Section 1.1

Chapter 1 Equations and Inequalities

Section 1.1 Linear Equations and
Rational Equations
e. Linear,; 12=4+ x

1. linear
12—4=4+ x—4
2. first X
3. solution 8=x
4. conditional {8}
5. identity 11. —6x—4=20
6. contradiction —6x=24
7. rational 4
8. empty (or null); { Yorg =T
o a Linear —2%—8 {4}
. a. Linear; 5 = 12. —8y+6=22
X :i -8y =16
-2 -2
(-4 (2}
b. Nonlinear 13. 4=7-3(4t+1)
1 —7_ _
c. Linear; —-x=8 d=7-l12t=3
2 4=4-12¢
1
_2(__ j: —2(8) 0=-12t
2
c 0=t
x=-1
0
(16 14 1{1} 7-2(5p-2
d. Nonlinear T ( P~ )
e. Linear; x—2=18 11=7-10p+4
X—2+42=8+2 11=11-10p
x=10 0=-10p
{10} 0=p
10. a. Linear; 12= 4x {0}
12_4x
4 4
3=x
{3}
b. Nonlinear
c. Linear; 12= %x
4(12)= 4 lxj
4
48 = x
{48}
d. Nonlinear
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Chapter 1 Equations and Inequalities

15.

16.

17.

18.

19.

20.

21.

~6(v—2)+3=9-(v+4)
—ov+12+3=9-v—-4
—6v+15=5-v
—5v=-10
v=2
{2}
~5(u—4)+2=11—(u-3)
—5u+20+2=11-u+3
—5u+22=14-u
—4u=-8
u=2
{2}
23=45x+302
—279=45x
-62=x
(-62)
94=35p-04
98=35p
28=p
{28}
0.05y+0.02(6000- y) =270
0.05y+120—0.02y =270
003y +120= 270
0.03y =150
y = 5000
{5000}
0.06x+ 0.04(10,000 - x) = 520
0.06x+ 400— 0.04x= 520
0.02x=120
x= 6000
{6000}
2(5x-6)= 4[x—3(x—1o)]
10x—-12= 4(x— 3x+ 30)
10x—12 = 4(-2x+ 30)
10x—12=—-8x+120

18x=132
132 22
X=—=—
18 3

22
H
22. 4(v-3)= y+2(v-2)]
4dy—12= 3(y+ 2y — 4)
4y-12=3(3y-4)
4y—12=9y—12
—5y=0

ow — 9= 8w + 24
—2w =33
33
2

w =

81



12p—9=14p—30
—2p=-21

27. y-1 v _y+3
5 4 2

20| X224 ¥\ po| X34
5 4 2

4(y—1)+5y=10(y+3)+20
4y—4+5y=10y+ 30+20
9y—4=10y+50
—y=>54
y=-54

{-54}
28 X;6+§=X—+1+2
' 37 3

21 X;6+i< =21 X_+1+2
3 7 3

7(x—6)+3x="7(x+1)+42
Tx—42+3x="Tx+ 7+ 42
10x—42="x+49
3x=091
9
T3

X

n+3_n—2_n+l_
4 5 10

29. 1

82
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S EERS N
4 5 10
5(n+3)-4(n-2)=2(n+1)-20
5n+15-4n+8=2n+2-20
n+23=2n-18
—-n=-41
n=141
{41}
t=2 t+7_t=4

30. = +2
3 5 10

30(32—37}: 30(L4+ 2j
305 10
10(t-2)—6(t+ 7) = 3(t— 4) + 60
10t— 20— 6t— 42 = 3t—12+ 60
4t— 62= 3t+ 48
t=110

{110}

31.a. T=-183a+212
T :—1.83(4)+ 212

=204 68°F
~ 205°F
b. T =-1.83a+212
193=-183a+212
-19=-183a
104=a

104x10° =10,400
Approximately10, 400 ft
32.a. C =16795x+ 94

C =167.95(9)+94
=5160555
b. C =16795x+ 94
244530=167 95x+ 94
2351 30=16795x
1d=x
14 credit-hours
33. S=142t+149
362=142t+149
213=142¢t

15=¢t
2004+15=2019
In 2019



Chapter 1 Equations and Inequalities

34. S=18t+232
628=18t+ 232
396=18t

22=t
2000+ 22 = 2022
In 2022

35.a. ¢ =7x
b. C =105

T1x=105

x=15
The motorist will save money
beginning on the 16™ working day.
36.a. C =2.25x
b. C =89

225x=289

X~ 39.6

The commuter will save money on
the 40" ride.

37.a. S, = 45,000+ 2250x
b. S, =48,000+2000x
C. 51 = 52

45,0004 2250x= 48,000+ 2000x
250x= 3000
x=12 yr
38.a. 5 =25,000+016x
. 5,=30,000+015x
c. S, =5,
25,000+ 0J16x= 30,000+ 015x
0.01x= 5000
x=$500,000
39. 2x—3=4(x-1)-1-2x
2x—3=4x—4-1-2x
2x—3=2x—5
~3=-5
Contradiction
40. 4(3-5n)+1=-4n-8-16n
12—-20n+1=-4n—-8-16n
—20n+13=-20n-8
13=-8
Contradiction

o

83

41.

42,

43.

44,

45.

46.

47.

—(6—2w)=4(w +1)—2w —10
—6+2w =4w +4—2w —10
—60+2w =2w — 06

0=0
Identity; ;
—5+3x=3(x—1)-2
—54+3x=3x—-3-2

-5+ 3x=3x-5
0=0
Identity; ;
ix+ 3=lx+1
2 4

4 ix+3 =4 lX—i—l
2 4
2x+12=x+14

x=-8
Conditional equation; {-s}
1

2, 5=1y 4
37 67

(s

4y—30=y—24
3y=06
y=2
Conditional equation; {2}
3 2 5

x—5 x+4 7
X#5,x#—4

2 5 2
3

x+1 x-7 -
x#—1,x#"7

5 3 1

2x—3 5x 3—x
5 3 1

2[}{_3) 5x 3-—-x
2

xig,xi 0, x#3



49.

50.

55.

Section 1.1

i—iz 2 X+ 2 o x=
2x 6-x 4x-5 52. R
== +2 —7
2x b-x 5 6x| 2111z 6x] 221
x+2+6x=6(x—7)
x#0,x# 6,x¢§ Tx+2=6x—42
1_7_> " x=ad
2 2y y {_ }
RSN PO ) .
2 2y v = =
-3 c-3 4
~-7=10 c
. 4(c=3)| == |= a(cm3)| == -2
y=17 (c-3) —— = 4(e- ) —
{17} 4c=12-3(c-3)
147 Ac=12-3c+9
13 43t t ; Tc=21
3{?&):3{2]
{ } ; The value 3 does not
t—-4=21 Heck
check.
= 7 7 d
{25} 54. e S
w+3 w—5 7 7 d
+1l=——- _ N B
+3 -5
4W[W4 +1j=4W[W—J 56—7(d-7)=8d
w w
5w + 3= 4w — 20 —-15d=-105
w=-23 d=71
{_23} { } ; The value 7 does not check.
13
=1 £-1
1
t=1 (t+1 (t-1)
(t+1)( =(t+1 (t-1) 3
t+1)( - 1)
t+1=3
t=2
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Chapter 1 Equations and Inequalities

1 5

56. B
w+2 w' -4

(w +2)(w —2)(W 12j=(w +2)(w _2){W5(W—2)}

{7}
2 1 11
57. Tt 2
x—5 x+5 x—-25

X-5 x+5 (x+5)(x-5)

R e S ]

2(x+ 5)—1(X— 5)211
2x+10—x+5=11
x+15=11

x=—4

-4}
2 1 10
58. T 372
c+3 c-3 -9
2 1 10

c+3 -3 (c+3)(c_3)

o N O (==

2(0— 3)—1(c+ 3) =10
2c—6-c—-3=10
c—9=10

c=19
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-14 1 4
X —x— 12_x 4 x+3
-14
( )(X+3 X 4) X+3

(X_4)(X+3 —1 - } x—a)( X+3{

59.

x+3 :l
—14 X+3
—14 xX— 3 2x 8
-17-x=2x-8
-3=x
{ } ; The value -3 does not check.
2 2 1
X2+5X+6_X+2_X+3
2 2 1
(x+2)(x+3)_(x+2)_(x+3)

(X+2)(X+3)

60.

—2(x+ 3)=(X+ 2)
2—2x—6=Xx+2

—4-2x=x4+2
—-2=x
{ } ; The value —2 does not check.
61. 5 B 2 _ 4
X —x— 2 =4 X +3x+2
5 4

(X 2 (x+1) (x 2(X+2) (X+2)(X+l)

(X+2)(X—2)(X+1) (x > (X+l) ( )(x+2) (X+2)(X—2)(X+1)|:(X+2)(X+1)}
5(x+2)- 2(X+l)i4(x—2)
3X+8;4§:8
l6=x
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Chapter 1 Equations and Inequalities

4 1 2

62. —2%x—8 16 X +6x+8
4 B 1 B 2
(X— 4)(X+ 2) (X— 4 (X+ 4) Bl (X+ 4)

X+ 2)

(
4 1 =x+4)x—4)x+2 ;
(x+4)(x—2)(x+2) (X_4)(X+2)—(X_4)(X+4) =(x+4)(x—4)( ){(X+4)(x+2)}
4(x+4)—1x+2)=2(x—4)
Ix+16—x—2=2x—8

3x+14=2x-8
xX=-22
{-22}
63. 5 _ 3m 3 2
m-2 m’+2m—-8 m+4
5 3m 2
m—2_(m+4)(m—2)_m+4
e e N (e e e
5(m +4)=3m -2(m -2)
5m+20=3m —-2m +14
5m+20=m+14
dm =-16
m=-4
{ } : The value —4 does not check.
64. 10 _ 15n B 6
n-6 n -2n-24 n+4
10 15n 6

n—=6 - (n—6)(n+ 4)_ n+4

(n-6)(n+ 4)(%) =(n=6)(n+ 4){(,1_ ;)S(Ijﬁr 1) nf 4}

1o(n+ 4) =15n— 6(n— 6)
10n+ 40=15n—6n+ 36
10n+ 40 = 9n+ 36

n=-4
{ } - The value —4 does not check.
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65 5x 1 3
' 3% —5x—2 3x+1 2-x
5x B 1 -3
(3x+1)(x-2) 3x+1  x—2
5x 1 -3
(3x+1)(x_z){ 5 (X_2)_3X+J_(3x+1)(x_z)(;J
5X—1(x—2)=—3(3x+1)
5x—x+2=-9x—-3
4x+2=—-9x-3
13x=-5
__5
C 13
5
13
66 3x 3 2 _ 4
' 25" +x—3 2x+3 1-x
3x B 2 4
(2x+3)(x-1) 2x+3 x-1
3x 2 —4
(oo e e | RS O F)
3x—2(x-1)=-4(2x+3)
3x—2x+2=-8x-12
x+2=-8x-12
Ox=-14
14
P
9
-5
9
67. A=1Iv oorl 70. W =K-T forK
A _ W +T=KorK=W +T
w o ow 71. As=s —s fors
ézlorlz— As-s =-3
w w 5=s —As
68. £E= R HrR ’
72 At=t -t fort
E R
ER AeETE
E E t=t-At
— =R OrR=—
T T
69. P=a+b+chorc

P—a—-b=corc=P—a—b>b
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Chapter 1 Equations and Inequalities

73. 7x+2y=8 fory

2y =—71x+8
2y —Tx+8
2 2
y_—7x+8 ory——7x+4
2 2
74. 3x+5y=15 ory
S5y=-3x+15
2_—3}{4-15
5 5
—3x+15 3
=—— ory=——x+3
5 5
75. 5x—4y=2 fory
—4y=-5x+2
-4y —5x+72
-4 -4
_ 5x—2 orv— 5X_ 1
Y 4 Y 4 2
76. 7x—2y=5fry
—2y=-T7Tx+5
-2y —Ix+5
-2 -2
v 7x—5 ory= 7X_
2 2

1 1
77. —x+—y=1fr
5 3}’ Yy

6(%X+%yj =6(1)

3x+2y=6
2y =—3x+6
2y —3x+6
2 2
y—_3X+6 oryz—gx+3
2 2

79.

80.

89

n
()= z{z(c—ﬁ d)}
28 = n(a+ d)
25 = na+ nd
25—na=nd
25—na _nd

n n
2S—na
=d

n

25— 25
na ord=——a
n

d=

=£[2a+

2{2[2a+ n-1)d|

2S5 = n[2a+ n 1 }
2S5 = n 2a+ nd— d)
28 =2an+ n'd—nd

J fora

N

25— n’d+ nd=2an
2S—n’d+ nd _ 2an
2n 2n
28— n’d+ nd 25— n’d+ nd
— =3 0rg=————
2n 2n



3 3V
— =B orB=—-
h h

83. 6=4x+ tx forx

6=X(4+t)
i_ X(4+ t)
44t A+t

—— =XO0rx=
4+t 4+t

8= 3x+ kx forx
8=x(3+k)
8 X(3+ k)
3+ k 3+ k
8

=Xxor
3+k

84.

8

3+ k

5 =2
2n+1 3n-4

(2n+1)(3n- 4)(2;1 J =(2n+1)(3n- 4)(

5(3n—4)=-2(2n+1)
15n—20=—-4n-2
19n=18
18
P
19

89.

)

90

3n—4j

Section 1.1

85. 6x+ay=bx+5 forx

6x—bx=5—ay
X(6—b) =5—-ay
x(6-b) 5-ay
6—b 6—b
S5—-ay

6—b
3x+2y=cx+d orx

orx= Y3
b-6

86.
3x—cx=d-2y
x(3-c)=d-2y
X(3—c)_d_2y
3-¢  3-c
d-2y
3-c

A =P+ PrtforP
A=P(0+
A _Pl+1)
1+t 1+t

2y—d
c—3

orx=

87.

A A
——=PorP=——
1+t 1+t

C=A+ArforA

C=A(l+r)

A(l+r)
1+r

88.

1+ r

C
——=A OrA =——-
1+ r 1+ r

-2




Chapter 1 Equations and Inequalities

4 -2
5z-3 4z+7

(52_3)(42”)(5 {3);(52_3)(4%7)(42‘;)

Z
4(4z+7)=-2(5z-3)
16z+28=-10z+6

90.

262=-22
__2__1n
26 13

_u
13
1. 5—2{3 sv+3(v=7)] } gv+6(3— 4v)— 61

5— 2[3 5v+ 3v— 21] 8v+18—24v— 61
5— 2[ (8v-21)|=-16v-43
2(3- 8V+2l) ~16v—43
5-2(24-8v)=-16v—43
5—48+16v=—16v—43
lev—43=-16v—43
32v=0
v=0
10}

92. 6—{ [8u—2(u-3)]}=—au+3(2-u)+8

)]i-
6— [4 2(8u- 2u+6]=—4u+6 3u+8
[4 2(6u+6) | =-Tu+14
6—(4-12u—-12)=—"Tu+14
6—(12u—8)=—Tu+14
6—12u+8=-Tu+14
—5u=0
u=20
{0}
93. (X—7)(X+2)=X2+4X+13
X +2x—Tx—14=x"+4x+13
X —5x—14=x" +4x+13
—9x=27

x=-3

=3

91



94, (m+3)(2m—5):2m2+4m—3
2m°+6m—5m —15=2m’+4m -3

2m?+m —15=2m*+ 4m — 3

Section 1.1

—3m =12
m=-4
{4}
3 9 2
9 & —4c 20 +3c 20 —5c-12
3 9 2
c(c—4)_c(20+3)_(2c+3)(c—4)
c(2c+3)(c_4){c(c3_4)_c(2§+3) :c(zc+3)(c_4){—(2c+3§(c_4)]
3(2c+3)-9(c-4)=2c
6c+9—-9c+36=2c
—3c+45=2c
—5c=-45
c=9
{9l
96. 4 5 2
d'—d 2d°+5d 2d°+3d-5
4 5 2
d(d-1) d(2d+5) (2d+5)(d-1)
4 5 2
d(2d+5)(d—1){d(d_l)—d(2d+5) = d(2d+5)(d-1) —(2d+5)(d_1)}
4(2d+5)-5(d-1)=2d
8d+ 20— 5d+ 5= 2d
3d+25=2d
d=-25
{25}
97. lx+i=i(x+l)——x 98. lX+EZE(X+1)+ix
372 2 27 5 5 1

6
6|:%(X+ 1)—%){}
2x+ 3= 3(x+l)—x
2X+3=3x+3—-x

2x+3=2x+3
0=0

10[ 2 x+2]=10 3(x+1)+ix
275 5 10

Sx+4=4(x+1)+x

S5x+4=4x+4+ x

5x+4=5x+14
0=0

92



Chapter 1 Equations and Inequalities

99. 100.

(t+2) =(t-4)
C+4t+ 4=t -8t+16
12t=12
t=1
1
35
3a+4 5a-1
(3a+4)(5a-1)
3
(3a+ 4}
3(5a—1)=5(3a+4)
15a—3=15a+ 20
—-3=20
{}

101. 104.

8 2

102. =
8x—3 2x+5

(8x—3)(2x+5)

(8x—3)(2x+5)
( 2

) [l

8(2x+ 5) =2(8x— 3)
16x+40=16x—6
40=-6

40+ 20x
1+ 0.05x
_ 40+ 20x

 1+005x
(1+0.05x)(200) = (1+0 .O5x)(

103.

404 20x
1+ 0.05Xj
200+10x=40+20x
—10x=-160
x=16 yr

93

105.

106.

(v=3) =(r+1)
vV —6y+9=y +2y+1

—8y=-8
y=1
{1
180t
V=

2t+10

180t
2t+10

180t
2t+10

(2t+10)(60) = (2t+ 10)(

120t+ 600=180t
—60t=-600
t=10 s=c

30

22

1 1
T=—c+—
22 30

1 11
T=—c+—
22 2
=22 ic+E
22 2

(165)

22(7)

154=c+121
c=33mi
1
=—=c
24

1

32

A

1
—nh

1
9_—(6o)+32

24

9=24 1
2 32

5 1

32(9):32 Z+—nh

2 32
288=80+h
h=208mi

107. The value 5 is not defined within

the expressions in the equation.
Substituting 5 into the equation
would result in division by 0.

108. The equation is an identity. The

solution set is all real numbers.



109.

110.

111.

112.

The equation cannot be written in
the form ax+b=0. The term

3
~=3x".
x

Therefore, the term

3 is not first degree and the
X

equation is not a first-degree
equation.

The equation cannot be written in
the form ax+b=0. The term

2Jx = 257 Therefore, the term

2\/; is not first degree and the
equation is not a first-degree
equation.

The equation is a contradiction.
There is no real number x to
which we add 1 that will equal the
same real number x to which we
add 2.

In each case, we can clear
fractions by multiplying both sides
of the equation by the LCD. For

the equation §+% =1, the LCD

is 6, whereas for é+%: 1, the

X
LCDis 2x.

