L,

V2 +5y+4  (y+4)(y+1) y+4

K +12x+36 . (x+6)° x+6
x2=36  (x+6)(x—6) x-6
xX#6,-6
K —14x+49  (x=7)°
X249 (x=D(x+7)
_x=1
_x+7’

x#71,-7

x=2 .2x+6_ x=2 .2(x+3)
3x+9 2x—4  3(x+3) 2(x-2)

zzzl,x;ﬁZ,—S
6 3

16.

17.

18.

19.

20.

21.

22,

Section P.6 Rational Expressions

6x+9. x=5 _3(2x+3). x=5
3x—15 4x+6  3(x-5) 2(2x+3)

x¢5,—E
2

x? —9. x> =3x
2 K 4x-12

_(x=3)(x+3)  x(x-3)

X2 (x+4)(x-3)
G o
x(x+4)

x* —4 2x—-4 _ (x+2)(x-2) 2(x-2)

xP—dx+4 x+2 (x—2) x+2
=2,
x#2,-2

x*=5x+6 x*-1

x2—2x—3'x2—4

_ (x—3)(x—2)' (x+1)(x—l)
(x—3)(x+l) (x—2)(x+2)
x—1

= , x#-2,-1,2,3
x+2

x2+5x+6. x2=9
ZHx-6 x*—x-6
(x+3)(x+2) (x-3)(x+3) _x+3

(x+3)(x—2) (x—3)(x+2) x—2
x#-3,-2,2,3

k)

-8 X+2 (x—2)(x2+2x+4) X+2
x>—4 3x (x—2)(x+2) 3x
_ 2 4+2x+4

,x#-2,0,2
3x

x? +6x+9 1
X427 x+3

(x+3)(x+3) 1 1
(r+3)(¥* =3r40) ¥+3 X -3x+9’
x#-3

Copyright © 2018 Pearson Education, Inc.
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23. x+1;3x+3_x+1;3(x+1) 29. x2—25'x2+10x+25
37 37 26-2 2% +4x-5
x4l 7 (x=5)(x+5)  (x+5)
3 3(x+D TR T )
LA _(@=5)+5) (x+5)x-1)
9 O 2(x=1) (x+5)2
24, X+5 _4x420  x+5 4(x+5) ES N
79 7 9 2
=XT+5'4(X9+5) 30. X —4 +x2+5x+6
9 x* +3x-10 x*+8x+15
:g, =(x+2)(x—2)+(x+2)(x+3)
x#-5 (x+5)(x-2) (x+3)(x+5)
_(x+2)(x=2) (x+3)(x+5)
5. X —4 x+2  (x-2)(x+2) x-2 T (x+5)(x—=2) (x+2)(x+3)
X Tx—2_ X .x+2 =1
=(x—2)2;x¢0,_2’2 x#2,-2,-3,-5
X 2 2
31 X +x—12.x +5x+6; x+3

2 2 T2
x2—4; X+2 _ (x=2)(x+2) | x+2 x"+x=30 x"=2x-3 x"+7x+6

26. 2 dx_8 2 '4(x—2) =(x+4)(x—3).(x+2)(x+3).(x+6)(x+l)
(x=2)(x+2) 4(x—2) (x+6)(x=5) (x+1)(x=3)  x+3
B x=2 Cx+2 _(x+4)(x+2)
=4(x-2), B x=5
x#2,-2 x#-6,-3,-1,3,5
27, 4x 410 6x> +15 3. °-25x 2x*-2  x+5x
x-3 x> -9 4x* .x2—6x+5' Tx+7
2267 +5) | 32x% +5) _x(x=5)(x+5) 2(x-1)(x+1) 7(x+1)
T x-3 (x-3)(x+3) 4 (x=1)(x=5) x(x+5)
_ 2227 +5) (x=3)(x+3) 7(x+1)’
x=3 3(2x% +5) T o2
=2(x3+3)’x¢_,,’_3 x#0,1,-1,5,-5
33, 4x+1 8x+9 4x+1+8x+9
B Pax -l 6315 6x+5  6uts
-4 P +5x+6 _12x+10
o x(x+D)  (x=D(x+1) 6x+5
T (=2)(x+2)  (x+2)(x+3) _26x45) _, LS
o x(x+]) (x+2)(x+3) 6x+5 6
T (=2)(x+2) (x—D(x+1)
_ x(x+3)
S (x-2x-D’

x#2,1,-1,-2,-3
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34. 3x+2+ 3x+6  3x+2+3x+6

3x+4 3x+4  3x+4 39.
_ 6x+8
3x+4
_2(3x+4)
T 3x+4
=2
x;&ﬁ—i
3
x> —2x x2+x_x2—2x+x2+x
35. x% +3x x2+3x_ x% +3x
_2x2—x
243
=x(2x—1) 40.
x(x+3)
27l 03
X+
36. x*—4x 4x—-4 =x2—4x+4x—4
X —x-6 x*-x-6 X —x-6
_ x*—4
_(x=2)(x+2)
_x=2
Cx=3’
x#-2,3
4x-10 x—4 4x—10—(x—4) 41.
37. -2 x-2 x-2
_4x-10—-x+4
T x=2
_3x-6
)
_3(x-2)
a2 42.
=3 x#2
2x+3 3-x  2x+3-(3-x)
B 3576 3x-6 3r-6
_ 2x+3-3+x
© 3x-6
. 3x
T 3(x-2)
X
Cx=2’
x#2

Section P.6 Rational Expressions

x?+3x 3 =12
X Hx—12 X +x-12
_x2+3x—(x2—12)
o FPx-12
x*+3x—x>+12

X +x—12
o a—12
_ 3(x+4)
C (x+4)(x-3)

,x#3,—4

x-3

x2—dx 3 x—6
P-x-6 x*-x-6
_ X2 —4x—(x—6)

¥-x-6

_ X —4x—x+6
- x> —x—6

_ x> =5x+6

- x> —x—6
_(x=2)(x-3)
C (x-3)(x+2)

S Xx#E-2,3
X+

3 6  3(x+5)+6(x+4)
(x+4)(x+5)

x+4 x+5
_ 3x+15+6x+24
(x+4)(x+5)
9x+39

= XEP vsas
) (es) 7

8 2 _8(x-3)+2(x-2)
x—2 x-3 (x—2)(x—3)
_8x—24+2x-4

B (x—2)(x—3)

10x—28

(x-2)(x-3)

x#2,3
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n 3 _£:3x—3(x+1)
x+1 x x(x+1)

=3x—3x—3=_ 3 x£-1,0
x(x+1) x(x+1)

4. 4 3 _4(x+3)—3x
x x+3 x(x+3)
_4x+12-3x
B x(x+3)
x+12
x(x+3)

x#-3,0

45. 2x +x+2 3 2x(x—2)+(x+2)(x+2)

x+2 x=2 (x+2)(x—2)
_ 2x% —4x+x* +4x+4
(x+2)(x—2)
3x° +4

=m,x¢—2,2

3x  x+4 Bx(x+2)—(x+4)(x-3)
x-3 x+2 (x=3)(x+2)

46.

~ 3x? +6x—()c2 +x—12)
B (x—3)(x+2)

27 +5x+12
(x=3)(x+2)"

x#3,-2

x+5 x-5
_+_
x=5 x+5
(x+5)(x+5)+(x—5)(x—5)
(x—5)(x+5)
_ X +10x+25+x% —10x+25
(x—5)(x+5)
2x% +50

47.

x+3 x-3 (x+3)(x+3)+(x—3)(x—3)

48. x—3+x+3_ (x—3)(x+3)
_x2+6x+9+x2—6x+9
B (x—3)(x+3)
o 2x7+18
_(x—3)(x+3)’
x#-3,3
49. 3 + 2 _ 3 + 2
2x+4 3x+6 2(x+2) 3(x+2)
9 4
T 6(t2)  6(x+2)
_ 9+4
C6(x+2)
13
C6(x+2)
xX#-2
50. > + ! = > + !
2x+8 3x+12 2(x+4) 3(x+4)
_ 15 14
6(x+4) 6(x+4)
_15+14
T 6(x+4)
29
C6(x+4)
x#-4
51. 4 + 4 = 4 + 4
2+6x+9 x+3 (x+3)2 x+3
_4+4(x+3)  4+4x+12 4x+16
(x+3)  (x+3)  (x+3)
x#-3
5 3 + 5x _ 3 + 5x
To5x+2 25x% -4 S5x+2 (5x-2)(5x+2)
3 3(5x—2)+5x
(5x-2)(5x+2)
_ 15x-6+5x
(5x-2)(5x+2)
_ 20x—-6
(5x-2)(5x+2)’
xi—g,g
5'5
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Section P.6 Rational Expressions

s3. . 3x _ 22x s6. x2+5 _x+1
x“+3x-10 x*+x-6 x -4 x-2
_ 3x 3 2x _ x+5 _x+1
(x+5)(x=2) (x+3)(x-2) (x+2)(x=2) x-2
_ 3x(x+3)-2x(x+5) __x+S  (42)(x+D)
_(x+5)(x—2)(x+3) (x+2)(x=2) (x+2)(x-2)
2
3x% +9x—2x7 —10x S & B S
» _x+5—x2—3x—2
X —X -
= ,Xx#£-5,2,-3 2)(x—2
() (r=2)(x+3) "7 (D)
_ =X —-2x+3
54 X X (x+2)(x-2)
) X2 =2x-24 x*-7x+6 X#2,-2
- * — a 4x2+x-6 3x 5
—6)(x+4 —6)(x—1 57. LA
P DR
x(x—-1)—x(x+ 2
:(x—6)(x+4)(x—1) _ 4x“+x—-6 +—3x+ 5
(x+l)(x+2) x+1 x+2
2 2
__ X -x-x —4x _ 4x% +x—=5 —3x(x+2) . 5(x+1)
(x—ﬁ)(“:)(x—l) (i )(x+2) (4 1)(x+2)  (x41)(x+2)
X
=-— , 4x% + x—6-3x> —6x+5x+5
x—6)(x-1)(x+4 =
o x-1
55, X3 x+2 (x+1)(x+2)
-1 x-1
x+3 x+2 :—(x—l)(x+l)
= - (x+1)(x+2)
(x+D(x-1) x-1 .
_x43 (x+Dh(x+2) =x_2;x¢—2,—1
+D(x=1)  (x+1)(x—1) o
__ X3 X 43xe2 g OXH17x-40 3 5x
(x+D(x—=1) (x+D(x—1) C T 2100 x4 x15
_x+3-a7-3x-2 _682417x-40 3 5
(x+D(x-1) _(x+5)(x—4) x—4 x+5
_ X =2l 6x +17x—40+3(x+5)=5x(x—4)
+)(x—1 =
x;{ _l)(x . (x+5)(x—4)
’ _ 6x® +17x-40+3x+15-5x> +20x
(x+5)(x—4)
—M'x¢—54
(x+5)(x—4)’ ’
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59.