Section 1.2 Applications with Linear

and

Rational Equations

1. $900
2. 008(2)=016L

3. 4
r

Section 1.2

113. ax+6=4x+14
a(4)+6=4(4)+14
4a+6=16+14
4a+6=30

4a=24

a==~o
ax—3=2x+9

a(3)-3=2(3)+9
3a-3=6+9
3a-3=15
3a=18
a==~o
a(2x—5)+6=5x+7
a[ 2(16)-5]+6="5(16)+7
a(32-5)+6=80+7
27a+ 6=87
27a=81
a=3

114.

115.

116.
a(2x+4)+12x=3(2-x)
a 2(34)+4]+12(34) =3[ 2 (34)]
a(68+4)+408=3(-32)
72a+408=-96
72a=-504

a=-7

oo

=21+ 2w
80°

oo »
'_\

7. Let x represent the amount borrowed at 3%. Then, (5000— x) is the amount
borrowed at

2.5%.
3% Interest Loan | 2.5% Interest Loan | Total
Principal X 5000 — x
Interest (/= Prf) | x(003)(1) (5000- x)(0.025)(1) | 132.50
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Chapter 1 Equations and Inequalities

x(0.03)+(5000- x)(0.025) =132 50
0.03x+125- 0025x=132.50
0.005x+125=132 50

0.005x= 750

x=1500
5000— x=5000—1500
= 3500
Rocco borrowed $1500 at 3% and $3500 at 2.5%.
8. Let x represent the amount borrowed at 4%. Then, (22,000— x) is the amount
borrowed

at 5.5%.
4% Interest Loan | 5.5% Interest Loan Total
Principal X 22,000— x
Interest (/= Prt) | x(004)(1) (22,000- x)(0.055)(1) | 910

x(0.04)+(22,000- x)(0.055) = 910
0.04x+1210—0.055x = 910
~0.015x+1210 = 910
—0.015x=—-300
x= 20,000
22,000 - x = 22,000 - 20,000
= 2000

Laura borrowed $20,000 from the bank charging 4% interest, and $2000 from the
bank

charging 5.5% interest.

9. Let x represent the amount invested in the 3-yr CD. Then, x—2000is the amount
invested

in the 18-month CD.

3-yr CD 18-month (1.5-yr) CD | Total
Principal X x—2000

Interest (/= Prf) | x(0044)0) | (x-2000)(003)(15) |706.50

x(0.044)(3)+(x—2000)(0.03)(15)= 70650
0132x+ 0.045x— 90 =706 50
0177x— 90 =706 50
0177x= 79650
x= 4500
x—2000= 4500— 2000

= 2500
Fernando invested $4500 in the 3-yr CD and $2500 in the 18-month CD.
10. Let x represent the amount invested in the 5-yr Treasury note. Then, (x+ 5000)
is the
amount invested in the 10-yr bond.
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5-yr Note 10-yr Bond Total
Principal X x+ 5000
Interest (/= Prt) | x(0028)6) | (x+5000)(0.036)(10) | 5300

x(0.028)(5)+(x+5000)(0.036)(10) = 5300
014x+ 036x+1800= 5300
05x+1800= 5300
05x= 3500
x="7000
x+5000= 7000+ 5000
=12,000
Ebony invested $7000 in the Treasury note and $12,000 in the bond.
11. Let x represent the amount of the 5% solution (in gallons). 5000 gal is the
amount of the
10% solution. Therefore, x+ 5000 is the amount of the resulting 9% solution.

5% Solution | 10% Solution | 9% Solution
Amount of Solution | x 5000 x+ 5000
Pure Ethanol 0.05x 01(000) 0.09 (x+ 5000)

0.05x+ 01(5000) = 0.09( x+5000)
0.05x+ 500 = 0.09x+ 450
50=0.04x

1250=x
1250 gal of E5 should be mixed with the E10.
12. Let x represent the amount of the 10% solution (in cubic centimeters). 60 cc is
the amount of the 50% solution. Therefore, x+ 60is the amount of the resulting 25%
solution.

10% Solution | 50% Solution | 25% Solution
Amount of Solution | x 60 x+ 60
Pure Saline 0.1x 0.5(60) 025 (x+ 60)

0.1x+05(60)=025(x+ 60)
01lx+30=025x+15
15=015x
100=x
100 cc of 10% saline solution should be mixed with the 50% saline solution.

13. Let x represent the amount of the pure sand (in cubic feet). 480 ft is the amount
of the

concrete mix that is 70% sand. Therefore, (x+ 480) is the amount of the

resulting 75%
sand mixture.

100% Sand | 70% Sand | 75% Sand
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Amount of Mixture | x 480 x+ 480
Pure Sand X 0.7(480) | 0.75(x+480)

x+0.7(480) = 0.75( x+ 480)
x+336=0.75x+ 360
025x =24

x=96
96 ft* of sand should be mixed with the 70% sand mixture.
14. Let x represent the amount of 50% antifreeze solution (in gallons) to be drained
(and
therefore the amount of 100% antifreeze solution to be added). 4 gal is the
amount of the
resulting 65% antifreeze solution. Therefore, (4— x) is the amount of 50%

antifreeze
solution that is not drained.

100% Solution | 50% Solution | 65% Solution
Amount of Solution | x 4— x 4
Pure Antifreeze X 05(4-x) 0 .65( 4)

x+05(4-x)=065(4)
x+2-05x=26
05x=06
x=12
1.2 gal of 50% antifreeze solution should be drained and replaced with 100%
antifreeze.
15. Let x represent the speed of the plane flying to Los Angeles. Then, (x+60) is
the speed
of the plane flying to New York City.

Distance | Rate Tim

~

Los Angeles Flight 34x X 3.4

New York City Flight | 24(x+60] x+60 | 2.4

34x+24(x+60) = 2464
3Ax+2Ax+144= 2464
58x= 2320
x=400
x+60= 400+ 60

=460
The plane to Los Angeles travels 400 mph and the plane to New York City
travels 460
mph.
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16. Let x represent the speed of the plane flying to Seattle. Then, (x— 44) is the
speed of the
plane flying to Boston.

Distance Rate Time
Seattle Flight 52x X 5.2
Boston Flight 25(x—44) x—44 2.5

52x+2.5(x—44) = 3124
52x+25x-110= 3124
77x= 3234
x=420
x—44=420—44
=376

The plane to Seattle travels 420 mph, and the plane to Boston travels 376 mph.
17. Let x represent the distance from Darren’s home to his school.

Distance | Rate | Time
To x
School | * 32 32
To X 48 =
Home 48
E oy E o105
32 48
=+ = = 96(125)
32
3x+2x=120
5x=120
x=24

The distance is 24 mi.
18. Let x represent the distance of the loop.

Distance | Rate | Time
Running | x 8 g
Riding | 5x 16 | X
16
s
8 16
16(§+2j:16(1.75)
8 16
2x+5x=28
Tx=28
x=4
The loop is 4 mi.
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19. Let t represent the time it takes for
the

1
runners to cover " m ie.

1lap N llap 1lp

66 :=c 60 sec tsec

660 i+i = 660 }
66 60 t
10t+11t= 660

21t= 660

22
t:70z31.4 sec

20. Let t represent the time it takes
Marta and her daughter to vacuum
the house together.

1pb , 13b _ 1jb
40min 60min tmin

120 i+ i =120 }
40 60 t
3t+2t=120
5t=120
t=24min
21. Let t represent the time it takes the
second pump to fill the pool by
itself.
13b , 13b_13b
10hr thr 6hr

30d L +2]=304
10 ¢t 6
3t+30=>5¢t
30=2t
t=15hr
22. Let t represent the time it takes
Angelina to mow the lawn by
herself.
lpb  1yb_ 15D
50min tmin 30min

150 i+} =150 L
50 ¢t 30
3t+150= 5t

150=2t
t=75minorl hr15min
23. Let x represent the amount of
cement and y represent the
amount of gravel.

1 x
24 150
24x=150
x=625
24 150
36y
24y =540
y =225
62.5 Ib of cement and 225 Ib of
gravel

24. Let x represent the property tax on
a house that is $240,000.

180,000 _ 240,000
1296 x
180,000 = 1296(240,000)
1296(240,000)
180,000
x=$1728
25. Let x represent the patient’s LDL

cholesterol level. The HDL
cholesterol level is 60 g/dL, and the

total cholesterol is (x+ 60).

x+60
60

x+60
60( = j—60(3.4)

x+60=204
x=144
x+60=144+60
=204
LDL is 144 mg/dL and the total
cholesterol is 204 mg/dL.
26. Let x represent the number of
Democrats. Then, (x-10)

represents the number of
Republicans.

34
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x 11
x-10 9
9(x—1o)(X_Xle = 9(x—1o)[1—91j
9x=11(x—-10)
9x=11x-110
110=2x
55=x

x—10=55-10=45
There were 55 Democrat and 45
Republican senators.
27. Let x represent the number of deer
in the population.
0_5
x 80
5x=2400
x =480 deer
28. Let x represent the number of bass
in the lake.
24_4
x 40
4dx =960
x =240 bass
29. Let x represent the distance from
the epicenter to the station.

Distance | Rate | Time
P
Waves |~ 5 5
S X
Waves |~ 3 3
X_X_ 40
3 5
15[ =~ = |=15(40)
3 5
5x—3x= 0600
2x= 600
x= 300 km

30. Let x represent the distance from
the epicentre to the station.

Distance | Rate | Time
P x
Waves | * 8 8

100

Section 1.2

S x
Waves

X _X_90
48 8

24(4—};—3 = 24(20)

5x—3x=480
2x =480

x =240 km
Let x represent the price set by the
merchant.

x—025x=180+040(180)
0.75x=180+ 72
0.75x = 252
x= 5336

Let x represent the price set by the
bookstore.

x—010x =80+ 035(80)
0.90x =80+ 28
0.90x =108

x=$120
a. C =110+ 60x
b. C =350

110+ 60x= 350
60x= 240

x=4hr
a. C =2400+80x
b. C =5520

2400+ 80x= 5520
80x= 3120

x=39 hr
. Let x represent the height of the
Washington Monument.
5 X

31.

32.

33.

34.

4 444
4x=2220

x=555 1t
36. Let x represent the height of the
light post.
light post
x ft

6 ft [« man

20 ft

40 ft
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6 X The pole is 7.2 ft long, and the
50 40+ 20 show is 4.8 ft deep.
o _x 38. C:E(F—BZ)
20 60 9
20x = 360 F=E(F—32)
x=18 ft 9
37. Let x represent the height of the 9(F) _ 9F(F_ 32)}
pole. Then, ix is the length of the
8 9F =5F-160
pole that is in the ground, and %x 4F=-160
. _ F=-40
is the length of the pole that is in _40°C = —40°F

the snow.

2 1
x=15+§x+—x

Xx——x——x=15

24(x—§x—3x) = 24(1 5)
3 8
24x—16x— 3x= 36
5x=36
x=72

39. Let x represent the amount of 20% fertilizer solution (in litres) to be drained (and
therefore the amount of water to be added). 40 L is the amount of the resulting
15%
fertilizer solution. Therefore, (40 - x) is the amount of 20% fertilizer solution that
is not

drained.
0% Solution | 20% Solution | 15% Solution
Amount of Solution | x 40 - x 40
Pure fertilizer 0(x) 020(40-x) | 015(40)

0(x)+020(40-x)=015(40)
8-020x=6
-020x=-2
x=10
10 L should be drained and replaced by water.
40. Let x represent the amount of water (in litres) to be evaporated. Therefore,
(200-x) is
the amount of the final 25% salt solution.
0% Solution | 5% Solution | 25% Solution

Amount of Solution | x 200 200— x
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| Pure salt ‘ 0(x)

| 005(200)

| 025(200- %) |

o(x)+ 0 .05(200) =0 25(200— x)
10=50-025x
—40=-025x

160=x
160 mL should be evaporated.

41. The length of the lot is 1=128+ 2x.

The width of the lotis w = 60+ 2x.
P=21+2w
440 = 2(128+ 2x) + 2( 60+ 2x)
440=256+4x+120+4x
440=8x+ 376
64 = 8x
8=x
The width of the easement is 8
ft.
42. The length of the play area is
1= 78+ 2x. The width of the play
areais w =36+ 2x.
P=21+2w
396=2( 78+ 2x) + 2(36+ 2x)
396=156+4x+ 72+ 4x
396=8x+228
168=8x
2l=x
The width of the border is 21
ft.

43. a. The width of the kitchen is w.
The length of the kitchen is
I=w+4.

P=21+2w
48=2(w + 4)+2w
48 =2w + 8+ 2w
48 = 4w + 8
40 = 4w
10=w
The kitchen is 14 ft by 10 ft.

b. A= +01lv
=11l
A =11(14)(10)
=154 £
c. C =106(12)(154)

=51958.88
44. a. The width of the porch is w. The
length of the porch is 1=2w + 2.
P=21+2w

64=2(2w +2)+2w
64 =4w + 4+ 2w
cd=0w + 4
60 = ow
10=w
1=2w +2
=2(10)+2
=22
The porch is 22 ft by 10 ft.
b. a=w+01lw

=11l
A =11(22)(10)
=242 ¥
c. c =1.075(585)(242)
~ $1521 88

45. Aliyah had 8000—028(8000) = 8000—2240 = 5760 to invest. Let x represent the
amount she invested at 11%. Then, (5760— x) is the amount she invested at

5%.

| 11% Investment ‘ 5% Investment

| Total |
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Principal X 5760 — x
Interest (/= Prf) | x(011)(1) (5760-x)(0.05)(1) | 453.60

x(0.11)+(5760- x)(0.05) = 453 .60
011lx+288—0.05x= 45360
0.06x+288= 45360
0.06x=165.60

x= 2760
5760— x=5760— 2760
= 3000

Aliyah invested $2760 in the stock returning 11% and $3000 in the stock
returning 5%.
46. Let x represent the amount Caitlin invested in the balanced fund. Then, (2x) is
the

amount she invested in the stock fund.
Balanced Fund (3.5%) | Stock Fund (17%) | Total

Principal X 2x
Interest (/= Prf) | x(0.035)(1) (2x)(017)(1) 1125

x(0.035) +(2x)(017)=1125
0.035x+ 034x=1125
0375x=1125
x= 3000

2x=2(3000)

= 6000
Caitlin invested $3000 in the balanced fund and $6000 in the stock fund.
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47. 1-_X

8:128
8x=89.6

x=112
8 128

y 12
128y =96
y=75
x=112ftand y=7.5cm
12 X

096 104
096x=1248

x=13
05 12
y 096
12y =048
y=04
x=13mandy=04in.

49. No. If x represents the measure of
the smallest angle, then the
equation x+(x+2)+(x+4)=180
does not result in an odd integer
value for x. Instead the measures
of the angles would be even
integers.

50. No. If x represents the number of
each type of bill, then the solution
to the equation 20x+10x+ 5x=100
is not a whole number.

51. Let x represent the smaller

number. Then, (x+16) is the
larger number.
x+16 2

=3+=
X X

(x+l6j ( 2)
X =x| 3+—
X X
x+16=3x+2
14=2x

T=x
x+16="7+16
=23
The numbers are 7 and 23.
52. Let x represent the smaller
number. Then, (x+ 25) is the

Section 1.3

larger number.
x+25

1
4+=
X

X
x+ 25 1
X =x| 4+—
X X
xX+25=4x+1

24 =3x

8=x
x+25=8+25

=33
The numbers are 8 and 33.
53. Let x represent the tens digit of the
number. Then, (14 - x) is the ones

digit.
10(14- x)+1(x) =10(x)+1(14- x)+18
140-10x+ x=10x+14—- x+18
140—-9x=9x+ 32
108=18x

6=x

14—x=14-6
=8
The original number is 68.

54. Let x represent the tens digit of the
number. Then, (9—x) is the ones
digit.

10(9- %) +1(x) =10(x)+1(9- x) - 45
90-10x+ x=10x+9—x—45
90— 9x=9x—-36

126=18x
T=x
9—x=9-7
=2
The original number is 72.
55. m x +m,x, =0
(30)(-12)+(20)x, =0
20x, =36
x,=18m
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56. mx +m,x, =0
(64) % +(80)(2)=0
64x = —160
x =-25m
57. mx+m,x,=0
(52} 6)-0
m, =—32
m,=4kg
58. m x +m,x, =0
m, (=10)+(6)(7)=0
~10m, = —42
m, =42 kg

Section 1.3 Complex Numbers

-1

N

real; imaginary
conjugate

—121= #121=111
J-100 = /100 =101
\/j—i\/9_—7' 2
. -63- #/63=34/7
. A-19=
10. V-23= #/23
J-16 = —: —4i
\/—725=—'25 57
J-av=9=#fa- /9
=213i=61
=6(-1)=-6
14. J-1J-36 = /1 4/36
=11-6i=61
=6(-1)=-6
15. V-10v-5= 4/10- #/5
= /50
=(-1)V5 -2

- 52

© PN PN

ehE

11.
12.
13.

“?

105

16.

17.

18.

19.

20.

21.

22,

23.
24,
25.
26.

a

J-6v-15= #/6- 115
= /90
:(_1)M
=-3J10

J-ev-14 = #/6- 114
= /84
=(-1v2*-21
=221

J-10v-15= 4/10- 4/15
= £~/150
=(-v5-6
=576

V-9 _ /98

J-2 a2
2

=Ja9=7
J-5 &5
e
\'s
~J9=3
NERRN
. |e3
'
= #/9=31
sl
BNE
i\/@
5
/16

=431

Real part: 3; Imaginary part:
Real part: 2; Imaginary part:
Real part: 0; Imaginary part:
Real part: 0; Imaginary part:

)
-4
19
40



27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38

39.

Real part:—% ; Imaginary part: 0

Real part:—é ; Imaginary part: 0

aw-a=4.21
= 8i=0+81
N-144=2.12i
= 241i=0+241

24+/-12 =2+ 23i0r2+24/3
6— —24:6+(—2\/g)ior6—2i\/g
8+3i 8 3 .

=—+—1
14 14 14

18+ 431
4

18 43:

-—+

4 4

—18++/—48 _
4

=—§+ 3ior—§+i\/§

—204++/-50 _—20+ 5721

10 10
_ 20 52i
~10 -10

. A2

=2—-—1ior2—i—

2
14--98 14-7\2i

-7 -7

14
-—+

W21
77
= 2+2ior—2+ 42
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40.
—-10++-125 -10+5V51
5 5
_ 10 551
5 5
=—2++/5ior -2+ /5
41.a. '=1
29 28 4
b. I =1 -1
=(1)-£=1
50 48 2
C. =1 -1
=(1)- £ =-1
~41 _ 44 3
d I i -1
=(1)- £=-1
42.a. 177 =1
47 A4 3
b. I =1 -1
=(1)-£=-1
c. £f°= ¢
=(1)-£=-1
27 28 4
d 1 =1"-1
=(1)-11=1
37 _ 86 41
43.a. T =1 -1
=1
~37 ~40 3
b. L i -1
=(1)-£=-1
82 _ 80 2
C. 1 =1 -1
=(1)-£=-1
d. -—82=i—84.12
=(1)-£f=-1
103 _ 100 B
44.a. 1 =1 -1
:(l)~f:—1
~103 ~104 P
b. 1 =1 1
=(1)-£=4
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52
L 1I0=1

C
d i*=1
45. (2—74)+(8-34)
=(2+8)+(-7-3)1
=10-101

46. (6—104)+(8+4.)
=(6+ 8)+(—10+ 4) i
=14-61

47. (15+ 211’)—(18— 401)

=(15-18)+[ 21-

(-40)):
=—-3+011

48. (250+1001) —(80+ 251)
=(250- 8o)+(1oo— 25) i
=170+ 751

o (i

2 3

10 24”
51. (23+44)—(81-271)+(46-674)

=(23-81+46)+(4+27-67)1
=-12+01
005 -012 007

52. |+ 1= )
-003i| | +0.08i| |+0051
:(0.05—012—0.07)

+(-0.03+008-005)1
=-014+01
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53. —%(16+ 241)=-2-31

54, —%(60— 304)=-10+51

55. 21(5+ 1) =10i+21
=101+ 2(-1)
=—2+101
56. 41(6+51) =241+ 201
=243+ 20(-1)
=—20+241
57. V=3 (ViT-57) - 43(Vii- 47)
- #J21
' 33—(—1)@
1+ /33
s6. 355} - 3 5
26+ £4/10
26 +(-1)v10
10+ #/26

ﬁ%@

59. (3-61)(10+4)
=3(10) +3( 1) +(-61)(10) +(-64)(4)
=304 3i-60i-671
=30- 571~ 6(-1)
=36-571
60. (2-51)(8+21)
=2(8)+2(24)+(-54)(8)+(-51)(24)
=16+ 41-40i-101
=16-361-10(-1)
=26-361
61. (3-74) =(3) —2(3)(74)+(74)°
=9—421+ 497
= 9- 421+ 49(-1)
=9—42i-49
=—40-421



62. (10-31) =(10) -
=100- 601+ 9f
=100- 601+ 9(-1)
=100- 601~ 9
= 91- 601
63. (3 \/—5)(4+\/_)
(3-#/5)(4+ 45)
3(4) +3( 5) ( )
+(-4/5)(4/5)
=12+34/5-44/5-57
=12- #/5-5(-1)
=17-4/5
64. (2+\/—77)(1O+\/—77)
:(2+i\ﬁ)(1o+iﬁ)
:2(1o)+2(i\/7)+i\/7(1o)
3(45)

T+ 771

=20+ 24/7+10%
=20+124/7+7(-1)
=13+124/7
65. 4(6+21)—5i(3-74)
=24+ 8i-15i+ 357
= 24— 71+ 35(-1)
=-11-71
—3(8—31)— 642+ 1)
=-24+9i-12i- 61
=—24-3i-6(-1)
=-18-31
67. (2—1’)2+(2+i)2

=(2) ~2(2)(9+ £ +(2)
+2(2)(4)+ 1

=4—4i+ F+4+4i+ 1

=8+2f

=8+2(-1)=6

2(10)(34)+(34)
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68. (3-21) +(3+21)

=(3) -2(3)(29+(29) +(3)

+2(3)(29)+(24)
=0-127i+47 + 94121+ 47
=18+87
=18+8(-1)=10
69.a. 3+ 61
b. (3-64)(3+61)=(3) +(6)
=9+36
=45
70.a. 4+51
b. (4-52)(4+51)=(4) +(5)
=16+25
=41
71.a. 0-81
b. (0-81)(0+81)=(0) +(8)°
=0+ 64
=64
72.a. 0—91
b. (0-91)(0+1)=(0)" +(9)’
= 0+81
=81
73. (10— 41)(10+ 41)=(20) +(4)’
=100+16
=116
74. (3-91)(3+ 99 =(3) +(9)
=9+81
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6+2i (6+23)(3+ )
3-1i (3-9)(3+1)

18+ 61+ 61+ 21
BCRE)
18+12i+ 2(—1)
9+1
_16+121

10
16 12 ,
ek Wit

= 1
10 10

8 6,
=—+—1
5 5

S+i_ (5+4)(4+ 1)
a-i (4-3)(4+3)

20+ 5i+4i+ 1
(4) +()
20+ 9i+1(-1)
16+1
_19+09i

17
19 9

=—+—1

17 17

g1, 851 _ (8-51)(13-24)
13+21 (13+21)(13-24)

_104-161-65i+101

(13) +(2)
_104-81i+ 10(-1)

169+ 4
_94-811

173
94 81

= 1
173 173

10-31 (10—31’)(11— 4i)
T 11441 (11+49)(11-49)

_ 110-40i-33i+12f

()

~ 110-73i+12(-1)
121+16

_98-731

137
98 73,

= 1
137 137

83. (6+54) = 6+1 -
1

1(6—\/31)

(6+\Ei)(6—\61)
_ 6—+/51

(o) +(¥5)
 6—+/5i
3645
 6-+/51
41

a—+31
1(4+ 31)

(4—v5g(4+ 3g
a++31
() +(V3)
_ a3
1643
IR ESNET
19

:i+£i
19 19
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85. §.=li',i. 01. Vb’ —dac= /(o)
1 11
51 51 =+/36—14
137 13(-1) =F=i\/2
_i_ 5. _
—135 13 92. '7_45@ \/?
=0-—1
13
g6, £ _ o9 =\/-1 :lJ_
71 74— 1) Y
_ 61 -—6i 93. a. X +25=0
747 (59" +25=0
—‘glzo‘gl 25(—1)+25=0
—25+25=0
87. -1 .
J-3 31
L 31':—\/51 b. X+25=0
Vaiaio 3t (=51 +25=0
> —J3i 25(-1)+25=0
(1) -3 —25425=0
_E: O+£1 0=0
3 3 2
-2 -2 94. a. x*+49=0
88. = _ .
11 Wi (74) +49=0
__—2N114 49(-1)+49=0
V114114 —49+49=0
_—2N11i —24111 0=0
- o1f 11(-1)

b. X +49=0

= 211 '—O+2\/E ‘ 32
N 11 1= 11 1 (—(71))+49=O
[ — ame 49(-1)+49=0

89. Jb* —4ac=4[(4) ~4(2)(¢) —49+49=0
=+/16-48 o
=52 = a5 95. a. X —4x+7=0
=442 )

90 b2—4ac:\/(—5)2—4(5)(10) (2“‘/5) _4(2“‘5_)”:0
—J25-200 4+ 44/3+37 —8-4A3+7=0
=J-175= #175 4”(*2}‘_21:8
=347 0=0 Vv
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b. £ —4x+7=0
2
(2—1\5) —4(2—1\E)+7=o
4—47]3+3F —8+41/3+7=0
4+3(—1)—8+7=o
4-3-1=0
0=0 "V

96. a. £ —6x+11=0

(3+ 1\5)2 —6(3+ i\/5)+11= 0
9+ 64/3+2F-18—64/2+11=0
9+2(—1)—18+11=o
9-2-7=0

0=0 v

X' —6x+11=0
(3- iﬁ)z -6(3- #/2)+11=0
9-6#3+21 -18+6A4/2+11=0
9+2(-1)-18+11=0
9-2-7=0
0=0 Vv
97. (a+bi)(c+ di)
= ac+ adi+ bci+ bdf
= ac+(ad+bc) 1+ bd(-1)
= (ac—bd)+(ad+bc) 1
98. (a+bi)2 = (a)2 +2(a)(bi)+ (bi)2
=& +(2ab) i+ b1
= &’ +(2ab) i+ b* (-1
=(a’-p")+(2ab) i
99. The second step does not follow
because the multiplication
property of radicals can be

applied only if the individual
radicals are real numbers.

Because \/—79 and \/j4 are

imaginary numbers, the correct

111

logic for simplification would be
V-9--4= 19 14
= #4/36
= —l. 6 = —6
100. The product (a+b)(a-b)
simplifies to &’ —b”. The product
(a+bi)(a—bi) simplifies to
a —(bi)2 , which simplifies to
a+b.
101. Any real number. For example: 5.
102. Any complex number and its
conjugate. For example: 2+ 51
and 2-5i1. In general, for real
numbers, a and b,

(a+bi)(a—bi)= a’ +b*, whichis a
real number.
103. z-z=(a+bi)(a-bi)=a"+b’
104. = -Z°
=(a+bi)2 —(az—bi)2
= & + 2abi+ (bi) — [aZ —2abit (bi)zJ
=a +2abi+b’f —a +2abi-b'1
=(4ab)i

105. a. X2—9=(X+ 3)(X— 3)
b. ¥ +9= (X+ 31’)(}{— 31')

106. a. x*-100=(x+10)(x—10)
b. x*+100=(x+101)(x—104)
107. a. x* - 64=(x+8)(x-8)
b. x*+64=x+81)(x—84)
108. a. X2—25=(X+ 5) x— 5)
b X2+25=(X+51')(X—51)
109. a. X2—3=(X+\/§)(X—\/§)
b. X2+3=(X+ 1\/5)(}{— 1\/5)
110.a. x¥*-11= x+\/ﬁ) x—\/ﬁ)



111.

112.

Jo-162

C4=51 2-C2+3 )
. 2_—81.-
C12-150 ¢ -2491 2
111+1384

Je-1690
134
C-11-20 040 -4+ 0

-15+7i.
D=L e A e A
EA-924,

Section 1.4 Quadratic Equation

o AW N=

N O

[o]

. quadratic
. linear

. +Vk

. 100

X:—bidﬁ—4&:

2a

:(X:3ﬁ;+7)20

x—3=0

x=3

(51

. (t+4) (=) =0

t+4=0 or
=—4

(a3

n’ +5n=24
n’+5n—24=0

(n+8)(n-3)=0

n+8=0

n=-8

-

or x+7=0

x==1

t—=1=0

t=1

or n—3=0

n=3

112

Section 1.4

113. [(4-510%

o2 0 vFrac

“EI—T 2L

_ ST20
144800731 2 vFr

17#3+1351

114. [C11+44i0¢2

llfﬁlﬁt}rFT?c

ac

185+224

11/
CO+H7L /(5430 2 rFr
43,08+ 1 /584

@i,

10. v’ =18-"Ty

v +7y—18=0
(y+9)(y—2)=0
y+9=0

y=-9

or y—2=0
y=2

(4

1. 8f{t+3)=2t-5

8t +24t=2t—
8t° +22t+ 5= 0
(2t+5)(4t+1)=0
2t+5=0

2t=-5

5

or 4t+1=0
4t=-1

12. 6m(m-+4)=n7—l5
6m’ +24m =m —15

6m”+23m+15=0
(6m +5)(m+3)=0

om+5=0

om =-5

13. 40p° —90=0

or m+3=0

m=-3



Chapter 1 Equations and Inequalities

10(4p" - 9)=0 18. (n+2)(n-4)=27
10(2p-3)(2p+3)=0 n’ —4n+2n—-8=27
2p—3=0 or 2p+3=0 n—2n-35=0
2p=3 2p=-3 (n+5)(n-7)=0
pzé p:—é n+5=0 or n-7=0
2 2 n=-5 n="7
3.3 5,7
{2' 2} { }
19. x* =81
2 —
14. 32]] —162—0 X:i\/a
2(16n2 - 81) =0
=+9
2(4n—9)(4n+9)=o 9 _9}
4n-9=0 or 4n+9=0
20. v’ =121
4n=29 4dn=-9
9 5 w =+121
n=y n=-7 =+11
5 9 {11-11
{Z’_Z} 21. 557 —35=0
15. 3x’ =12x 5y° =35
3x° —12x=0 y' =17
3X(X—4)=O y:i\/;
3x=0 or x—4=0 {\/7,_\/;}
*=0 x= 22. 67 —30=0
{o 4} )
6v2 = 30
16. 7z* =25z >
v =5
2 _
z°—=25z=0 vzi\/g
Z(Z—25)=O {\/g,_\/g}
z=0 or z—-25=0
2= 25 23. 4’ +64=0
{0,25} a7 = —64
7. (m+4)(m-5)=-8 U =-16
m?+4m —5m —20=-8 u=t\J-16==%41
m‘—-m-12=0 {41'_41}
(m +3)(m—4)=0 24. 3p"+72=0
m+3=00or m—-4=0 8p” =—72
m=-3 m=4 p’=-9
{-3,4} p=+J-9=%3i

(3134

113



25. (k+2) =28
k+2=+28
k=-2+28
=—2+247
{—2i2ﬁ}

26. 3(z+11) ~10=110
3(z+11) =120
(z+11)" =40

z+11=+40

z=—11++/40
=11+ 210

{—111 2@}
27. 2(w —5) +5=23
2(w-5) =18

w—5=%9

W=5iJ§

w=5%3

w=54+3 or w=5-3

w =28
(s
28. (c-3) =49
c—3=1/49
c=3++/49

c=3+7

c=3+7 or c=3-7

c=10
{10,-4}

w=2

c=-4

Section 1.4

ﬁ
|
|
Il
I+
|
—
‘b|\1

~+
Il
I+

<

|
I+
N
5
-

Il
N NP N
I+

| =
'_l
-

I+
-

2]

w
o
VR
i
Wl
N—
N
[l
|
f1aN
© |

i
| =
I
I+
|
fIaN
g

w
I+
I @|
= S
~J @|\]

iNN
e

[

H+

Il
Wik wlrk wlkr
I+

w

L3,
3 3

2
1
3. ¥ +14x+n=x"+14x+ [5(14)}

= 3 +14x+(7)
=x" +14x+49
z(x+7r

n=49;(x+7)
2
32. y2+22y+n=y2+22y+E(22)}

= y* +22y+(11)
=y +22y+121
=(y+11)°

n=121;(y+11)

114
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2
33. p’—26p+n=p° - 26p+[%(—26)}

= p’ - 26p+(-13)
=p’ —26p+169

-(p-13)
n=16%(p-13)’
2
34. v —dutn=1u" - 4u+[i(—4)}
2

= — dut(-2)’

= —4du+4

2(1,1—2)2

n= 4;(u— 2)2

2
35. w —3w+n=w’—3w +{l(—3)}
2

2
=w’—3w +(—§j
2

9
=w’—3w +—

115

2
37. m2+5m +n=m

=m

2
38. k2+gk+1’1= k2

=K°

1 1
n=—;| k+-—
25( 5

o2 [1(2\T
+im+| =] =
o |29

2

2 (1
+m+| =
9 [9)

2
PN
57 | 205
2 1Y
+=k+| =
57 (5

39. v +22y—4=0
Vv +22y=4

v 422y + E(zz)}z =4+ E(zz)}z

V' 4+22y+121=4+121

(y+11) =125

y11=+125
y=-11+5/5
{—lli 5\5}



40. X +14x-3=10
X +14x=3

P +14x+E(14)}2 - 3+E(14)}

x +14x+49=3+49

(X+ 7)2 =52
x+7=452
x=—T7+ 2\/5
{_7i 2\/5}
41, Fottm

2 l 2 1 |
t —8t+ [E(_&g)} N _24J{E(_8)}
Z_8t+16=-24+16
(&9) =8

t_4:4_r\/—78
t=4+24/2
{4i2i\/5}

42 p2_24p:—l56

p—2tpe| (0] =[S0z |

p'~24p+144=-156+144

p:12i2i\/5
{12i2i\/§}
43. 42" +242=~-160
47 247 —160
+ =
4 4 :
Z+6z:—4o

7+ 62+ {%(6)}2 =40+ E(@}

£ 462+ 9=-40+9

2
(z+ 3) =-31
z+3=%v-31
e
{_3J_r 1\/3_1}

Section 1.4

44. 2m” +20m =—70
2m?  20m —70
+ =
2 2 2

2 ! 2 l |
m?+10m +[E(1o)} :-35{5(10)}
m?+10m +25=-35+25
(m+5) =10
m+5=1+/-10
n 52 /10
{—Si i\/ﬁ}

45, 2x(x-3)=4+x

25 —6x=4+ x

25 —Ix=4
2% Ix 4
272
et x=72

2ol 2(-2) - {3(-7)]

Xt—=——+——
2”16 16 16

w4 |8
4 16
4 4
7 7.2
X=—+— Or X=———
4 4 e
16 = 2
X=—= AT
4 : ’

116
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46. 5c( c— 2) =6+3c
5¢° —10c=6+3c

5¢° —13¢c=6

, 13 169 120 169
c Ct—=——r+t—o
5 100 100 100

13)° 289
c—— | =—
10) 100

47. —4y° -12y+5=0
‘4f_ﬂ2y+ji_ll
-4 -4 -4 -4
5
‘4+3y=—
Y +3y=-
1.7 5 [1,.T
“+3y+| =(3)| ==+|=(3
v 23] =24 L)
9 5 9
P43y+—=—+=
YT
2
227
Ay
3 7
Fo== -
75 2
IRERRR AN
2 242
3 414
yh—=t——
2 2
3 /14
=4
27 2

3 14

|
N |
+
|
-

117

48.

-2

-2

-2

-3

x+—=

X+ TIx=

49
X+ Ix+—="+

—2x°—14x+5=0
14x 5

0
2 -2
5
2
5
2
1

0

25 72 25

36 36 36
7
T 36

97



50. 4% +3x-8=0

B +§X+E[§ﬂ2 - 2+[§(§H2

3 9 128 9
XAt =t
47 64 64 64

3 7
x4+ 2=+ £
8 64
s o
x4+ 2=+ 3
3 137
x=——=x
38 8
_gi 137
g 8
51, X =7xd

X —Tx+4=0
ax’ +bx+c=0
a=1lb=-7,c=4
52. *=3x2)
x =3x-6
x'=3x+6=0
ax’ +bx+c=0
a=lb=-3,c=6
53. 5x+3x=0
5% +3x=0
ax’ +bx+c=0
a=>5b=3,c=0
54. 2x'-18=0
ax’ +bx+c=0
2= 2.b=0,c=—18

55. x" —3x-7=0
a=lb==3,c=-7

Section 1.4

2
3437

2

{3iﬁ}

2

56. x —5x-9=0
azlrb:_Slcz_g

2a

2
seda

2
{Si\/a}

2

57, Y =—ty=6

y2+4y+6:0
a=11b=4’C=6




Chapter 1 Equations and Inequalities

58. 77 =—8z-19

7z 4+8z+19=0
a=1,b=8,c=19

bt Vb’ - dac
B 2a
_—(8)=4(8) —2()(29)
) 2(1)
=—8i\/64—76
2
_ —8++4/-12
B 2
_-8+243
2
-4+ 43
{—4ii\/5}
59. {t-6)=-10
¥ —6t+10=0
a=1,b=-6,c=10
. —b+bP —dac

_ 6%+/36- 40
2
_ 64

2
_6%2i

2
=3+
{34

60. m (m +lO)=—34

m*+10m +34=0
a=1,b=10,c=34

119

61.