60.

61.

62.

63.

64.

65.

66.

56

x_q _
3
= = = =—, x¢3
x=3 3[x—3] 3(x—3)
SRR
4 = 4 S 4 —l,x¢4
x—4 4(x—4) 4(x—4)

1 o4 1]
1+ x|1+

X _ L x:=x+1’x¢051
3_l x 3_l 3x—1

L X

1 /g d]
8+ x|8+—

x_ L x:=8x+1,x¢051
4_L X 4_l 4x—-1 4

X | x|

xy[x+y]
x#0,y#0,x £~y
1 [_1}
1- X _
L= N =x21,x¢0,y¢0
xy o ox(wy) Py

b | )
(x+3)(x+2)

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

x> +3x—x _ X% +2x
(x+3)(x+2) (x+3)(x+2)
x(x+2) x

- =X x#2,3
ci3)(x+2) w437

_ (x=2)[x-3] (x=2)(x-3)

(x—Z)I:x— 3 r x(x-2)-3
(x-2)(x-3)

x=2
x?-2x-3

C(x=2)(x-3) _x-2
T (3)(x+l)  x+l X3l

67.

68.

69.

3 4 3 4
xX—=2 x+2 _ x-2 x+2
7 7

2og o (-2)(x+2)

[ﬁ—xiz}(x—Z)(x+2)

7 +
{(x—Z)(x+2):|(x 2)(x+2)
3 3(x+2)—4(x—2)
7
_3x+6-4x+8 -—x+14

7 7

x—14
=— xX#-2,2
7

X X
x_2+1: x_2+1
3 3
+1 +1

2oa o (2)(x+2)

|:xf2+l}(x—2)(x+2)
[()6_2)3(“2)“}(%2)()(”

_ x(x+2)+(x—2)(x+2)
3+(x—2)(x+2)

_x2+2x+x2—4_2x2+2x—4

- 3+x2 -4 - -1

_2(x*+x-2)

T (x=D(x+1)

C2(x+2)(x—1) _ 2(x+2)

T o(x=Dx+D)  x+1
x#1,-1, 2, -2

x+1 _ x+1

1 1 1 1

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

x+1

- (r+D(x=3)  (x+D(x=3)
(x+1D)(x=3) x=3

_ x-3

14 x+1

_x—3

= x#-2,-1,3
x+2
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6 1 6 1
K +2x-15 x=3 _ (x+5)(x-3) x-3
1 1
+1
x+5 x+5

6(x+5)(x=3) (x+5)(x-3)

_ (x+5)(x—3) x=3
T (x+5)(x-3)

5

70.

+1

+(x+5)(x-3)

_ 6—(x+5)

T (x=3)+(x+5)(x=3)
6—x-5
x=3+x*+2x-15
1—x
x> +3x—18
1—x

=— x#-6,-53
(x+6)(x-3)

1 1 xz(x+h)2 _)cz()c+h)2

1. (x+h)2 _)72 _ ()c+h)2 x?
h hx* (x+h)?

_ X - (x+ h)2

P (x+h)?

X2 = (P +2hx+ 1)

i (x+h)?

_ x2—x*=2hx—h?

(et h)?

_ Dhx—h’

A (x+h)?

_ —h(2x+h)

- hx® (x+ h)2

_ @x+h)

2 (x+ h)2

x+h X (x+h)(x+h+1)(x+l)_x(x+h+1)(x+1)

72. x+h+1_x+1= x+h+1 x+1
h h(x+h+1)(x+1)

_(x+h)x+D—x(x+h+])
T h(x+h+D(x+1)

_ P+ x+he+h—x>—hx—x
B h(x+h+1)(x+1)

B h

C h(x+h+D(x+1)

B 1
C(x+h+D)(x+1)

Copyright © 2018 Pearson Education, Inc.
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2x+3 X’ +4x-5| 2
x+1 2x2+x=3 x+2

73.

74.

N

7

76.

77.

78.