62.

e —bEtNb —4dac

2a

-(10)4(10) - 4(1)(34)

2(1)
 —10++/100-136
2
_ —10£+-36

2
_ -10+6i

—7c+3=-5¢

5 —7c+3=0
a=5b=-7,c=3

o —b++b* —dac

_ 74449-60
10
7411

10
711
10

)

10

—5d+2=—-6d

6d°—5d+2=0
a=6,b=-5,c=2



ae —bEAb —dac

2a

2(6)
_ 5%+/25-48

B 12

_ 5++4-23
1

5+ #/23

12

)

12
63. (6x+ 5)(x— 3) = —2x(7x+ 5) +x-12

6x° —18x+5x—15=—-14x" —10x+ x—12
6x" —13x—15=—-14x" —9x—12

20x° —4x—3=0
a=20,b=-4,c=-3

e —btNb’ —4dac

B 2a

(1)) - 4(20)(-3)

B 2(20)

 4%4/16+240

B 40

44256

40

4716

40

4416 4-16
= T =

40 40

_20_1 _-iz2_ 3
40 2 40 10

64.  (5c+7)(2c-3)=—2¢(c+15)-35

Section 1.4

10¢” —15¢c+14c—21=-2¢" —30c— 35
10" —c—21=-2¢" —30c—35

126" +29¢c+14=0
a=12,b=29,c=14

R e
2a
~(29)%(29) - 4(12)(14)
2(12)
_ —291+/841-672

24

—-291+/169
24
29413
24
—-29+13 -29-13
Cc= =

or c
24 24

65. 9x* +49=0
a=9,b=0,c=49

e —b++/b —dac

2a

~(0)=(0) -4 (9)(29)

66. 121x"+4=0
a=121,b=0,c=4

120



Chapter 1 Equations and Inequalities

Ix* —4=5x

7x* —5x—4=0
a="17,b=-5,c=-4

e —b+b’ —dac

2a
—(=5)£4/(-5) - 4(7)(-4)
2(7)
_ 5++/25+112

14
_ 5£+/137
14

5++/137
14

121

70.

e —b+/b — dac

2a

2(2)
_ 9+4/81+56

4
 9%+/137
4

9+ 137
4

04y° =2y—-25
10(04y”)=10(2y-2.5)
4y* =20y —25

4y —20y+25=0

a=4,b=-20,c=25

e —b+~Nb —dac

2a

~(~20)(-20) - 4(2)(25)

2(4)
_ 20%+/400- 400

8
_ 20440

8
20

8

N | o

5
B
0.09n° = 042n-049
100(0.09n") =100( 0 42n—049)

9n” = 42n— 49

9n’ —42n+49=0
a=9,b=-42,c=49



e —b+b —4dac

2a

~(~42)(-2) - 4(9)(49)

424417641764

18
12140

18
_42_

=Te

e

71. Linear
2y+4=0

72. Linear
3z—9=0
3z=9
z=3
3

73. Quadratic

7
3

2y° +4y=0

2yv* 4 0
Y (Y _Z

2 2

2

y2+2y=O
y(y+2)=0
y=0 or y+2=0

(o1

y=-2

122

74. Quadratic

32°=9z=0

37 9z 0

0

75. Linear

3

Section 1.4

or z—3=0

5X(X+ 6) =5x"+27x+3
5x” 4+ 30x=5x"+27x+3

3x=3

x=1

i

76. Linear

3x(x— 4) =3x" —11x+4
3x* —12x=3x"—11x+4

—x=4

x=-4

=4

77. Neither
78. Neither

79. (3x—4) =0

3x—4=0
3x=4
4

X=—
3

&)

80. (2x+1) =0

2x+1=0
2x=-1
1
X=——
2



Chapter 1 Equations and Inequalities

81. mi+4m =-2

4 dm +B(4)T =_2+B(4)T

m’+4dm+4=-2+4
2
(m +2) =2
m+2=42
m=—2i\/§
{—2i\/§}

82. n’ +8n=-3

2 2
2 1 I
; +8n{2(8)} _ 3{2(8)}
n +8n+16=-3+16
(n+4) =13
n+4:i\/E

n=—4+13

x —4x—-10x=6
x*—14x=6

1 ’ 1 ’
% —14x+{5(—14)} = 6{5(—14)}
X —14x+49=6+49
(x-7) =55
x—"7= i\/%
X= 7i\/%
(1445

84. m2+2m_9_m:§
7 14 2

2
jqmitem _sm) (3
7 14 2
2m? +4m —9m =21

2m?—5m —-21=0
a=2,b=-5,c=-21

L ~bt Vb’ — dac
2a
~(-9)2y(-9) - 4(2)(-21)
2(2)
_ 54+/25+168 _ 544193

4 4

5++/193
4

85. 2(x+ 4)+ x* = X(X+ 2)+8
2x+8+x =x +2x+8
0=0

i
86. 3(y—5)+y2 =y(y+ 3)—15
3y—15+y° = y* +3y—15
0=0

87. X —x==

6x —x—5=0
(X—l)(6X+ 5)= 0
x—1=0 or 6x+5=0

x=1 ox=-5
5
X=——
9
5
1,—=
9
88. 1. 11 1
12 24 2



89.

90.

91.

92.

93.

2x* —11x=-12
2x° —11x+12=0
(ZX— 3)(x— 4) =0

2x—3=0 or x-—

2x=3

X=

N w

G

X —5x= 5X(X—1)— 4" +1
X' —5x=5x"—5x—4x +1
X —5x=x"—5x+1

0=1

U

p —4p= élp(p—l)—Bp2 +2
p2—4p= élp2 —4p—3p2+2
p'—4p=p’—4p+2
0=2
{
(2y+7)(y+1)=2y"-11
2y° +2y+Ty+7=2y" —11
2y° +9y+7=2y" —11
9y =-18
y=-2
-2
(3z-8)(z+2)=32"+10
372 +6z—8z-16=3z"+10
32" —2z-16=32"+10

—2z=26
z=-13
{-13}
7d°+5=0
7d° =-5
d° = _E
5

4=0

x=4

124
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dzi,/ 5:i e
7 7
N
=+——1i=% 1
7 77
J35
== 1
7
{i\/%l
7
94. 11¥ +3=0
11¢ =-3
g
11
tzi‘/ izil,/i
11 11
J3 NERV:E
== =+ 1
N ERRNCE RN AT
NEED
== 1
11
i\/%i
11
95. x*—/5=0
5
X=ié/g
o2
96. v —/11=0
v =11
y i\/ﬁ

97.a. 3x*—4x+6=0
b* - dac=(-4) - 4(3)(6)
=16-72
=56

b.-56< 0; there are two nonreal
solutions.

98.a. 5x°—2x+4=0



Chapter 1 Equations and Inequalities

=4-80
=-76
b.-76< 0; there are two nonreal
solutions.
99.a. —2w’+8w =3

—2w’+8w —3=0

b’ - dac=(8) - 4(-2)(-3)

=64—24
=40
b. 40> 0; there are two real
solutions.
100. a. —6d° +9d=2
—6d’ +9d—-2=0
6d°—9d+2=0
b* - dac=(-9) - 4(6)(2)
=81-48
=33
b.33> 0; there are two real
solutions.
101. a. 3X(X— 4)=x—4
3%’ —12x=x—4
3x° —13x+4=0
b~ 4ac=(-13) - 4(3)(4)
=169-48

=121
b. 121> 0; there are two real
solutions.

2X(X— 2) =x+3
2x" —4x=x+3
2x° —5x—3=0
b* - dac=(-5) - 4(2)(-3)
=25+24
=49
b. 49> 0; there are two real
solutions.

102. a.

103. a.
-14m+01=-49m*
10(~14m +01)=10(-49m")
—14m +1=-49m”
49m? —14m +1=0
b* - dac=(-14) - 4(49)(1)
=196-196
=0
b. The discriminant is O; there is

one real solution.
104. a.

36n+04=-81n"
10(3.6n+04)=10(-81n’)
36n+4=-81n
81n" +36n+4=0
b* - 4ac=(36) - 4(81)(4)
=1296-1296
=0
b. The discriminant is 0; there is
one real solution.

105. A =77
A_zr
T T
A 2
—=r
T

106. A=rxrh

125



108.

/2 \2ct
d= << or d=——-
t t

109. & +b° =
a=c-b
a=+c -b
110. & +b' + =d"

2 2 2 2
c=d —-a-—-b

c=Nd' —-& -b°
111. L=cTRt
L TRt
Rt Rt
L
2 :IZ
Rt
f L 1 /L NIRE
I: B =—_ [— Or
Rt c\Rt cRt
112. I=cN’Fs

126

Section 1.4

_I_cN2125
CIZS_ CIZS
_I=N2
cr's
N = _I
N ers
1[1 JIes
=—,/— OrN =——
rycs Crs
113. kw’—ow=r
kw’—caw—r=0
a=k,b=-c,c=-r
_ —b*b’ —dac
a 2a
(o) a9
2(k)
W_cir\/cz+4kr
- 2k
114. dy’+my=p
dy’+my—p=0
a=d,pb=m,c=-p
_ —b*+b’ —4ac
a 2a
2
() —4(a)(-)
2(a)
—m i\/m2+4dp
y:
2k
1
115. s=v, t+—at
2

1 2
2|s)=2| v,t+—at
(9=2[wer ot |
2s=2v, t+at
at’ + 2v,t—2s=0

a=a,b=2v,c=-2s
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. —b+ b’ — dac

t=
2(a)
AL +./4v,” +8as
2a
LTt [v.? +2as
2a
e -V, iwlvf + 2as

a
116. S=2nth+xrh

ThY + 2rhr—S=0
a=mnh,b=2rh,c=-S

e —b++/b* —4dac

2a

~(2h)£y(28) - 4(7h)(-5)

r=

2(7h)
L. —2rht N4r’h +4rhs
2rh
e —2mh+ 2\ n°h + 7hS
2rh

_ —whiN7z’H +7hS

r=
h

117. Lf+RI+%=O

C[Ll‘z—i—RI—i—%J:C(O)

CLT +CRI+1=0
a=CL,b=CR,c=1

;o ~b% b’ —dac
2a
~(cr)#y(cr) - 4(cz)(1)
2(cr)
;- ~CR +C’R*—4CL
2CL
A=nr+rs

I=

118.

T +msr—A=0
a=n,b=rs,c=—-A

127

e —b+ /b — dac

2a

~(z9)2 (x5 ~4()(-a)

o 2(7)
—mstNT’S +4xA
r=

21
119. The right side of the equation is
not equal to zero.

120. Given ax’ + bx+ c= 0, where

a# 0, the discriminant is b* — 4ac
. The discriminant indicates the
number and type of solutions to
the equation.

121.

X —xy—2y° =0
(x—Zy)(x+y)=O
x=2y=0 or x+y=0
x=2y X=-y
122. 35" +2ab-b" =0
(3a-b)(a+b)=0
3a-b=0 or a+b=0
3a=b a=-b

a=

wlo

123. (x— 4)(x+ 2) =0
x4+ 2x—4x—8=0
X —2x-8=0



Problem Recognition

124. (x-7)(x+1)=0 132. [ x—(2+91) ][ x—(2-94) | =0
X+ x-7x-7=0 (x—2-91)(x—2+94)=0
= 6x—T=0 [(x-2)-9i][(x-2)+9i]=0

X —4x+4+81=0
=12-0 x*—4x+85=0
133. x +x,

125. (X_Ej(x_l):o (x-2) +(9) =0
)

12x* — 3x—8x+2=0 _—b+b’ —dac  —b—b'—dac
2a 2a
12x° —11x+2=0 _—b+M+(—b)—m
126. (x—fjix_ijzo = -
] _~2_ b
5(;{—3]-7(;{_3):35.0 2a a
( > \ 7) 134. x x,
5x—-3)( 7x-1)=0
35x%° — 5x—21x+3=0 =[_b+ Vb _4aCJ.[_b_ b - 43C}
2 2a 2a
35x°—26x+3=0 2 .
127. (=5} (x+/5) =0 () (Vo - e
(4 (5] =c G
, b2—(b2—4ac)
x —5=0 =
128. (x—&)(x+ 2):0 o e
() ~(v2) =0 4 a
x=2=0
129. (x—24)(x+21)=0
z 2 _ Problem Recognition Exercises:
(x) +(2) =0

Simplifying Expressions versus

130. (- 91‘)(ij ;ri;l:g Solving Equations
(x)2 +(9)2 =0 1. a. Expression
X +81=0 (2x—5)(3x+1)=6x"+2x—-15x—5
131. [ x—(1+24) ][ x-(1-29) | =0 =65 —13x—5
(x—1-24)(x-1+24)=0 b. Equation

[(x-1)-21][ (x—1)+24]=0
(x-1) +(2) =0

X —2x+1+4=0

X —2x+5=0

128
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(2x—5)(3X+1)=O
2x—5=0 or 3x+1=0

2x=5 3x=-1
5 1
X=— X=——
2 3
5 1
-3
2. a. Expression
5 1 2
x-3 x+7 x +4x-21
5 1 2
X— 3_X+7_(X 3)(x+7)
5 X+7 1 X 3 2
X— 3 X+7 x+7 x—3 (X—3)(X+7)
5(x+ 7)— (X—3)—2

(X— 3)(x+ 7)

_ 5x+35-x+3-2

(x— 3)(x+ 7)

_ dx+ 36
- (X— 3)(X+ 7)

b. Equation

5 1 2
x—3 X+7_X2+4X—2l

(+-3(x+7) | (x=3)(x+7)
(s

5(x+7)-1(x-3)=2
5x+ 35— x+3=2
4x+38=2

4dx=-36

x=-9

-9

129

3. a. Equation
(2x-3) =8
2x—3=18
2x-3=+242
2x=3%4/2
3++/2

2

X=

{31\/5}
2
b. Expression
(2x-3)" -8
=(2x) - 2(2x)(3)+(3) -8
=4x"-12x+9-8
=4x" -12x+1

4. a. Equation
{6+3[2 5(y-2)] +1}—7
{6+3[2 5y+1o]+1} 7
{6+3[ 5y+12]+1} 7
5-{6-15y+36+1} =7
5-{-15y+43}="7
5+15y—43=17
15y—38=7
15y =45
y=3
{3}
b. Expression
5—{6+3[2 5(y—2)]+1}
—{6+3[2-5y+10]+1}
{6+3[ 5y+12]+1}
—{6-15y+36+1}
= 5-{-15y+43}
=5+15y—43
=15y —38
5. a. Equation



x* —11x+28=0

0
=0 or x—4=0
7

x—="1
X= x=4
{7.4]
b. Equation
x —11x-28=0
a=1,b=-11,c=-28
o bt Vb —dac
2a

~(F1)+y(-20) - (1) (-29)

) 2(2)
C11#41214112 1144233
2

2
11++/233
2

6. a. Equation
3x(x+9)=20-x
3x° +27x=20—-x

3x° +28x—-20=0

(3x—2)(x+10)=0

3%—2=0

3x=

or x+10=0
x=-10

wlin N

X =

o

b. Equation
3(x+9)=20-x
3x+27=20—-x
dx=-=7

7. a. Equation

Problem Recognition

§+l2+xz 0
X

35
x(—+l2+x} = X(O)
X

35+12x+ x° =0

X +12x+35=0
(x+ 7)(X+ 5) =0
x+7=0

(-9

b. Expression

§+12+x=§+12-§+x-i<

X X X X
_ 35+12x+ x°

x=-17

8. a. Equation

3x+ 2(x— 2) =6
3x+2x—4=6
5x=10

x=2

{ }; The value 2 does not check.

b. Expression
X 2 2

Xx—2 3 x-2

+

e
.

2
1+5=

; forx#2

2
2
3

wlowln

Section 1.5 Applications of
Quadratic Equations
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1
1. A="hh
2

2. A=7xr

3. V=1Wh

4. 2+’ =7

5. a. Let x represents the width of the
rectangle (in yd). Then (2x+3) is

the length of the rectangle.
w=A

x(2x+3) =629
b. x(2x+3)=629
2x" +3x= 629
2% +3x—629=0

w242 =243 2))

x=17

2x+3=37 2x+3>x-34
The width is 17 yd and the length is
37 yd.
6. a. Let x represents the length of the
rectangle (in meter). Then

&x— 2j is the width of the

rectangle.
v =A

X(i X— 2j =252
4
1
b. X(Z X— 2) =252

lxz—2x:252
4
x* —8x—1008=0
(X— 36)(x+ 28) =0
x—36=0 or x+28=0
x= 36 xx—28

1

—x—-2=7 lX—2>z<—9
4 4

The width is 7 m and the length is
36 m.
7. a. Let x represents the base of the

triangle (in feet). Then (x—2)is
the height of the triangle.

1
—bh=A
2
1
EX(X—Z)Z 40
b. 1X(X— 2)= 40
2
lx2—x= 40
2
x*—2x—-80=0

(x—lo)(x+8):o
x—10=0 or x+4+8=0

x=10 x = -8
x—2=28 x—2>x-10
The base is 10 ft and the height

is 8 ft.
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8. a. Let x represents the base of the
triangle (in feet). Then (x+ 4)is
the height of the triangle.

1
—bh=A
2

%x(x-i— 4) =70

b. %X(X+ 4)=7O
lx2 +2x="10
2

X +4x—140=0

(x—lO)(x+14)=O
x-=10=0 or x+14=0

x=10 xx-14
x+4=14 x+4>x-10
The base is 10 yd and the height

is 14 yd.
9. a. Let x represents length of a
rectangular box (in inches). Then

}g{ is the height of the box.

Wh=V
x-8-2= 640
5
§x2=64o
5
8
b. —x* =640
5
x* =400
x=120

x=20 or xx-20

E =4 x> —4
The length is 20 in., the width is 8
in., and the height is 4 in.
10. a. Let x represents width of a
rectangular box (in feet). Then

(2x+1) is the length of the box.
Wh=V
4x(2x+1)=312
b. 4x(2x+1)=312

Section 1.5

8x*+ 4x=312

25 25
X+—=—or x+—=——
4 4

13

X=06 X=X ——

2

2x+1=13 2x+1x-12

The width is 6 ft, the length is 13
ft, and the height is 4 ft.
11. a. Let x represents length of the
shorter leg of a right triangle (in
feet). Then (x+2) is the length

of the longer leg and (2x-2) is
the hypotenuse of the triangle.
a+b=c
%+ (X+ 2)2 = (2X— 2)2
b. x+ (x+ 2)2 = (ZX— 2)2

2% +4x+4=4x" —8x+4

2%’ +12x=0
X —6x=0
X(X—6)= 0
Xx=6 or xx0
x+2=8 X+ 232

2x—=2=10 2x-2x-2
The legs are 6 ft and 8 ft, and
the hypotenuse is 10 ft.
12. a. Let x represents length of the
shorter leg of a right triangle (in
cm). Then (x+ 7) is the length

of the longer leg.
a+b=c

+(x+7) =(17)
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b. X +(x+7) =(17)
25" +14x+49= 289
2x° +14x—240=0
X +7x-120=0
(X—8)(X+15)= 0
x—8=0 or x+15=0
x=28 xx=-15
x+7=15 x+7x=-8
The legs are 8 cm and 15 cm, and
the hypotenuse is 17 cm.

13. Let x represents width of a
rectangular garden (in yd). Then,

(x+2) is the length and 40 yd” is
the area of the garden.
X(x—i- 2) =40
% +2x=40
X +2x+1=40+1
2
(x+1) =41
(X+1):i\/4_1
X=—1+\/E or X:—1—\/ﬁ

x=5403x54 x> —=T7403

x+2=T7403=74 x+23>x-5403
The width is approximately 5.4 yd
and the length is approximately 7.4
yd.

14. Let x represents length of a

rectangular piece of carpet (in yd).
Then, (x— 9) is the width and 200

yd? is the area of the piece of
carpet.

X

—_

x— 9): 200
? — 9x =200

j —200+@(9))2

I\JIH X,

-t
2

><
;/

9 881 9 881
X=—4+—— Or X=———"
2 2 2

xx-10341~103
x—9x-19341

x= 19341 193
x—9=10341~103

The length is approximately 19.3

yd
and the width is approximately
10.3

yd.
15. Let x represents the base of a
triangular truss (in feet). Then,

(x-8)
is the height of the truss and 86 ft>
is
the area of the truss.
1
—x|(x—8)=86
Li(x-9)
x* —8x=172
X" —8x+16=172+16
2
(x— 4) =188
(X—4)=i 188
x=4+4/188 or x=4-4/188
x=17.711=17.7 xx-9711

x—8=9711= 9.7 x—8x-17.711
The length is approximately 17.7
ft,
and the height is approximately
9.7 ft.
16. Let x represents the height of a
triangular piece of fabric (in
inches). Then, (x+ 6) is the base

and 600 in’ is the area of the
piece of fabric.

%x(x+ 6) =600
x +6x=1200

X +6x+9=1200+9
(x+3)"=1209
(x+3)=+41209



x=-3++1209 or x=-3-+1209
x=31.771=3138 x> =37.171

x+6=37.771~378 x+6>x-31.771

The height is approximately 31.8
in., and the base is approximately
37.8 in.

17. a. x(x+2)=120
b. x(x+2)=120
X +2x=120
X +2x-120=0
(x—10)(x+12)=0

x—10=0 or x+12=0
x=10 x=-12
x+2=12 x+2=-10

The integers are 10 and 12 or —10
and -12.

18. a. X(X+ 2): 35
b. x(x+ 2)= 35
X +2x=35
x +2x-35=0
(x— 5)(x+ 7)= 0

x—=5=0 or x+7=0
x=5 x=="7
x+2=7 x+2=-5
The integers are 5 and 7 or -5 and

—7.
19. a. x2+(x+l)2=ll3
b. X2+(x+l)2 =113
X+ x+2x+1=113
2x° +2x-112=0

2/ 2x_112_0
2 2 2 2

% +x—56=0
(x— 7)(X+ 8) =0

134
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x—7=0 or x+8=0
x="1 x=-8
x+1=8 x+1=-7

The integers are 7 and 8 or —7
and
—8.

20.a. x*+(x+1) =181
b. % +(x+1)2 181
X+ x*+2x+1=181
2x° +2x-180=0
2x°  2x 180 0

2 2 2 2
x*+x-90=0

(x— 9)(X+ 10) =0

x—9=0 or x+10=0
x=9 x=-10
x+1=10 x+1=-9

The integers are 9 and 10 or —9
and —10.
21. Let x represents the width of the
cargo space. The length is 12 ft
and the heightis x—1 ft.

V = h
504 =(12)(x)(x-1)
504=12(%" - x)
504=12x" —12x

12x° —12x-504=0

12(% - x-42)=0

(X— 7)(X+ 6) =0

x=7=0 or x+6=0
x="1 M
x=1=7-1
=6

The dimensions of the cargo space
are 6 ft by 7 ft by 12 ft.
22. Let x represents the width of the

cardboard sheet. Then (x+12) in.
is the length of the cardboard
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sheet. The width of the box is
(x-12) 1. The length of the box is
(x+12-12) = x in.The height of

the box is 6 in.
V =1vh

1728=(x)(x—12)(6)
1728 = 6( %" ~12x)
1728= 6x" —12x
6x" —72x—1728=0
6(x2 ~12x—288)=0
(x—24)(x+12)=0

x—24=0 or x+12=0
x=24 =12
x+12=24+12

=36
The dimensions of the cardboard
sheet are 24 in. by 36 in.
23. Let rrepresent the radius (in
yards) of the region watered.

A=xr
2000= 77
2000

=r

T
2000
T
The radius is approximately 25
yd.
24. et rrepresent the radius (in miles)
of the area in which the earthquake
could be felt.

r==

~ 125

A =7rr2
46,000=1r1
46,000
—_ = r

T
46,000

T
~+121
The earthquake could be felt up to
121mi from the epicentre.

r==%

135

25. Let x represent the height of the
triangle (in feet) and (x- 3)
represent the base of the triangle.

Iv +2(%bhj =A
(20)() 2| 3 (x-3)(x)| =48
20x+ x* —3x= 348

% +17x—348=0
(x+ 29)(x—12)= 0

x+29=0 or x-12=0
x=<79 x=12
x—3=12-3
=9

The base is 9 ft and the height is
12 ft.
26. Let x represent the height of the
triangle and 3x represent the base
of the triangle.

v +3bh=A
2
1
(3x)(x+ 2)+E(3X)(X)= 336
3x° + 6X+§X2 =336
6x° +12x+3x" =672

9x° +12x—672=0
(9x+ 84)(X— 8): 0

9x+84=0 or x—8=0
Ox=-84 x=28
(i
X=<K—
3x=3(8) =24

x+2=8+2=10
The length is 24 ft and the
height is 10 ft.
27. Let x represent the distance (in
feet) from home plate to second
base.



a+b=c
(20)" +(90)" =(x)’

8100+ 8100 = x°

16,200 = x°

x=+1/16,200
— 9042
~+1273

The distance is 90x/5 ftor
approximately 127.3 ft.

28. a. a+b’=c

(6) +(6) =<
36+36=C
72=C
c=i\/7—2
=+6y/2 in.

b. a+b=c

(6\5)Z+(6)2=
72+36=d’
108=d"
d=++/108

= +6v3 1.

29. a. Let x represent the length (in
feet) of the middle leg.

a+b=c
(X)2 +(X— 2)2 :(x—i- 2)2
X+ x —4x+4=x+4x+4
2% —A4x+4=x"+4x+4
X —8x=0
X(X— 8)= 0
x—8=0
x=38
x—2=8-2=6
x+2=8+2=10
The lengths of the sides of the

lower triangle are 6 ft, 8 ft, and
10 ft.

x=0 or
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b.a=2a_+4,

1 1
= EbThT +EthB

—

b, h, +th5)

=5110)(9)+(E)(e)]
=5

40+ 48)

H4M|HM|H

=—(88) =44
2
The total area is 44 ft°.

30. a. Let x represent the length (in
feet) of the shorter leg.

a+b=¢
(X)2 +(x+ 7)2 = (2x+ 1)2

X+ x +14x+49=4x" + 4x+1

2x° +14x+49=4x" + 4x+1
—2x*+10x+48=0

—2x° 10x 48 0
+—t—=—
-2 2 -2 =2
x*—5x—24=0

(x+3)(x—8)=0

x+3=0

=3

The lengths of the sides of the
triangle on the left are 8 ft, 15 ft,
and 17 ft.

b. Let x represent the length (in
feet) of the unlabeled side.

a+b =c
(%) +(9) =(29)
X +81=225
x* =144
X= i\/ﬂ
==x12
The lengths of the sides of the

triangle on the right are 9 ft, 12
ft, and 15 ft.

or x—-8=0

x=28
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31. a. Let x represent the width (in
inches) of the cell phone. Then
1.5x is the length of the phone.

a+b=c

(x)2+(15x2)=(35)2
X +225x =12 25
325x° =1225

= 1225

325
I 1225
325
~+1.94
15x~15(1.94)
~ 291
The length is approximately
2.91in. and the width is
approximately 1.94 in.
b. 2.91(326) ~ 949

1.94(326) ~ 632

Using the rounded values from
part (a), the screen is
approximately 949 pixels by
632 pixels.
32. Let x represent the width (in
inches) of the display. Then 1.6x is
the length of the display.

a+b'=¢c

() +(16%)=(15)

x*+256x" =225

356x” =225
, 225
X =—
356
et 225
356
~+7.95
1.6xz1.6(7.95)
~12.72

The length is approximately 12.72
in., and the width is approximately
7.95in.
33. Let n represent the number of
players.

(n—8)(n+ 7)2 0
n—-8=0 or n+7=0

n=8 =

There were 8 players.

34. Sz%n(n-ﬁ-l)

1
171:5n(n+1)
342=n"+n
n"+n-342=0
(n—l8)(n+l9) =0
n=18=0 or n+19=0

n=18 =<9

The value of nis 18.
35. Let t represent the time(s) at which
the
population was 600,000.

P=-1718¢ +82,000t+10,000
600,000 = —1718¢ +82,000t+10,000

0=-1718¢ +82,000t— 590,000

0=1718¢ —82,000t+ 590,000

o bt VB - 4ac

B 2a

~(-82,000) £ [(_;iiéologo))(2590,000)}

2(1718)

_82,000%++/2,669,520,000

3436

~ 9 or39
There were 600,000 organisms
approximately 9 hr and 39 hr after
the culture was started.



36. Let x represent the speed of the
vehicle in mph.

m =-004x"+3.6x— 49
30=-004x"+3.6x—49
0=004x" —36x+79
m —b++/b’ - dac
2a
—(—3.6)i\/(—3.6)2 —4(0.04)(79)
2(0.04)
3614032

0.08
x= 38 orx= 52

The gas mileage will be 30
mpg for speeds of 38 mph and
52 mph.

37.a. d=005v" +22v
d=005(50)" +22(50)
=0.05(2500)+110
=125+110
=235 ft
b. d=005/+22v
330=005v"+22v
d= 005V +22v-330
e —bEB —4ac
2a
—(2.2)i\/(2.2)2—4(0.05)(—330)
2(0.05)
2247084

01

~ 62 or =G

The car can travel at 62 mph
and stop in time.

138

Section 1.5

38.a. c=219x%"—26.7x+1.64

=219(022) -267(022)+1 64
=219(00484)-5874+1.64
=105996— 5874 +1 64

~ 64 ngmL

b. c=219x"-26.7x+164
3=219x"-26.0x+1.64
0=219x*-26.7x-136

e —b+ b’ — dac

2a

—(-267)% \/(—26 7) - 4(219)(-1 36)

2(219)

_ 26.7++/1904 25

438

~ 016 or}@".@
=162
1
39. a. s=—E gt +v,t+ s

1
s= —5(32) # +(16) £+0
s=-16t +16t

4=-16t +16t
16 —16t+4=0
4(41:2 —4t+1)= 0
4(2t-1) =0
2t-1=0
2t=1
1

t==
2

It would take Michael Jordan 0.5
sec to reach his maximum
height of 4 ft.

40. a. s= —% gt +v,t+ s,
s= —%(32) £+(8V5) e+ 0
= —16£ + 85t
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b. 5=_16¢ + 85t
16¢ — 856+ 5= 0

(4t—\/g)2 =0

4t—+/5=0
at=+5
e

4
~1056

It would take 0.56 sec to reach

height of 5 ft.

1
41. a. S:—EgtszVotJf s
1 )
—=(32) ¢ +(75)t+ 4
H(32)¢ +(79)
=—16t + 75t+ 4
b. 80=-16t+75t+4
0=16t —75t+ 76

e —b+b’ —dac

S=

2a
) —(—75)i\/(—75)2 ~4(16)(76)
= 2(16)
754761
f=——Y =
32
~150r32

The ball will be at an 80-ft height
1.5 sec and 3.2 sec after being
kicked.

1
42. a. s=—5 gt +v,t+ s,
1
s=——(98)¢ +(18)t+1
~(98)£+(9)
=—49¢¥ +18t+1
b. 16=—49¢¥ +18t+10

=—49¢ +18t—15
0=49¢¥ —18t+15

139

_—bt Vb —dac

t
2a
. —(—l8)i\/(—18)2 ~4(4.9)(15)
2(4.9)
__18+/30
98
~l3or24

George will catch the bread 1.3 sec
after release.
L L+w

43. a.

9
1=9-162
~ld46 ft
44, Since the length of the sides of the
square is 18 in., the length of the
sides of the right triangles shown

162 1
b. —
1

18— x

in the figure is ( j Use the

Pythagorean theorem,



a+b=c
2 2
18—x 18—x 5
+ =x
2 2
2
5 18—x _ 2
2
(18- x)’
2 2
(18—x) =2x°

324—36x+ x* =2x°
x*+36x—324=0

e —bt+b —dac

—(36)i\/(36)(2 ; 4(1)(-324)

2
=X

_ —36£+/2592
2
~ 746 orM
The sides are approximately 7.46
in.
_ 80-2x
ey
80—-2(25) 30
y=—g =57
or
80-2(15) 50
Y|y

Each pen can be 25 yd by 10 yd, or
it can be 15 yd by 5_30 vd.

46. Let t represent the time when the
ships are 100 nautical miles apart.
Then the distance travelled by the

first ship is (lot) and the distance

travelled by the second ship is
15(t-2).

140
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45.a. 4x+6y=160
6y=160—4x

160—-4x 80—-2x
= Ory:

050 = x 80—2x
3

750 = 80x— 2x°
375=40x— x°
X —40x+375=0
(x—-25)(x-15)=0

x—25=0 or x-15=0
x=25 x=15
a+b=c

(209 +[15(t=2)] = (100)
100¢ +(15¢t-30)" =10,000
100¢ + 225 — 900+ 900 = 10,000
325¢ — 900t— 9100 =0
13t —36t-364=0

. —~b*A/b° - 4dac
2a
—(—36)i\/(—36)2 —4(13)(~364)
2(13)
_ 36%4/20,224

26

~ 685 or}’i@

6 .85 hours= 6 hours+ ﬁ m in 60 m in
100 1hr

~ 6 hours +51lmn
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The ships will be 100 nautical miles

Section 1.6 More Equations and
Applications

1. absolute; {k, — k|
2. u=w or u=-w
1
3. quadratic; m
4. 4x° +1
5. —3X(2x—l)(x+ 6)2 =0
1
—6x| x—= |(x+6)(x+6)=0
X(X 2](X (x4 6)
X X—i (X+6)(X+6)=O
2
1
x:Oorx—E:O or x+6=0 orx+6=0
1
x=0 X=— X=—0
2
2
6. 5y(3—y)(4y+l)2=0
)% 1
60y|1-L || y+=| y+=1|=0
A2t [+
v 1
1-Z || y+= | y+=|=0
o )
_ Y _ _ _
y=0 or 1—3—Oory+——00ry+——0
i L, 1
Yy Yy Yy 4

141
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7. 4w’ -7)(w’+4)=0

w? —T7=0o0orw’+4=0

w?="17 w?=—4
w=i\/; Wzi\/z
w=421
{i 7,J_r21}
8. —2(t2+l)(t2—5)=0

£4+1=0 or £—-5=0
¥=-1 or t=5

o
Il

"0
&

ﬁ
ol
H K

{J_r

9. 75y° +100y° =3y —4=0
75y° =3y +100y° —4 =0
3y(25y2—1)+ 4(25y2—1)=0
(25y2—1)(3y+ 4)=0
(5y+1)(5y—1)(3y+4)=0
5y+1=0 or S5y—1=0 or3y+4=0

R
5 3

10. 98t —49¢ —8t+4=0
49¢ (2t-1)-4(2t-1) =0
(491,2—4)(2t—l)20
(7t+2)(7t-2)(2t-1)=0
Tt+2=0 or 7t—-2=0 or 2t-1=0
2 2

1
7 7 2

21
7T 2

Section 1.6

11. X3+7X2=4(X+7)
X+ 7% —4x—28=0
X —4x+7x —28=0
X(X2 - 4)+ 7(x2 —4)2 0
(X+ 7)(x2 - 4) =0
(x+ 7)(x+ 2)(x— 2) =0

x+7=0 orx+2=0 orx—-2=0
x=-7 Xx==2 xX=2
{-7-2,2}

12. 2m’+3m* = 9(2m +3)
2m°+3m*-18m —27=0
2m°—18m +3m°-27=0

2m (m? - 9)+3(m”~9)=0
(2m +3)(m*-9)=0
(2m +3)(m+3)(m=3)=0

2m+3=0 orm+3=0 orm-3=0

3
m=-— m=-3 m=3
2
3
{__’_3,3}
2
13. 2x'=32=0
2(x4—16)= 0

2(X2—4) X2+4)= 0
2(x-2)(x+2)(¥ +4)=0

x—2=0 orx+2=0 orx*+4=0

x=72 x=-2 x*=—4
xzi\/z
x=%21
{iZi,irZ}
14. 5m*—5=0
5(m*-1)=0

5(m*-1)(m”+1)=0
)
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m—-1=0 orm+1=0 orm’+1=0
m=1 m=-1 m°=-1

J-1

t
ti

m
m
{J_ri,J_r 1}
15. 2x' =-128x
2x" +128x=0
2x(x’+64) =0
2x(x+ 4)(x2 —4x+ 16) =0

2x=0 or x+4=0 or xX’ —4x+16=0

x=0 or x=-4 or

o 2(1)

ax+-as
2

4443
2

=2+24/3

{o,—4,2i21\/§}
16. 10x° = —1250x%"

10x° +1250x° =0
10x2(x3+125 =0
10x° (X+ 5)(2{2 —5x+25)=0

10x =0 orx+5=0o0orx —5x+25=0
x=0orx=-5o0r

~(-5)%(-5)" - 4(1)(25)

X:
2(1)
_5:4-75_ 5k 54/3
2 2
{o,— 5I5i21\@}

143

17.