58

w

2

T

x+2 x+1 _x+2

_(x+5)(x+2)_ 2(x+1) _(x+5)(x+2) 2(x+1) X2 +2x+5x+10—2x— 2 X2 +5x+8
_(x+1)(x+2) (x+1)(x+2)_ (x+1)(x+2) (x+1)(x+2) (x+1)(x+2)
1 ( 11 jz 1 { (x+2)  (x-4) ]
x> —-2x-8 \x—4 x+2 (x—4)(x+2) (x—4)(x+2) (x—4)(x+2)
1 { x+2-x+4 J_ 1 { 6 J_ 1 Lr=4)(x+2)
(x=4)(x+2) | (x=4)(x+2) ) (x=4)(x+2) |(x=4)(x+2) ) (x—4)(x+2) 6

(2_

6 j(1+
x+1

2x+2-—

3 ):[2(x+1)_ 6 J((x—2)+ 3 J
x—2 (x+1) (x+1) (x—2) (x—2)

x+1

6)(x 2+3j_(2x—4j(x+lj 2067 (1)

x+1

i

d
S Mjii )
d

x+2
Ax+8-3)(x—1+5)_4x+5 x+4 (4x+5)(x+4)
x+2 x+2 x-1 (x+2)(x—l)
AL
Yi=(y+5)" _y y+5
5 5
LCD=y(y+5)
LR +5)(1_ ! J
y y+5 _ y y+5) _ y+5-y S 1
5 y(y+3)(5) 5y(y+5) 5y(y+5) y(y+5)
) 11
Y -(y+2) _y y+2
2 2
LCD =y(y+2)
1 1 1 1
o
y y+2 _ y y+2 _yt2-y _ 2 _ 1
2 y(y+2)(2) 2y(y+2) 2y(y+2) y(y+2)
Copyright © 2018 Pearson Education, Inc.
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Section P.6 Rational Expressions

79 ( 1 .ac+ad—bc—bd)_ c-d 1 a(c+d)=b(c+d)|  c-d
a-b 1 a® +ab+b* (a—b)(a2+ab+b2) 1 a® +ab+b*
3 1 '(C'*'d)M __c-d _ c+td  c-d
(g-6) (a* +ab+b”) 1 a’*+ab+b*  a*+ab+b®  a*+bd +b*
_ctd—c+d _ 2d
a’*+ab+b*  a*+ab+b?
%0 ab ac—ad—bc+bd;aS—b3 3 ab N a(C—d)—b(C—d).a3+b3
" d+ab+b® \ac—ad+bc—bd P +b) ) a’+ab+b® | a(c—d)+b(c-d) o’ b
2 2
= ab + MMM(“ —ab+b ) 3 ab +a2—ab+b2
a’*+ab+b* MM M(a2+ab+b2) a*+ab+b*  a*+ab+b*
_ab+a2—ab+b2_ a’+b?
- 2 2 T2 2
a”+ab+b a”+ab+b
81. 130x is equal to
100 —x
‘ 130-40 =130.40=86.67,
100-40 60
when x = 40
- 130-80 :130~80:520’
100—-80 20
when x = 80
- 130-90 :130~90:1170’
100-90 10

when x = 90
It costs $86,670,000 to inoculate 40% of the population against this strain of flu, and $520,000,000 to inoculate

80% of the population, and $1,170,000,000 to inoculate 90% of the population.

b. For x = 100, the function is not defined.

As x approaches 100, the value of the function increases rapidly. So it costs an astronomical amount of money to
inoculate almost all of the people, and it is impossible to inoculate 100% of the population.

Copyright © 2018 Pearson Education, Inc.
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2d
n n
LCD = rn,
2d 1 (2d)
d d =
d d
4= a a
o rlrz(’lJrrz]
_ 2nnd
rd+nd
2nnd  2nn

Cd(n+n) ntn
If 5 =40 and r, = 30, the value of
this expression will be

2-40-30 _ 2400
30+40 70
—342.

7

Your average speed will be 34% miles per hour.

83. a. Substitute 4 for x in the model.
W = —66x> +526x+1030
W = —66(4)% +526(4) +1030
W =2078

According to the model, women between the ages of 19 and 30 with this lifestyle need 2078 calories per day. This
underestimates the actual value shown in the bar graph by 22 calories.

b. Substitute 4 for x in the model.
M =—-120x> +998x +590
M =—-120(4) +998(4) + 590
M =2662

According to the model, men between the ages of 19 and 30 with this lifestyle need 2662 calories per day. This
underestimates the actual value shown in the bar graph by 38 calories.

W —66x” +526x+1030

M 1202 +998x+590
_ 2(-33x% +263x+515)
~ 2(-60x +499x +295)
_ —33x% +263x+515

 _60x +499x + 295

60 Copyright © 2018 Pearson Education, Inc.



Section P.6 Rational Expressions

84. P=2L+2W

=)

2x 2x
= +
x+3 x+4
2x(x+4) 2x(x+3)
+
(x+3)(x+4) (x+3)(x+4)
_ 2x% +8x+2x> +6x
(x+3)(x+4)

4x% +14x
(x+3)(x+ 4)

85. P=2L+2W

:2(xi5j+2(xj6j

2x 2x
=x+5+x+6

2x(x+6) N 2x(x+5)
(x+5)(x+6) (x+5)(x+6)

_2x* +12x+2x% +10x
(x+5)(x+6)

4x% +22x
(x+5)(x+6)

86.-97. Answers will vary.