3n2<n2 +3) =20-2n°

3n' +9n" =20-2n°
3n' +11n° -20=0
(3n2 — 4)(n2 + 5)= 0

3" —4=0 or " +5=0
3" =4 n=-5
4
nz—g n=1+4-5
3 3
18 2( 2  5)_ 2
. 2y (y 2)—l8+y

(X— 2)(X2 +2x+ 4)—(x—2

2yt -4y =18+ y°
2y*—5y°—18=0
(2y2—9)(y2+2)=0
2y =9=0 or
2y° =9

(X— 2)(X2 +2x+ 4) =(X— 2)

)=0
(X— 2)(X2 +2x+ 4—1) =0
(x— 2)(X2 +2x+ 3) =0



x=2=0 Or x*+2x+3=0 {2711'2}
x=2 X 4+2x+1=-3+1
(X+1)2 ==-2
x+1=+4/2
x=—1% #/2
20. X —64=x—14

(X—4)(X2+4X+l6)=(x—4)
(X—4)(X2+4X+16)—(X—4) 0
(x—4)(¥" +4x+16-1)=0
(x—4)(¥*+4x+15)=0
x—4=0 or
x=4
%" +4x+15=0
X +4x+4=-15+4
(x+2)"=-11
x+2=+#11
x=-2+ 111
{4,—2iix/ﬁ}

21, 3x 5 :2X2—14x
x+2 x—-4 x—2x-8
3x 5 _ 2x° —14x
x+2 x—-4 (X+2)(X—4)

(x+2><x—4>[i‘i}(“2)(x‘4){<ii>ﬁ}

x+2 x-14
3x(x—4)=5(x+2)=2x" —14x
3x° —12x—5x—-10=2x" —14x
x*—3x-10=0
(x+ 2)(x— 5)= 0

M or x=5

{5}; The value —2 does not check.
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4 1 =
22. c__ L _ 230 3
c—5 c+1 < —4c-5
4¢c 1 3¢ +3

c—5_ c+1: (c—5)(c+1)

<c—5><c+1>(£-ij=<c_5)(c+1)[(3£}

c—5 c+1 c— 5)(c+l)
4c(c+1)—1(c—5)=3c2+3
4 +4c—c+5=3c+3
¢ +3c+2=0
(c+l)(c+2)= 0
>< or c=-2
{-2}; The value -1 does not check.

m 2

23. +1:
2m +1 m-—3

(2n+1xm__3(2”7 +4j:(2n+1xnp_3(_2_c

m+1 m-3
m(m —3)+1(2m +1)(m - 3) = 2(2m +1)
m°=3m+2m°—6m+m—3=4m +2
3m*-12m -5=0

~(~12)£4(-12) - 4(3)(-3)
203
_12++/204

6
1242451
6
_ 6451

3

57

m =

3

n—3 2n—1

n 3
(n_3x2n_g(;i§+zj:(n_3x2n_g(Zn_lj
n(2n-1)+2(n-3)(2n-1)=3(n-3)
o — n+ 2(2n2 —7n+ 3) =3n-9
2n’ —n+4n° —14n+6=3n-9
6n°—18n+15=0
2n’ —6n+5=0
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=
2(2)
_6x+-4
4
_6%21
4
3+
2
3+ 1
2
25. 2-2-2 27. 2183 +2=—
y v m-°—3m m —
18 6
2 3122 +2=
=37 n(m-3) m-3
2 _ 1
2y" =3y =5 m(m—3) —8 +2 zm(m—B)(—6 j
2y*—3y—5=0 m(m—3) m-3
- 18+2m(m—3)=6m
(2y-5)(y+1)=0 (2 )
2y—5=0 or y+1=0 18+ 2m°—6m = 6m
2y=5 y=- 2m®-12m +18=0
5 m®-6m+9=0
y==
2 (m-3) =0
{E;_ } m—3=0
2 25
26 742023
- _:—2
L7 { }: The value 3 does not check.
|+ — =2 | —
z z
72°+20z=3

72 +20z-3=0
(7z-1)(z+3)=0

7z—1=0 or z+3=0
Tz=1 z=-3
1
z=—
7

146



Chapter 1 Equations and Inequalities

08 48 o 12
) m’—4m  m—4 { }; The value 3 does not check.

4—8+3:i

m(m—4) m-—4

oyt

48+ 3m (m—4)=12m

48+ 3m° —12m =12m

3m® —24m+48=0
m’—8m+16=0

(m — 4)2 =0
m—4=0
29. Let x represent the speed of the boat in still water.
Distance (km) | Rate (kmph) | Time (hr)
With current 72 x+2 12
x+2
. 72
Against current 72 x—72 —
X—2
J2 2
x—2 x+2
72 72
=2)(x+2)] —————|=(x-2)(x+2)(9
(x-2) (52 252 |- (s 2)(+2)(9)

72(x+2) = 72(x-2) = 9(x2 - 4)
72x+144— 72x+144 = 9x° — 36
288=9x° — 36
324 = 9x°
36=x"

Xzi\/%z [ or><

Jesse travels 6 km/hr in still water.
30. Let x represent the speed of the plane in still air.

Distance (mi) | Rate (mph) | Time (hr)
With wind 800 x+ 40 800
x+ 40
Against wind 800 %= 40 800
x—40
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800 800

— =05
x—40 x+140

x—40 x+140

(- a0) (x+ 40)( 300 800 jz(x_ 0) 3+ 40) 0 5)
800( x+40)—800( x— 40) =0 .5(x2 —1600)
800x+ 32,000— 800x+ 32,000 = 0 55* — 800
64,000=05x"—800
64,800 =0 5%

129,600 = x*

x=+4/129,600 = 360 or =360,

The plane travels 360 mph in still air.

Section 1.6

31. Let x represent the speed at which Jean runs. Then (x+ 8) is the speed at which

she rides.
Distance | Rate | Time
(mi) (mph) | (hr)
Running 6 X s
X
Riding 24 x+8 | 22
x+8
542 o0
X x+8
24,96 _,
X x+8
24 96
+8)| —+—— |=x(x+8)(9
et ) 22425 )= afr9))

24(x+8)+ 96x= 9(x2 ¥ 8X)
24x+192+ 96x= 9x° + 72x
120x+192 = 9x° + 72x

0=9x"—48x—192
0=3x"—16x—64
0=(3x+8)(x—8)
3x+8=0 or x—-8=0
3x=-8 x=28

>4
x+8=8+8=16

Jean runs 8 mph and rides 16 mph.
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32. Let x represent the speed at which Barbara drives in clear weather. Then
(x—20) is the speed at which she drives during the thunderstorm.

Distance | Rate | Time
(mi) (mph) | (hr)
Clear 50 X 50
weather x
Thunder- 15 %= 20 15
storm x—20
ﬂ+ 15 =15
x x—-20
100 30
——+ =3
X x—20
100 30
-20)| —+ = x(x-20)(3
al-20) 2042 (- 20)(9)

100( x—20)+30x= 3(x2 - 20x)
100x— 2000+ 30x= 3x" — 60x
130x—2000 = 3x° — 60x

0=3x"—190x+ 2000

0=(3x—40)(x-
3x—40=0 or x-50=0
3x=140 x=50
40
x=—=l3i
3 3

1
x—20=13—-20=-8=
3

x—20=50-20=30

50)

Barbara drives 30 mph in the thunderstorm and 50 mph in nice weather.

33.a. =6

p=6

{6~}
|

or p=-6

b 0
0

{0}

C. |p| =-6
{ }; Since an absolute value
cannot be negative, there is no

solution.
34. a. |w| =2
w=2 O0Or w=-2

(.-2)

b. |W|=O
w =0
{0}

C W|=—2

-|
{

cannot be negative, there is no

}; Since an absolute value

solution.

35. a. |X—3|= 4
x—3=4 or x—3=-4
x="1 x==1

71

149



X—

b. |x—3| 0
3=0
x=3

{3}
C.|x-3=-7
{ }; Since an absolute value

cannot be negative, there is no

solution.
36.a. |m+]=5
m+1=5 or m+1=-5

m=4 m=-6

{46}
b. |m +1| =0
m+1=0
m=-1
-1
C. |m +l|= -1
{ }; Since an absolute value

cannot be negative, there is no
solution.
37. 23x—4+7=9
23x—4|=9-7=2
|3x-4|=1

3x—4=1 or 3x—4=-1

X= x=1

5

38. 4[2t+7|+2=22
4|2t+ 7= 20

|2t+7 =5
2t+7=5

t=—1
(1-9)

w o

or 2t+7=-5
t=-06

Section 1.6

39. —3=—|c-7+1
—4==|c-7]
4=|c-1]
c—=7=4 or c—7=-4
c=11 c=3
{11,3}
40. -4=-|z+§-3
—1=—|z+8|
1=|z+8|
z+8=1 or z+8=-1

z=-7 z=-9

(-1-9)
4. 2=8+[11y+4

—6=[11y+4|

{ }; Since an absolute value

cannot be negative, there is no
solution.
42. 6=7+|9z-3
-1=|9z-3
{ }; Since an absolute value
cannot be negative, there is no

solution.
43, |-ty |-1_2
2 3 2
1 1 1 5
b——w|==+==—
2 2 3 6
4—iw—— or 4——w=—E
6
1 19 1 29
——W =—— ——w =——
6 2 6
19 29
w=— w=—
3
19 29
3'3
1 7 1
4. 2-—p-—==
3p‘ 6 2
2_E 214_1:2
3 2 6 6
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5 1 5 1
2—§p=§ or 2—§p=—§ 50. |3z|=§z
1 1 1 11
——p=—§ —5p=—€ 32222 or BZz—iz
=1 =11
P P §Z=O £z=0
{111} 3 ; 3 .
z= z=
45, |3y+5|=|y+l| {O}
3y+5=y+1 or 3y+5=—(y+l) 51 | +4| | 7|
2y=-4 dy=-6 CIETEEET
Y Y 3 x+4=x—-7 or X+4=—(X—7)
y=-2 y=-=

_2,_2 ng
2

2
46. [2a-3=|a+7] {3}

2
2a—3=a+2 or 2a—3=—(a+2)

. 52. |k—3=|k+3
a=> a=7 -3#3 or k—-3=—(k+3)

. 2k=0
5,5 k=0

47. |4—X|=|2X+1| {O}

4—x=2x+1 or 4—x=—(2x+1) 53. |2p—]1=|1—2p|
—3x=-3 x=— 2p—-1=1-2p or 2p—l=—(1—2p)
x=1 4p=2 —1=-1
(53}
48. [3-2xf=|x+9 2
3-2x=x+5 or 3-2x=—(x+5) The solution setis | .
—x=2 —x=-8 54. |ad—3=[3-4d
x=-2 x=8 4d-3=3-4d or 4d-3=—(3-4d)
, 8d=6 -3=-3
{_5'8} dzg
49. |Zu|=|av]
4 The solution setis j .
%w=4w or —w =—4w
15 17
-——w = —-——w =
4
w =0 w =0
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55. 2x—4=6

(\/ 2x— 4)2 = (6)2
2x—4=36
2x=140
x=20
{20}

56. 3x+1=11

(@)2 = (1)
3x+1=121
3x=120
x=140
{40}
57. 1=3++/2x+7

—2=A2x+7
4=2x+"7
—3=2x
3

X=——

2

Check: x=- 3
2

1=3++2x+7

- /2(_2}7
2

1=3+2

1=5 false

{

58. 6=9++/5-3x
—3=+/5-3x
9=5-3x
4=-3x
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6=9++5-3x

6=9+ [5-3 -2
3

6=9+3
6=12 false
{}
59. VIx+8=x+2
(\/ Tx+ 8)2 = (X—i— 2)2
Tx+8=x"+4x+4
0=x"—3x—4
O:(X—i-l)(x— 4)

x=—-1 or x=4
Check: x=-1

\/74-8=x+2
J7(-1)+8=1
Ji=1

1=1v tme
Check: x=4

VTx+8=x+2

J7(4)+8=4+2
J36=6
6=6"v tme
(1)
60. VOx+19=x+3
(Vorr19) =(x+3)
I9x+19=x"+6x+9
0=x"—3x-10
0=(x+2)(x-5)

x=—-2 or x=5
Check: x=-2

VIx+19=x+3
9(-2)+19=-2+3

Vi=1

1=1v twe
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Check: x=5
VIO9x+19=x+3
9(Q+19=5+3

Jea=38

8=8"v tme
(-2

61. Vm +18+2=m
\/M:m—Z
(\/M)zz(m—Z)2
m+18=m®—4m + 4

0=m’-5m—14
0=(m+2)(m-7)

m=-2 or m=7
Check:m =-2

AVm+18+2=m

J(2)+18+2=(-2)
J16+2=-2
442=-2
6=—2 fale
Check:m =7

erZ:m
(7)+18+2=(7)
J25+2=17
5+2=7
7=7v twe

{7}; The value —2does not check.

62. \2n+29+3=n
m:n—Z%
(m)zz(n_g)z
2n+29=n"—6n+9
0=n"—8n-20
0=(n+2)(n-10)

n=-2 or n=10
Check: n=-2

\N2n+29+3=n

J2(-2)+29+3=-2
J25+43=-2
543=-2
8=-2 false
Check: n=10

\V2n+294+3=n
2(10)+29+3=10
Ja9+3=10
74+ 3=10
10=10 v tme
{10}; The value —2does not
check.
63. —4V2x-5+6=10
—43/2x—5=4
Jox-5=-1
(35§j§f:(—g3
2x—5=-1
2x=14

x=2

2
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64. —3V4x-1+2=8

~Rfax-1=6
Jax—1=-2
({’/E)B =(-2)
Ix—1=-32
4x=-31
3

X =
4

-
4
65. {5y—3-2y+1=0
Y5y-3==32y+1
(o) =(form)
S5y—-3=2y+1
Jy=4

=3

4
Check: y=—
Check: y B

Ysy-3-42y+1=0

P-4

4@_2_</§+§:O

3 3 3 3
42-42:0
3 V3
0=0VY tme

4
6
66. y+7-{ay+5=0
Jy+7=4y+5
(s/y+ 7)6 =(€/4y+ 5)6
v+ 7=4y+5
2=3y
2

_:y
3

Section 1.6

() (el
8—p=1+2JE:g+p+5
—2\p+5=2p-2
J;:gz—p+l
(Vors) =(-p+1)
p+5=p —2p+1
0=p’'—3p—4

O=(p+ﬂ(p—4)
p=-1 or p=4

—1=1falke
{—1}; The value 4 does not
check.
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68. Va+4-6+2d=-1 (3_ (—y+3)2=( (—2—y)2
\/d+zi: 6+2d-1 2 NI e TP
(Va+ 4] =(Ve+2d-1) ol T3e10-2y

d+4=6+2d—2/6+2d+1 N
oJ6+2d=d+3 ] 2
(3\/y+ 3) —(5+)

2 2
(264 2d) =(a+3) oy 4 27— 35410y +
4(6+2d)=d’ +6d+9

24+8d=d +6d+9
0=d —2d-15

0=y’ +y-2
0=(r+2)(y-1)

y=-2 or y=1

0=(d+3)(d-5)

d=-3 Js Check: y=-2
=-3 or d=
Check: d=-3 3—{y+3=42-y
Jd+4-J6+2d=-1 3-(-2)+3=/2-(-2)
\/(—3)+4—\/6+2(—3)=—1 3—3\_/1;f
\/1_\/72_1 2=2Vv tme
1=-1false Check: y=1
Check: d=5 =
Jd+4-+6+2d=-1 3-\y+3=42-y
JO)+a-Jer2(s)=—1 3-J)+3=2-(1)
Jo-16=-1 3-Ja=1
3-4=-1 3-2=1
—1=-1v tme 1=1v tme
{5}; The value -3 does not (-2,
check. 70.  Jk-2=+2k+3-2
09 yes=yzy (VE-2) =(v2k+3-2)

k—2=2k+3-4J2k+3+4

42k+3=k+9
2 2
(4 2k+3) —(k+9)
16(2k+3)=k* +18k+81
32k+48=k*+18k+81
0=k’-14k+33
0=(k-3)(k-11)
k=3 or k=11
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Check: k= 2
= 72 3(x—6): = 48
Jk—2=+2Kk+3-2 (x-6) =
2
J3)-2=42(3)+3-2 J(x-6) =48
\/i:\/g_2 3(){—6)2216
1=3-2 ’
1Y e [,3/(x— 6)2} =(16)
Check: k=11 (x- 6)2 = 4096
Vk—-2=N2k+3-2 x—6=+/4096
\/(11)—2=\/2(11)+3—2 x—6=+64
Jo=425-2 x=6+64 or x=6-64
3=5-2 x=10 x=-58
323 e Check: x=-58
{3,11} J(x—6) =48
7. 2(x+ 5)§= 3(-58-¢) =48
' 394096 = 48
2{(x+5) = 48 =48 v tme
J(x+ 5)2 _ Check: x="70
{3(x+5 _ J(x-6) =48
J(70-6) =48
X+ 5)2 — 729 (
334096 = 48
X+ 5=%4729 48 =48 v tme
x+5=+427 (-58,70)
x=-5+27 or x=-5-27 :
x=22 x=-32 73, (3x+1)?+2=66
Check: x=22 .

el (3x+1) +2=166
2y(x+5) =18 )3

23729 =18 { 3X+1)3}
_18: 18 v twe (3x+1)" = 4096
Check: x=-32 3x+1=J4096
2i(x+5) =18 3x+1=16
23(-32+5)" =18 Ko
2725 2 15 Check: x=5
18=18 v tme
{~32,22}
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(3x+1) +2=166

3
@5+1)-+2=66
64+2=66
66=66 v tme

2x—1=4/15625
2x—1=25

x=13
Check: x=13

125-3=122
122=122 ¥ twe

4 1
77.  2p ==
P 8
4/5_i
P 16 ,
54
45 5/4_+ i
(p ) 116
5
p:+ i/z
V16
5
1 1
2) 32
L1
32
78. sf°-1
5
A
25
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81. Letu=2x+5.
(2x+5) - 7(2x+5)-30=0

7 —Tu-30=0

(u+ 3)(u—1o)=o

u=-3 or u=10
2x+5=-3 2x+5=10
x=-4 5
X=—

2

1)
2
82. Letu=3x-17.
(3x-7) —6(3x-7)-16=0

U —6u—16=0
(u+2)(u-8)=0

u=-2 or u=3=8
3x—T7=-2 3x—7=8
5 x=5

83. Letu=x"+2x.
(X2 + 2X)2 —18(2{2 + 2X) =-45
u’ —18u+45=0
(u-15)(u-3)=0

Section 1.6

u=15 or u=3
x*+2x=15 or x*+2x=3
x*+2x-15=0 or X +2x—3=0

(x-3)(x+5)=0 or (x+3)(x-1)=0

x=3,-5 or x=-3,1
{-5-313}
84. Letu=x"+3x.
(¢ +3x) -14(x +3x) =40
0 —14u+40=0
(u—lO)(u— 4) =0
u=10 or u=4
X +3x=10 or X +3x=4

X +3x—4=0
(x—2)(x+ 5=0 or (x+ 4)(x—1)= 0
x=-4,1

x*+3x-10=0 or

x=2,~5 or
{-5-4,1,2}
85. Letu=x"+2.
(x2+2)2+(x2+2)—42=o
U +u—42=0
(u+7)(u-6)=0
u=-7 or u==6

x*+2=-7 orx’+2=6

x=-9 or x =4
x=%x31or x=%2
{+31%2}

86. Letu=y"—3.

(v -3) -9(y*-3)-52=0

U —9u—52=0
(u+4)(u-13)=0
u=-4 or u=13
y'—=3=—4 or y'—3=13
y'=-1 or v’ =16
y=x1i or y==x4
{ii,iél}
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| =

e
A4

20"+ 4u+1=0

QJmlm Q

20’ —4u—1=0
44;\/(—4)2—4«2'(—1)
o 4
uzlig
u—l-i—ﬁ or u=l—§
u=1+£ or = —ﬁ
2 2
E=1+£ or Ezl—ﬁ
a 2 a 2
a= ! or a= !
Ve Ve
2
a= 2 or a= 2
246 2-6
a=-2++6 or a=—2—\/g
{—Zi\/g}
88. Letu=§.
X

4 4
X X
2 (2
X X

" —2u+1=0

U +2u—-1=0

2+ (2)2—4.1.(—1)
2

u=

u=—1++/2

u=-1++2 or u=—1—\/§

u=—1+\/5 or u:—l—\/z

2
_:—1+\/5 or —=-1-+/2
a a

2 2
or a=

—1442 ~1-+2
a:2+2\/§ or a:2—2\/5

{2242}

89. Letu=

a=

n+2
2 3

n+2=-1 or n+2=

n=-3 or n=-——

3 7
- =—4

(m-3 m-3

5)-5)
3 -7 +4=0

m-—3 m-3
3 —-Tu+4=0
(u—l)(Su—4)=O




4
u=1 or u=—
3
1 1 4
—=1 or =—
m-3 m-3 3
m-—3=1 orm—3=§
4
15
m= or m=—
4
15
=4
4
1
91. Letu=m——0.
m
10Y) 10
m—-="| -6 m-"—"|-27=0
U —-6u—27=0
(u-9)(u+3)=0
u=9
u=9
10
m-—=9
m
m?=9m -10=0
(m+1)(m -10)=0
m=-1,10
u=-3
1
m——O=—3
m

m?+3m—-10=0
(m —5)(m +2)= 0
m=5,-2
{~5~1,2,10}

o
92, Letu=x+—.
%

2
[X-FEJ —l2[x+éj+ 35=0
X X
0’ =12u+35=0
(u-5)(u-7)=0

u=>5
u=>5

6
x+—=5

X
%" —5x+6=0

(x— 2)(x— 3)= 0
x=2,3
u="17
x-i—E =7
X
X —Tx+6=0
(X—l)(x— 6) =0
x=1,6
{1,2,3,6}

93. Letu=2+%.

(2 =)
[243) 2432

U -u-2=0
(u+3)(u— 4)= 0
=—3 or u=4
2+—=-3 or 2+§=4

t t

3

—=-5 or E=2

t t
3 3
t=—— or t=—
5 2

5
94, Letu=—+3.
Yy

160
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5 ? 5 3d2/3—d]/3—4=0
24+3| +6/ 2+3|=-8 ]
)4 )% 3U—-—u—-4=0
2
—a)(u+1)=
(E+3] +6(£+3)+8=O (3u=4)(u+1)=0
Yy Yy 4
i + 6+ 8= 0 u=y or u=-l
(u+2)(u+4):O d]/3=é or d’=-1
u=-2 or u=-4 > 3
3\° 4 3\° 3
=| — — _l
21322 or>4+3=-4 (dj/) (3} Or(d]/) (-2)
Yy Yy
04
§:_5 or E:_7 d—E or d=-1
y y
04
y=-1 or y:—7 o7
{—l _E} 97. Letuzyl/4
7 yl/z—y1/4—6—0
95. Letu=c". F—u—6=0
5" —11d° +2=0 (u-3)(u+2)=0
5u2—llu+2=0 u=2>3 or u=-2
(5u—1)(u—2):O y]/4=3 or y]/4——2
_1 . 1/4 4 4
u-E or u=2 (y ) =(3)
1 =81
cj/Bzg or cj/5=2 Y
81
ys 5 1 ’ ys 5 5 { } 4
() =[] o (&) =(2) 98. Letu=n'".
5 1/2 1/4
1 n +6n -16=0
T35 c=32 7+ 6u-16=0
1 u+8)(u—2)=0
(2 ) (4+8)(u-2)
3125 u=2 or u=-8
96. Letu=d1/3. n1/4=2 or n]/4——8
4
() -
n=16

99. Letu=y”.
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9y * =10y +1=0

9’ —10u+1=0
(9u—1)(u—1)= 0
1
u=1 or u=—
9
. L1
=1 or =—
vy Y=g
yz =1 _Y2 =9
yzll_l Y:—3r3
{—3,—1,1,3}
100. Letu=x2.
100x “=29x2+1=0
100u° —29%u+1=0
(25u—1)(4u—1): 0
1 1
u=— or u=—
4 25
1 1
X’ == or =
4 25
=4 x* =25
x=-2,2 x=-5,5
{-5-2,2,5}
101. Letu=+/t.
4t—25Jt=0
40" —25u=0
u(4u-25)=0
25
u=0 or u=—
s 4
t=0
S B
t=0 4
(\/’)2 25 ’
£ = =
4
_ 625
16

0,625
16

102. Letu=+/m.

162
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om —16vm =0

W’ —16u=0

u(9u—16)=0
16
)

16
i 28

=[5
m =22
81

or u

2 5.
o!)o

{0,256}

81

103. (X' +5)=7
X' +5x—7=0

Letu=x".

U +5u—7=0

+ —5++/53
2

104. XZ(X2—2):X2+13
x'—2x" =x"+13
x'=3x"-13=0
Letu= x".

u'—3u"-13=0
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2
[32+/61
x==
2

3+4/61

2

+

105. Letu=k".
30k?-23k'+2=0
30u° —23u+2=0
(10u-1)(3u-2)=0

2

u=— Oor u=-—
10 3

1 2
k'=— ork ‘==
10 3

3

k=10 or k=-—
2

2

106. Letu=qg"'.
3g°+16g " +5=0
3’ +16u+5=0
(3u+1)(u+ 5) =0

u=—-— or u=-5
3
- 1 -
'=—= or g =-5
1
g=-3 or g=——
5

1 11 1

RRR,R,| — |=| —+—+—

R) R R, R,
RR,R,=RR,R,+RRR,+RRR,

172773
RR,R,—RR,R,~RRR,=RRR,
R,(R,R,—RR,—RR,)=RRpR,
RRR,

R =
R.R,—RR,—RR,

3

109. E=kT°
£:T4
k
Q/E:W
k
\/E
T:4_
k
4
110. =—nr
3
IV _p
A
Ea
A
3V
= 33—
A
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«/x2—y2 =z-16

115.

TRV, =T.BV,
PV.T

1V172 =T
BV,

Section 1.6

v, =

117. T:2;z\/E
9
L

T2_47Z2L
g
A’
g
gT’ =47°L
Ar’L
9=z
118. = |28
g
2
2
0=\
g
£=25
g
2| 9] 25| 9
2 g J\ 2
t2
t9_¢
2
119. a y+afy=21
4y =21-y
2 2
(4 y) —(21-y)
16y =441-42y+y°
0=441-58y+y’
0=(y—9)(v—49)
y=9 or y=49
Check: y=9
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y+ay =21
(9)+ 4@:21
9+12=21

21=21Vv twe
Check: y =49

v+afy=21
(49)+4(49) =21
49+ 28=21
77=21 false
{9}

b. Letuz\/;.
y+afy =21

y+4y—21=0
U +4u—21=0

(u+7)(u=-3)=0

u=-7 or u=3
\/;=—7 or y=3
2

(6 - o (5] -
y=49 or y=9

{9}; See checks in part (a).
120. a. w— 3w =10

w—10=3Jw

(w —10)’ :(3\/;)2

w’—20w +100= 9w
w’—29 +100=0
(w—4)(w—-25)=0
w=4 or w=25
Check: w =4

w— 3w =10
(4)-3/(4)=10
4-6=10

—-2=10 Alse
Check: w =25

w— 3w =10
(25)-3(25) =10
25-15=10
10=10 v tme
(25)
b. Letuzx/;.
w — 3w =10
w—3w-10=0
U —3u-10=0

(u+2)(u-5)=0

u=-2 or u=>5

\/;2—2 or \/;=5
(vor ) =(-2)" ox (Vi ) =(5)
w=4 or w =25

{25}; See checks in part (a).
121. X+Nx+2=3
( X+ X+2)2=(3)2
X+NVx+2=9
X+2=9-x
(M)2=(9—X)2
x+2=x"-18x+81
X —19x+79=0

) 191\/(—19)2 ~4.1-79

X =

2
19+ 35
=T
19-3y5 19+ 35
= or X=
2 2
Check: x= 19_23\/5
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Xx+Nx+2 =3 122. 1+ x+x+1 =2
2
\/19_3\/E+ 19_3\/E+2:3 [ T+4/x+ x+1j =(2)2
2 2
\/19—3\5 23— 345 T+yx+x+1=4
+1/ =3
2 2 x+Vx+1=9

\/19—23\/3 N /23—23\/5 (3

2
( X+1) :(9—X)2
x+1=x"—18x+81
x —19x+80=0

23_3\/5 = 9_[19—3ﬁJ 197:\/(—19)2—4.180
2 2 X= >
23-3/5 _-1+3/5 L _1oa1
2 2 2
23-3/5  46-6/5 _lo-Var 19441
2 4 2 2
23-3J5 23-3/5 _
\/_= & v e Check: x=l9 Ja
2 2 E— 2
Check: x= 19+23\/§ I+\Vx+Vx+1=2
2 2
19+3«/§ 19+3J§
\/ 5 +\/ S T2=3 \/19—\/4_1 21-+41
+ =3
2 2
19+3V5 23+ 35 __ .
2 2 [\/19«/4—1+ 21\/4_1J (3
2 2 2 B
\/19+3\/E+ 23+3/5 (3
2 2 [21-+41 _9_(19—\/5]
2 2
23+ 3/5 19+ 35
> :9‘( > } l21-v41 _-14+/a1
2 2

/23+3\E _-1-35 .
2 2

19-3/5

2

|

Check: x=

166

21-+a1 _ a2-2a1

2 4
21-+41_21-a1 e
2 2
19++/41

2
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I+ x+Vx+1 =2

\/ \/19+\/ﬁ /19+x/ﬁ
1+ + +1=2
2 2
J19+m+ a1
2 2

\/19+2\/E N /21+2\/E (3

2
/21—2\/471 _ —1—2\/5 .

124.

60025= &h
1600

400=h
400 f
125.a. p= 48t
p= 48(2)]/5
~ 55%

21++/41 _9_[19+\/4_1
2

b. p=48f”
75= 4g¢/°
25_ s
16
5
25 5\°
(1—6) =(#)
t~ 93 hr
126.a. h=16(t+4)

6[(14 + 4}

h= 16(18)
~ 42 In.

b. h=16(t+ 4)1/3

60=16(t+4)""

15
I = (t+ 4)]/3

(5] L]

3
15
t+4= —j

15)
=22 —4
4

~ 49 days

127. a. 2gh=

V19 .6h

V=
v:4/19.6(10) =14m /eec

b. v=+19.6h

268=+/196h

268=+196-

167
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128. a.
l/n

r=1- Kj

c

12,000)1/3
r=1—

18,000

2}1/3
r=1-| —

3

~ 0126 orl2 .6% peryear

Yn
b. r= 1—(1)
C

168
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11,000’
015=1—( d j

11,000)"°
( ! J =085
c

Ik

11,000 5
—7;———(085)
11,000

C= -
(085)

~ $24,800

129. a. |x—4=6 or equivalently

M—4:6

b. [x—4=6
(X—4)=6 or(x—4)=—6
x=10 X==2

{-2,10}

130. a. |x—3 =8 or equivalently

3-4=8

bﬂx—ﬂ=8
(x—3)=8 or (x-3)=-8
{—5;?{- o

131. An equation is in quadratic form
if,
after a suitable substitution, the
equation can be written in the
form

au’ +bu+c=0, where uis a
variable

expression.
132. When solving a radical equation,
if

both sides of the equation are
raised

to an even power, then the
potential

solutions must be checked. This
is

169

because some or all of the
solutions
may be extraneous solutions.
133. Let t represent the time Joan
takes to
fill 100 orders by herself. Then
(t+1)

is the time it takes Henry to fill
100
orders.
1pb, 13b _13b
thr (t+l)hr_ 3hr
1 1

=

(1) 3

3 e+ 1)(}t+ i) =3t t+ 1)(%}
3(t+ 1)+ 3t= t(t+ 1)
3t+34+3t=F+t
0=t —5t-3

2
z55or>83
t+1=55+1=65
It would take Joan approximately
5.5 hr working alone, and it
would take
Henry approximately 6.5 hr.
134. Let t represent the time it takes
Antonio to complete one
bathroom.

Then (t+4) is the time it takes
Jeremy to complete one



bathroom.

~(~12) £ (-12) - 4(1)(-32)
2(1)

t:

1244272

2
=142 or%{
t+4=142+4=182
It would take Antonio
approximately
14.2 hr working alone, and it
would
take Jeremy approximately 18.2
hr.
135. Let x represent the distance along
the
shoreline as shown in the figure.

Distance | Rat Time

25

Row | \/400°+ x* | 2.5 —*’4002+X2

800 — x
5

Walk 800 - x 5

Section 1.6

1pb, 1pb _1b
thr (t+4)hr 8hr
1
t

1 1

£ (o) @

at( -+ 4)&:14] e 4)&
8(t+ 4)+8t: t(t+ 4)
8t+ 32+ 8t=t* + 4t

0=+¢ —12t-32

N—

400° + x° N 800— x

=300
25 5
400° + x*  800—

5 X ¥ * |=5(300)
25 5

24/ 400% + x° +800— x=1500
24400 + x* = x+ 700

(x+700)° :( 4007 + ¥ )2
5 +1400x+ 490,000 = 4(400° + °
x* +1400x+ 490,000 = 4x° + 640,000
3x* —1400x+150,000 =0
(3x—500)(x—300)=0

X=5—OO or x=2300

Pam can row to a point 166%1"(

down

the beach or to a point 300 ft
down the

beach to be home in 5 min.

136. Let x represent the distance along
the
shoreline as shown in the figure.

Distanc | Rate Time

Boat | /ag' 1 20 | V48" + x|

20
Car 96— x 60

9% — x
60
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48° + x° L 96— x_

4
20 60
482 2 _
60 8+ x +96 X 260(4)
20 60

3V 48 + % + 96— x= 240
W48 + x° = x+144
(3 482+x2)2 = (x+144)’
% +288x+ 20,736 = 9( 48" + ¥

X +288x+20,736= 9x" + 20,736
8x” —288x=0
8x(x—36)=0

x=0 or x=236
The marina is 36 mi up the coast.

Section 1.7 Linear Inequalities and
Compound Inequalities

1. inequality
2. intersection
3. a<x<b

. union
. —kk
k>

171



8.{}

9. —2x—-5>17
~2x> 22
x<-11
{x 1x<—11} {—0,-11)

)

J
10. —8t+1i']17
—8t<16
£>-2
{£1E> =2} {-2,0)
£

32w orw <3
{w w <3} ¢00,3]
|

4

3

12. 8

\Y

y—2

g N o

10=2——

N

—-4<yory=-4
{v ly=-4};F4.0)

E
=4 13.

-12+06a<04a+05
02a<1.

aﬁﬂ

02
asg8s

{ala<85};¢w,85]

9
|

8.5
14. -07+03x<09x—-04

-06x<03

XZ—2

06
x2-05
{x1x2-05};-050)

C
L

=0

172

15.

16.

17.

18.

Section 1.7

—5>6(c—4)+7
—5>6c—24+7
—5>6c—-17
12> 6c¢

2>corc<?2

{c le< 2} ;(—00,2)

)

J

2
—14<3(m —7)+7

—14<3m —21+7
—14<3m —14
0< 3m
0<m orm >0

{m Im > O} ;(O,oo)

5(4+x)—2(x— 3)<—x
20+ 5x—-2x+6<—x
dx<—26

26
X< ——

4
13
X<——
2
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12(&3— 35’“} > 12{—ij
4 6 12
3(y+3)-2(3y+1)>-1
3y+9-6y—-2>-1
—3y>-8

Y<§
3

W oo B

1 5 1
19. §(X+4)—E(X—3)ZEX+1

6E(x+4)_§(x_3)}>6( XHJ
2(x+ 4)—5(x— 3)2 3x+6
2x+8—5x+1523x+ 6

—6x>-17

17
x<—

2
1 4 3
12[5(t— 6)—§(t+ 2)} > lZ(—Zt— zj
6(t— 6)—16(t+ 2) > _9t—24
6t—36—16t—32>—9t— 24

—t=44
t<-44

{t1e< —44};(—oo,— 44]

-

-

—44
5(7-x)+2x<6x—2-9x
35-5x+2x<6x—2—-9x
35<—2
{1

21.