3x-3 = 30 -3 = 0 which is undefined.
4x(x—1) 4M(d=1) 0

98. does not make sense; Explanations will vary. Sample explanation:

99. does not make sense; Explanations will vary. Sample explanation: The numerator and denominator of do not

14+ x
share a common factor.

100. does not make sense; Explanations will vary. Sample explanation: The first step is to invert the second fraction.

101. makes sense

xr =25 _ (x+5)(x=5) _

102. false; Changes to make the statement true will vary. A sample change is: 5 5 x+5
X— X—
103. true
104. true
. . 1 1 1
105. false; Changes to make the statement true will vary. A sample change is: 6+— = 6x +—= Oxt
X x x X
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106. PR R R T

M+l K-
2}’1_1

2}’1_1 x x2n_1

f_l x+1_ 1 x+2_ 1 x+3_ 1
x x N\ x+1 x+1 )\ x+2 x+2)\x+3 x+3
X

—lj[(x-kl)—1)((x+2)—1)((x+3)—1j
X x+1 x+2 x+3

"l

_a-l A e w47 xel
B 241 x#7 x+3  x+43
108. (X—y)_lJr(x—y)_z:(xiy)+ : > = (x-y) 1 _x-y+l

(=) =)E=2) (x=y) (x-y)

109. It cubes x.

i+i+i L6+£+L6 3 2
x 2P x 2P _x5+x4+x3_x (x +x+1)_x
L.}_i_}_i £+£+L6 x2+x+l x2+x+1
110. y=4—x*
111. y=1-x>
112, y=|x+]|
X y=|x+1|
—4 | |-4+1=3
=3 | [-3+1)=
=2 | [-2+1=1
-1 ||-1+1]=0
0| o+1]=1
1| |1+1]=2
2 | [2+1]=3
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Chapter P Review Exercises

1.

9.

3+6(x—2)° =3+6(4-2)°
=3+6(2)°
=3+6(8)
=3+48
=51

x?=5(x—y)=6>-5(6-2)
=36-5(4)
=36-20
=16

$=0.015x* +x+10

$ =0.015(60) +(60)+10
=0.015(3600) + 60 +10
=54+60+10
=124

Az{a,b,c} B z{a,c,d,e}
{a,b,c} ﬂ{a,c,d,e} z{a,c}

A ={a,b,c} B ={a,c,d,e}
{a,b,c} U{a,c,d,e} ={a,b,c,d,e}

Az{a,b,c} C z{a,d,f,g}
{a,b,c}U{a,d,f,g} z{a,b,c,d,f,g}

A={abc} C=lad f.g)
{a.d. f.g}N{a.b,c} ={a}

a. 81
b. 0,481
c. —17,0,4/81

d. —17,—%,0,0.75,\/871
e. JE;:
-17, —%,o, 0.75,\2,7,/81

|-103| =103

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Chapter P Review Exercises

N2-1|=v2-1

‘S—Jﬁ‘:\/ﬁ—S since \/ﬁ is greater than 3.
[4—(=17)| =]4+17|=|21| =21

3+17=17+3;

commutative property of addition.

(6-3):9=6-(3-9) ;
associative property of multiplication.

VB35 +3) =15 +3;

distributive property of multiplication over addition.

(6-9)-2=2-(6-9);
commutative property of multiplication.

VB +3) =5 +313

commutative property of multiplication.

B NDH+@7H=@4-7H+3-7);
commutative property of addition.

52x-3)+7x=10x—15+7x=17x-15
%(5x)+[(3y)+(—3y)]—(—x) =x+[0]+x=2x

34y-5)—-(Ty+2)=12y—-15-7Ty-2=5y-17

8—2[3—-(5x-1)]=8-2[3-5x+1]
=8-2[4-5x]
=8-8+10x
=10x

D =0.005x% +0.55x+ 34

D =0.005(30)* +0.55(30) + 34

=55
The U.S. diversity index was 55% in 2010.
This is the same as the value displayed in the bar
graph.

(-3 (2% =(-27)-(4) =108

Copyright © 2018 Pearson Education, Inc.
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25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

64

R PRI |
2t 4

1

16 4

1 4
=—4 —

16 16
_3

16

5—3 . 5 — 5—351 — 5—3+1 — 5—2 — Lz —

2x*y) = (2 M (»*)?

_ (_2)3 43 y3’3
— 812 y9
(=5 y*)(=2x7"y7)
= (=5)(=2)x’x 7MYy
_ 10-x3*11y2*2
=10x7* yo
_1o

xS

@)= )
— 241 x—lz
1
- 74,12
1

16412

3.74x10* = 37,400
7.45%x107° = 0.0000745
3,590,000 = 3.59%x10°

0.00725=7.25%107

36.

37.

25 38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

(3x10°)(1.3x10%) = (3x1.3)x (10° x10?)
=3.9%10°
=390,000

6.9%10° =(@)X1035
3x10° 3

=23x1072
=0.023

1.35x10"?
32,000,000 = 3.2x10’

1.35x10" _ 1.35 10"
32x107 32 10
1.35x10'? seconds is approximately 42,188 years.

V300 =/100-3 =100 -+/3 =103
V122 =\ax2 3 =ax? B =243
J10x +/2x =202

~0.42188%10° =42,188

=4x? \/g
=2x«/§
NN
21 _yior 1
4 Ja 2
Voor®  [96x3
J2x 2x
=/48x?
=16x> 3
=4x3

75 +135 = (T+13)V5 =205

250 +3/8 =225 2 +3J4-2
=2.5J2+3-242
=102 +612
=16v2
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49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59

472 =248 = 44362 = 2./16-3

=4.-6\2-2-43
=242 -83
30 30 V5 _30V5 _
GG o
N2 _2 3 Ve
BB B3
5 5 63
643 6+3 6-+3
5(6-+/3)
~36-3
_5(6-3)
33
14 14 J1+45
J1-5 1-5 J1+5
1407 +45)
- 7-5
_14GJ7+45)
2
=77 +5)
J25=5
¥32=-2

Y-125 is not a real number.
J5)t = Y625 =45* =5

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Chapter P Review Exercises

8-410 =430 =16-5 =16 - Y5 =245

4316 +5¥2 =438 2 +532
=4.232+532

=832 +532
=1332
Y32 3240 it =3
HY16x 16x
1672 =16 = 4
1 11
257112 _ . _1

1253 =3125 =5
L1
27 3

6423 = 64)> =4*> =16

1
-1/3 _
27 - 2713

s L 1 11

273~ @327 = 3481

(5x2/3 )(4x1/4) — 5.4x2/3+1/4 — 20x11/12

155 _ 15 (A2 _ 314
5,172 5

125-x%)%3 = J125x° )?
=(5x°)
=25x"

6’y3 — (y3)1/6 — y3»1/6 — y1/2 =\/;
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73, (=6x° +7x% =9x+3)+(14x> +3x% —11x=7) = (=6 +14x>) + (7x* +3x3) + (-9x—11x)+ (3—=7)
=8x> +10x> —20x—4
The degree is 3.
74.  (13x* —8x> +2x%) = (5x* =3x° +2x% —6) = (13x* = 8x° + 2x%) + (=5x* +3x° = 2x* +6)
=(13x% =5x") + (=8x> +3x°) + (2x* —2x%) +6
=8x* -5x* +6
The degree is 4.
75.  (Bx—2)(4x” +3x-5) = (3x)(4x*) + (3x)(3x) + (3x)(=5) + (=2)(4x?) + (=2)(3x) + (=2)(-5)
=12x° +9x% —15x—8x* —6x+10
=12 + x> =21x+10

76. (3x—5)2x+1) = (3x)(2x) + 3x)(1) + (=5)(2x) + (=5)(1)
=6x> +3x—10x-5
=6x>-Tx-5

77. (4x+5)(4x—5)=(4x*)=5% =16x* 25

78. (2x+5)7 =(2x)* +2(2x)-5+5% =4x> +20x+25

79. (Bx—4)? =(3x)? —2(3x)-4+(—4)* =9x* —24x+16

80. (2x+1)° =(2x)° +32x)° () +32x)(1)> +1° =8x> +12x> +6x+1

81. (5x-2)° =(5x)° =3(5x)%(2) +3(5x)(2)* 2% =125x —150x +60x—8

82. (7)c2 —-8xy+ y2)-i-(—8)c2 —9xy—4y2) = (7)c2 —8x2)+(—8xy—9xy)+(y2 —4y2)
=—x*—17xy—3y*
The degree is 2.

83. (13x°y? =5x%y—-9x})—(—-113y* —6x%y+3x* —4)
=(13x°y? =557y —9xH) + (11x°y? + 6x% y —3x% +4)
= (13x3y2 +1 1x3y2) + (—szy + 6x2y) +(-9x2 =3x%) +4
= 24x3y2 —Hc2y—12x2 +4
The degree is 5.
84. (x+7y)Bx—5y)=x(Bx)+(x)(=5y)+(Ty)3x)+(Ty)(=5y)
=3x° —Sxy+ 21)cy—35y2
=3x’ +16xy —35y2

85. (3x—5y)> =(3x)> =23x)(5y)+(-5y)*
=9x? —30xy +25y>

66 Copyright © 2018 Pearson Education, Inc.



86.

87.

88.

89.

90.

91.

92,

93.

9.

95.

96.

97.

98.

99.

100.

101.

Bx*+2y)? =(3x2)* +26xH)2y) +(2y)?
=9x* +12x2y-i-4y2

(Tx+4y)(Tx—4y) = (Tx)" = (4y)*
=49x? -16y?

(a—b)(a*+ab+b?)
=a(a®)+a(ab)+a*)+(-b)(a*)
+(=b)(ab)+(~b)(b)

=d’ +a’b+ab® —a’b—ab* -b’

— b’

15x° +3x% =3x% - 5x+3x> -1

=3x*(5x+1)
2 —11x+28=(x—4)(x=7)
1552 —x=2=Cx+1)(5x=2)
64— x> =82 —x* =(8—x)(8+x)
x* +16 is prime.
3x* —9x¥ —30x% =347 (x* =3x—10)
=3x*(x=5)(x+2)

20x7 —36x° =4x>(5x* —9)

X =3x2 =9x+27 = x*(x=3)—9(x—3)
= (x*=9)(x-3)
=(x+3)(x-3)(x-3)
= (x+3)(x—3)*

16x° —40x+25 = (4x—5)(4x-5)
= (4x-5)’

xt—16 = (x*)? - 47
= (x> +4)(x*-4)
= (X2 +D)(x+2)(x=2)

Y =8=y' =2 =(y-2)(y* +2y+4)
X +64=x+4% = (x+4)(x* —4x+16)

3xt —12x7 =332 (%% —4)
=3x2(x=2)(x+2)

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Chapter P Review Exercises

27x* -125=(3x)* -5°
= (Bx=5)[(3x)* +(Bx)(5)+5%]
= (3x—=5)(9x> +15x+25)

X —x zx()c4 -1
= )c()c2 - 1)()c2 +1)
= x(x=D(x+D(x>+1)

X +5x° =2x=10=x>(x+5) = 2(x+5)
=(x* =2)(x+5)
x? -+-18)c+81—y2 =(x2 +18x+81)—y2
:(x+9)2 —y?
=(x+9—y)(x+9+y)

T6x 4 +30x/4 =161 [1 ey )J

—16x 4 (1+2x)
_16(1+2x)

= x%

(2 )(2 132 (4 (2 3

() (3 1= -4)(+3)]

= (x=2)(x+2)(x +3)2 | 1=(x=2) (x+2) (x* +3)

1
= (x=2)(x+2)(x2 +3)2 (=x* + 1% +13)

1 3 3
126 2 +6x 2 =61 2 (2x+1) = 22HD

x2

3 2 2
X" +2x _x (x+2):x2,x¢—2
x+2 x+2

x> +3x-18  (x+6)(x-3) x-3
x> =36 (x+6)(x—6) x—-6
x#-6,6

bl

x2+2x _x(x+2)  x
X +dx+4  (x+2)°  x+27
xX*+-2
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2 2 —
112. X +6x+9_x+3: (x+3) x+3 7. 2x + 2x 1
-4 x=2 (x=2)(x+2) x-2 x"=9 x°—5x+6
~ (x+3)3 _ by 4 x—1
T =22 +2) (x=3)(x+3) (x—2)(x-3)
Xx#2.-2 _ X .x—2+ x—1 x+3
(x=3)(x+3) x-2 (x-2)(x=-3) x+3
113, Gxt2 3x%+x _ x(x=2)+(x=D(x+3)
-1 x-1 (x=3)(x+3)(x=2)

_26x+D)  x(Bx+1)
C(x=D(x+D)  x-1
2(3x+1) x-l

_ 2= 2x+x2+2x-3
(x=3)(x+3)(x—-2)

- B 2x% -3
(x=D(x+1) x(Bx+1) _(x—3)(x+3)(x—2)
I x#3,-3,2
x(x+1)’
1 118 4x-1  x+43
*#0,1-1,-= " 22 45x-3 6x2+x-2
_ 4x—-1 3 x+3
114, X o5%=24 x*—10x+16 2x-1)(x+3) (2x-1(Bx+2)
TP —x-12 P+x-6 _ 4x-1 3x+2
_(x=8)(x+3)  (x=2)(x-8) 2x-D(x+3) 3x+2
(x=DH(x+3) (x+3)(x-2) B x+3 X+3
_x—8.x+3 2x-D@Bx+2) x+3
x-4 x-8 1207 +8x—3x—2—x* —6x—9
_x+3 Qx—D(x+3)(3x+2)
x—4 5
x#-3,4,2,8 _ x* —x—11 ’
2x-D(x+3)(3x+2)
2x—=7 x-10 2x-7-(x-10
1. )26 _xz == 2 — Xil,—i—g
x*=9 x -9 x°=9 2 3
_ x+3
B _ 1_1 1_1
(x+3)(x 3) 119. Y 2 _x ) 2
_ | 1 _x 1_x 6x
x=3 36 3 6
x#3,-3 _ 6—3x
2x—x°
116. 3x LY 3x .x—2+ x  x+2 :—3(x—2)
x+2 x=2 x+2 x-2 x-2 x+2 —x(x—2)
_3x2—6x+x2+2x 3
(x+2)(x-2) =;’
_ 4x7—4x x#0,2
(x+2)(x-2)
_ 4x(x-1)
(x+2)(x=2)"

x#2,-2
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120.

(98]
+
=[5
(98]

_
|
—
/5
—
|
_
o5

x2

2
X

=[5

_3x2+12x
- x> 16

_ 3x(x+4)
C(x+d)(x—4)
_ 3x
Cx-4"
x#0,4,4

1
121 343 3

1
_x+3 X+3

1
3+)c+3

3+L x+3
x+3

3(x+3)-1
T 3(x+3)+1
_3x+9-1
C3x49+1
_ 3x+8

T 3x+10°

x¢—3,—&
3

Chapter P Test

1. 5(2x% —6x)—(4x* —3x) =10x* —=30x—4x> +3x
=6x>—27x
2. T+2[3(x+1)-23x-1)]
=T7+2[3x+3—-6x+2]
=7+2[-3x+5]
=7-6x+10
=—6x+17

3. {L25)N{5.a)={5)

4. {1,2,5}U{5,a} ={1,2,5,a}

5. @y -ty - (4xy —5xy -y
= 2x2y3 —xy+y2 +4x2y3 +5xy+y2

= 2)c2y3 +4)c2y3 —xy+5xy-i—y2 +y2
=6x2y3 +4xy+2y2

10.

11.

12.

13.

14.

15.

Chapter P Test

;C);=5x39y4(4)=5x6y8= )’6
6xy X

Jor ar =82 =\92 2 =302

450 -3418 =4425-2 =392
=4.5J2-3.3J2
=2082-9V2
=142

3 3 542
5442 5442 5-2
_365-42)
©25-2
_365-42)
23

J16x* =38x* - 2x
='\3/8x3 %/ﬂ
ZZx%
2 +2x-3 _(x+3)(x-1) x+3

2 -3x+2 (x=2(x-1) x-2’
x#2,1

6 6
X0 5 10" 555102 = 2.5%10"

20x10° 20 1078

(2x—=5)(x* —4x+3)
=2x° —8x2 +6x—5x> +20x—15
=2x> —13x> +26x-15

(5x+3y)? = (5% +2(50)(3y) + (3y)?
=25x% +30xy +9y>

2x+8 _x”+5x+4
x-3 ’ x2—9
_2(x+4) | (x+D(x+4)
Cx=3 (x=3)(x+3)
_2(x+4) (x=3)(x+3)
T x=3 (x+D(x+4)
_2(x+3)

x4+l

x#3,-1,-4,-3

Copyright © 2018 Pearson Education, Inc. 69



Chapter P Prerequisites: Fundamental Concepts of Algebra

2 2
16. X 5 24, (x“+10x+25)-9y
x+3 x—33 5 \ = (x+5)* -9y?
X  x-— x+
= : : =(x+5-3y)(x+5+3
x+3 x-3 x-3 x+3 ( X »
_ x(x=3)+5(x+3) 3 2
(x+3)(x=3) 25. x(x+3) 5 +(x+3)s
2 3
_ X =3x+5x+15 = (x+3) 5[x+(X+3)J
(x+3)(x-3) X
_ X +2x+15 £33 =(x+3)7g(2x+3)= 2x+33
(x+3)(x—-3) (x+3)§
2x+3 2 4 2
17. ¥ —7x+12 x-3 26. —7,—g,0,0.25,\/1,7 are rational numbers.
_ 2x+3 2
(x=3)(x—-4) x-3 27. 32+5=305+2);
2x+3 2 x—4 commutative property of addition
(x=3)(x-4) x-3 x-4 28. 6(7+4)=6-7+6-4
= 2x4+3-2(x—4) distributive property of multiplication over addition
(x-3)(x—-4)
_ 2x+3-2(x-4) 29. 0.00076 =7.6x107*
(x-3)(x—-4)
2 1 11
:2x+3—2x+8 30. 27 3 = - — 5: 5:%
(x=3)(x=4) s (27) )
_ 11
(x=3)(x=4) 31 2(6.6x10°)=13.2x10° =1.32x10"
x#3, 4

32. a. 2003 is 14 years after 1989.

1_1 1_1 M =-0.28n+47
18 x 3_x 3% X M =—0.28(14)+47
T 1 3 3 =~0.2804)+
X X =43.08
x#0 In 2003, 43.08% of bachelor’s degrees were
awarded to men. This overestimates the actual
19. x> -9x+18=(x-3)(x—6) percent shown by the bar graph by 0.08%.
20. X +2:7 4354 6= 22 (x4+2)+3(x+2) b. roM _028n+47
) W 0.28n+53
=(x"+3)(x+2)
_ —0.28n+47
21, 252 -9=(5x)? —3% = (5x-3)(5x+3) ¢ R 53
_ —0.28(25)+47
22. 36x” —84x+49 = (6x)° —2(6x)-7+7° T T0.28(25) 453
=(6x-7) 2
3
23, Y’ -125=y’ -5 = (y=5)(y* +5y+25) Three women received bachelor’s degrees for

every two men. This describes the data exactly.
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