173

22. 2(3x+1)— 4x> 2(x+ 8)— 5
ox+2—4x>2x+16—5

)

23. 5-3[2-4(x-2)]>

6{2—[4—(x—3)]}
5—3[2—4x+8]>6{ —[4-x+3]|
5—3[—4x+1o}>6{ —[-x+7]}
5+12x—302 6{2+ x— 7
12x-252 6{x— 5|
12x— 252 6x—30
o6x2>-5

2>9

24.8-] 6-10(x-1)]>

2{1— [ 2—(x+ 4)]}
8—[6-10x+10]> 2{1-3[ 2 x— 4]}
8—[-10x+16]> 2{1-3[-x-2]}
8+10x—162> 2{1+ 3x+6}
10x—82> 2{3x+ 7}
10x—82>o6x+14
Adx> 22

11
X2 —

2

11 11
X|xZ2—};| —,0
2 2

1

ln p

=

¥ e

25. 4—3k>—2(k+3)—k
4-3k>-2k-6-—k
4>-6

o)
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26. 2x—9< 6(x—1)— 4x § >
2x—9<6bx—6—4x 3
b. n-6>1 and —n=>6
~9<—6 A
i;(—OO,OO) n>7 and n>8
i
27.a. x<4 and x>-2 = >
oy 8
2
F } 31. a. -~ v>-12 and 2082065y
-2 4
b. x<4 or x2-2 y>18 and y<32
(—oo,oo) (—0013-4
-
=
28.a. y<—2 and y>-5 23'2
(_5,_2] b. -—y>-12 or 208>065y
. = y>18 or y<32
-5 -2
b. y<-2 or y>-5 (_00'18)
< )
18

(o)
and 0.85<034m

4
32.a. ——m <8
5

1
29.a. m+1<6 or —m<-2 m>-10 and m>25
m<5 or m<—6 [25,00)
o0,5] .
- . 2.5
J 4
1 b. ——m <S8 or 085<034m
b.m+1<6 and —m <-2s 5
3 m>-10 or mz=25
m<5 and m<-6 10
(_wl _6) (_ ,OO)
) : *
-6 —10
3
30.a. n—-6>1 or Zn26

n>’ or n=8
(7:)

33.a. 3(x-2)+2<x-8 or 4(x+1)+2>-2x+4
or 4x+4+2>-2x+4

3x—6+2<x-—8
ox>-2

2x< -4 or

x< =2 or x> ——

(el 5
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b. 3(x—2)+2£x—8 and 4(x+1)+2>—2x+4

1
x< =2 and Xx>——

t

34.a. 5(t-4)+2>3(t+1)-3 or 2t-6>3(t—4)-2
5t-20+2>3t+3-3  or 2t—6>3t-12-2

2t>18 or —t> -8
t>9 or t< 8
(= e)o(s)
hY L
I AY
8 9
b. 5(t—4)+2>3(t+1)-3and 2t-6>3(t—4)-2
t>9 and t< 8

t

35. 28<yandy<5 L )
1 6 2
36. - —<zandz<24 5
2 40 o<1 .
37. —3<—2x+1<9 L m2s——<
—-4<-2x<8 —6<4x-1<15
2>x>—-4or—4<x<2 —-5<4x<16
-4:2) EEPPSY
C hY 4
L 7
38. —6<-3x+9<0 1
—-15<-3x<-9 F 3
5> x>30r3<x<5 _% 4
(3] 41, —p<T2XFL
( —‘ _
Ay m
3 ) 62 —-2x+1>2-12
39. 1<>X"% 3 5>-2x>-13
2
5 13
2<5x-4<6 —2<xs=
6< 5x<10 2 2
<5x< 513
ESX<2 2' 2
5 E _
L =
6 5 13
=,2 -3 E
5
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—5x—-2
<

42. -4< 4

5x+2

—-4< <4

—8<5x+2<8
-10<5x< 6

—2<x<E
5

—2
43. a. |x1 =7

x=7o0rx=-"7

{77
b. |4 <7

-T<x<]

(-77)
c.|5>7

x<—=Torx>"7

(—e0/=7)u(7,0)
44.a. |y|=8
y=8ory=-8
-
b. |y|<8
—-8<y<8
(o)
c. |v]>8

y<—-8ory>38

(o) (o)

45. a. |a+ 9|+2= 6

[ E= " =3

|a+9=4
a+9=4 or a+9=-4
a=-5 or a=-13

{-13,- 5}

Section 1.7

b. [a+9+2<6
a+9<4
—4<a+9<4
~13<a<-5
[—13f—5]
c. la+9+226
|a+9=4
a+9<-4 or a+9>214
a<-13 or az—->b
(—oo,—13]u[—5,oo)
46. a. [p+1-4=1
lb+1 =5
b+1=5 or b+1=-5
b=4 or b=-6
(o)
b. [p+1]-4<1
lb+1 <5
—5<b+1<5
—6<b<4
[-6-4]
c. [p+1-4>1
lb+1 25
b+1<-5 or b+1>5
b<-6 or b>4
(—oo,—6:lu[4,oo)
47. 3)4-x-2<16
34— <18
[4-<6

-6<4-x<6

-10<—x<2
10>x>-2o0r—2<x<10

(-2/10)

176



Chapter 1 Equations and Inequalities

48. 2|7- y]+1<17
2[7-y|<16
|7—y|<8
—8<7-y<8
-15<—-yx1
15>y>-lor—-1<y<15

(—1415)
49. 2|x+3-4>6
2|x+3=10
|X+3|25
x+3<-5 or x+325

x<-8 or x22

(—oo,— 8]U[2,oo)
50. 5|x+1/— 924
5|x+125
|x+1>1
x+1<-1 or x+12>1

x<-2 or x>0

(—oo,— 2]&)[0,00)
51. |aw -5+ 6<2
4w — 5[ < -4

i

52¢2x+ﬂ+5<1
px+ﬂ<—4

t

53. |5-p+13>6

|5-H>-7

i {—o0,)

An absolute value of any real
number

is greater than or equal to zero.

Therefore, it is also greater than
every

negative number. This inequality is

true for all real numbers, p.
12-77x]+ 5> 4
54, 11277

p2—742—1

i ;(—oo,oo)
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An absolute value of any real
number

is greater than or equal to zero.

Therefore, it is also greater than
every

negative number. This inequality is

true for all real numbers, x.

~11<5-[2p+ 4
~16<—|2p+4|
16> |2p+ 4]

2p+4|<16
—16<2p+4<16
—20<2p<12
-10< p<6
[—10,6]
~18< 6-[3z+3
~24<-[3z+]
242|3z+3
|3z+3<24
—24<3z+3<24
—27<3z<21
—9<z<7
[-5.7)
10 <|-5c—4|+2
8<|-5c-4
|-5c—4|>8
—5c—4<-8

—5¢c<—-4 or

55.

56.

57.

or —5c—4>8
—5¢>12

12
c<——

58. 15<|-2d-3+6
9<|-2d-3
|-2d-3>9
—2d-3<-9 or —2d-3>9
—2d<-6 or  -2d>12
d>3 or d<—o6

(o e)ofen)



y+3

59. <2

y+3

-2< <2

-12<y+3<12
-15<y<9

(-15,9)

m-4

60. <14

m-—4
—-1l4< <14
2
—28<m—-4<28

24<m <32
(—24,32)

61. a. |x|=—9

)
b. [x<-9
)
c. |4>-9
| o0 00}
62. a. |y|:_2
i)
b. [y}< -2
)
c. |v]>-2
| o0 o0}
63.a. 18=4—|y—7|
14=-|y-7]
~14=|y-1)
)
b. 18< 4|y~
14<—|y-7
~142|y—1]

t

178

c. 1824-|y—7
142—|y—7]
~14<|y-7]
i {0}

64.a. 15=2-|p—3
15--[p-3
-s3-Jp-3
)

b. 15<2—|p-3
13<-|p-3
~132|p-3
)

c. 15>2-|p—3
13> —|p-3
~13<|p-3
| {00}

65. a. |Z|:O

z=0 or z=-0

U

b. |4<0

{)
c.|4<0

z=0

{0}

d.|4>0

{Z |[z<0orz> O}_

(—oo,O)u(O,oo)

e. |z|20

3 (o)

66. a. |2w|:O

2w =0 or 2w =-0

w=0 or w=-0

{0}

b. |2w|<O

i

Section 1.7
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c. |2w|<0
2w =0
w =0
{o}
d. |2W|>O
2w <=0 or 2w >0

w<0 or w>0

{w |w<Oorw>O}_

(—oo,O)u(O,oo) ’
e. |2W|ZO
()
67.a. |k+4/=0
k+4=0 or k+4=-0
k=-4 or k=-4
-4}

b4k+4<o

t

c. |k+4<0
k+4=0
k=-4
{-4}
dﬂk+4>o
k+4<-0 or k+4>0
k<-4 or k>-4
{klk<—-4ork>-4}

(—oo,— 4) ) (—4,00)
e4k+4zo

i {(~o0,)
68.a. [c-3=0
c—3=0

c=3 or c=3

3

or c—3=-0

179

69.
70.
7.
72.

73.

on

74.

b. |c—3|<0
{
c.lc-3<0
c—-3=0
c=3
{3}
d. [c-3>0
c—3<—-0 or c—3>0
c<3 or c>3
{c|c<3orc> 3};

(—00,3)u(3,oo)
e. |c—3|2 0
o)
120< x<152 gdL
18<a<25yr
90<d<110 vd
220< s< 410 mph
88+ 924100+ 80+ 90+25X>
75 -

92

450+ 2 5x

75
450+ 2 5x2> 690

25x2>240

x2 96
Marilee needs to score at least 96

=92

the final exam.
36+ 3694+371+374+ x
5

=37

1474+ x

5
1474+ x=185

x>37.6

=37

The child needs a score of at least

37.6.



Section 1.7

75. Let x be the score of Rita in the final exam.
803(78+ 82+ 95o+ 80+75

80<| 81x-% | 4| 85x 1% | 4] xx>2 | < 90

100 100 100
8OS(48.6+85+O.3X)S 90
229<03x<329

7633< x<109.66

77< x<100
Because 100 is the highest score that can be earned on the final exam and only
whole- number scores are given.
76. Let x be the score of Trent in the final exam.

< 66+ 84+ 72><

60% j+(85x10% )+(X>< 30% ) <90

70 50% |+(60%20% )+(85+10% )+(xx20% ) <100

2 1 2
70< 74><i + 6O><—O + 85><—O + x><—O <100
100 100 100 100

7O£(37+12+85+O2X)S100
125<02x<425
625< x<2125

63< x<100
Because 100 is the highest score that can be earned on the final exam and that

whole-number scores are given.

77. Let t represent the time it takes for 79. Let | represent the length of the
the garden. Then the perimeter of the
car to be more than 16 miles garden is (21+ 200) .
ahead of
the truck. 200+ 21< 800
50t> 40t+16 21= 600
10t>16 1= 300
. The length must be 300 ft or less.
t>16(Jx . 80. Let x represent the length of the
o shortest side. Then the lengths of
It will take more than 1.6 hr or 1 hr the
36 other two sides are (x+1) and
min.
78. Let t represent the time it takes for (X+ 2) :
a x+(x+1)+(x+2)< 24
] tutor to make over $500 more than 3x43< 24
student working in the library. 3x<21
16 25t>10.75t+ 500 x<7
5 56> 500 The shortest side may be 2 ft, 3 ft,
4 ft,
&> 91 5ft, 6 ft, or 7 ft.

It would take 91 or more hours.
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81. Let x represent the average scores
that
would produce a nhonnegative
handicap
of 72 or less.
0<09(220-x)< 72
0<220-x<80
—220<—-x<-140
2202 x2140 or140< x< 220
An average score in league play
between 140 and 220, inclusive,

would
produce a handicap of 72 or less.

5

82. ¢ =§(F—32)

365SE(F—32)£375
9

65.7< F—-32<675

97J<F<995
Normal body temperature is
between
97.7°F and 99 5°F, inclusive.
83. a. Let s represent the amount of
sales.
25,000+ 01s> 30,000+ 0.08s

0.02s> 5000

s> 250,000
b.Job A
84. Let x represent the number of
nights.

40+1 .18X(169) <1 .14x(179)
40+199 42x< 204 06x
40< 4 64x

8.62< x orx>8.62
After 8 nights (9 or more), Hotel B
will be less expensive.

85. a. [v—16/< 00l or|16-1< 001
b. |[v—-16<001
—001<v-16<001
1599<v<1601
(15 .99,16.01)

86. a. |t— 60|< 02 or|60—4< 02

181

b. |t-60/< 02
—02<t-60<02
598< t< 602

(598,602)
87.a. |x—4>lor|d-x>1

b. |x—4/>1
x—4<-1 or x—4>1

x<3 or x>5

(—00,3)U(5,oo)
88.a. |y—10/>2 or[10-y|>2
b. |y—10/>2
y—-10<-2 or y-10>2
y<8 or
(—00,8)U(12,oo)
89.a. [t-365<150r|365-4<15
b. |t-365/<15
-15<t-365<15
35<t<38
[35,38]; If the refrigerator is set

to 36 5°F, the actual
temperature would be between
35°F and 38°F, inclusive.

90.a. [x-16<050r[l6-4<05
b. |x-16<05
-05<x-16<05
155<x<165
[15 5,16 5]; The boxes of cereal

y>12

vary in weight between 15.5 oz
and
16.5 oz, inclusive.

91.a. [x—05]<0030r|051- 1< 003
b. |x-051<003
~003< x—051<003
048< x< 054
[0.48,054}; The candidate is

expected to receive between
48% of the vote and 54% of the
vote, inclusive.



92a.k—34§3orp4—4s3

wa—3qs3

—3<x—-34<3

31< x< 37

[31,37]; The motorist was

traveling between 31 mph and
37 mph, inclusive. The motorist
should receive a ticket because
even at the lower end of the
interval, the speed of 31 mph still
exceeds the posted speed limit.

93.a. x—-2>0
x22
{X | x> 2}
b. 2-x>0
22x0rx<2
{X |x < 2}
94.a. x-6>0
X260
{X |x > 6}
b. 6-x>0
62 x0rx<6
{X |x < 6}
95.a. x+42>0
x2-4
{x1x2-4}
b. i
96.a. x+7>0
x> =7
{X IX2—7}

b. i
97.a. 2x—920

2x2>9
X2
{X

2

X2

N |

182

Section 1.7
b. 2x—9>0
2x2>29
X2 —
{X

2
ng
2
98.a. 3x—7>0
3x2>17

X2 —

3

g

b. 3x-7>0
3x2>7

7

X2 —

3

o]

99. cd> a False

100. ab<c True

101. |If a>c, then ad< cd. True
102. |If a<c, then ab<bc. False
103. —3<x<7

—3-2<x-2<7-2
—-5<x<5
|x-2<5
104. 2< x<6
2—4<x—4<6-4
—2< x<2
|x—4l<2
105. x<4 or x>10
x—T7<4-7 or x—7>10-7
x—=7<=-3 or x—7>3

|X—7|>3

106. x<—1 or x>11
x—5<-1-5 or x-5>11-5
x—5<-6 or x—5>6
|x—5| > 6

107. The steps are the same with the
following exception. If both sides
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of

an inequality are multiplied or

divided by a negative real
number,

then the direction of the
inequality

sign must be reversed.
108. The statement 8< x< 2 is
equivalent

to 8<x and x< 2. No real
number

is greater than 8 and
simultaneously

less than 2.

109. The inequality |x—3< 0 will be

true

only for values of x for which

x—3=0 (the absolute value will

never be less than 0). The
solution

set is {3}. The inequality
h—j>0

is true for all values of x
excluding

3. The solution set is

{x |x< 3 o0rx> 3}.

110. Taking the square root of both
sides

of the equation x* =4 results in
Jx* =4 or equivalently |4 =2.
The solution set for each equation
is
{2,— 2} , indicating that the
equations

are equivalent.
111. |x|+ x<11

Xx+x<11l or —x+x<11
2x<11 or 0<11
11
X< —

=

183

112.

113.

114.

115.

116.

|4-x>10
x—x>-10 or —x—x>10
0>-10 or —-2x>10
x<-=5

(=-3)

1<|q<9

1<x<9 or 1<—x<9
-1>x>-9
—-9<x<-1

(—9,—1)<(1,9)

2<|y]<11

2<y<ll or 2<-yx<ll

or —2>y>-11
or —ll<y<-2

(—11,—2)<(2,11)

5<|2x+1 <7

5<2x+1<7 or b5<-2x-1

41<2x<6 or 6<-2x<

2<x<3 or —32x2=2-4
or —4<x<-3

(—4,—3)<(2,3)

7<[3x-9<13



Problem Recognition

7<3x—-5<13 or 7<-3x+5<13 | zOo
118. |u-=<—+=

12<3x<18 or 2<-3x<8 Jn
41<x<6 2> > 8 il < uU- X< — “9
S XS oY ——2X2——
3 3 \/— Jn
or <x< 2 xX— <x+ sl
Cex< 2 - o
ERRE N

|
ﬁ—z,/p—q<p<}5+z i
n n

Problem Recognition Exercises:
Recognizing and Solving Equations
and Inequalities

3. a. Radical equation
1. a. Equation in quadratic form and a b. {2y-5-4=-1
polynomial equation

b. Letu=x"-5 J2y—-5=3
(¥ -5) —5(x*~5)+4=0 (s/ﬁf:(sf

U —5u+4=0 2y—5=27
(u-4)(u-1)=0 2y=32
u=4 or u=1 y=16
X -5=4 orx —5=1 {16}
=9 or xX=6 4. a. Absolute value equation
. - b. —9[3z-7]+1=4
x=x3 or x=16
{13,1\@ ~93z-7|=3
2. a. Absolute value inequality |3Z— 7| -3
b. 2<|3t-1-6 0
8<[3t-1
3t-1>8

3t-1<-8 or 3t-128
3t<-7 or 3t=9

t< —% or t>3
[—oo,—g} < [3,00)
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5. a. Rational equation

b. 2 5

+ =1
w—-3 w+1l

(W_3)(W+1)(W2_3+W5+J=(W_3)(W+1)(1)
2(w +1)+5(w—3)=(w—3)(w +1)
2w +2+5w —15=w’ —2w — 3
Tw—13=w’ —2w — 3
O=w’—9w +10
_-(=9)£(-9) ~4(0)(20) _sxvm

2(1) 2

7]

2
6. a. Polynomial equation

b. 48x° +80x" — 3x— 5= 0 b. (2p+1)(p+5)=2p+40

48x” — 3x+80x —5=0
3x(16x2 —1) + 5(16x2 —1) =0

2p2
2p2

+11p+5=2p+40
+9p—-35=0

(3x+5)(16x° 1) = 0 (2p-5)(p+7)=0

(3x+5)(4x+1)(4x-1)=0

5
=— oOor =-7
p > p

1
X=—— OrX=—— OrxX=— 5
3 T {_,_7}
5.1 2 |
—gliz 10. a. Linear equation

7. a. Compound inequality
b. -2(m+2)<-m+5and 6>m+3

—-2m—4<-m+5 and 32m
-m<9 and m <3

m>-9

(]

8. a. Compound inequality
b. 6<-2c+8 or %c—2<2

1
—2<-2¢c or §c< 4

1>2c¢c or c<12

(=2

9. a. Quadratic equation

185

b. 2x(x— 4)+7=

2x° — 3|:X+ 5—(2+ X):'

2x%* —8x+ 7= 2% —3[x+ 5—2—x]

—8x+7=—-3 3]
—8x+7=-9
—-8x=-16
x=2
2

11. a. Linear inequality



b. a—4_3a+l£_§
2 4 8

8(51— 4 3a+lj < 8(—:3)
2 4 8
4(a-4)-2(3a+1)<-a
4da-16—6a—2<-a
—-a<18
a>-18

1500

12. a. Quadratic equation
b. 3x° +11=4

3x° =—

-

2
X =—

w |-

X
Il
I+
|
w -

5

I
I+
I

i
P

Il
=+
-

b
oy

t

5

13. a. Compound inequality
b. —1<2" %<
-5
Xx—06
5
—-5<x-6<35

1< x<41

[1,41]

14. a. Radical equation

1

3

§\u

-1< <7

Problem Recognition

b. 5=+5+2n++2+n
5-+2+n=+5+2n

(5-z+n) =(\5+2n)
25-10v2+ n+2+n=5+2n
—-10vW2+n=n-22
(10 2+n)2:(22—n)2
100(2+ n) = 484—44n+n’
200+100n= 484 - 44n+n’
n°—144n+284=0
(n-142)(n-2)=0
n=142 orn=2
Check: n=142

5=/5+2n+v2+n
5=/5+2(142) +,[2+(142)
5=+/289++/144

5=17+12

5=29 fale
Check: n=2

5=+454+2n++v2+n

5=/5+2(2)+,/2+(2)
5=v9++/4
5=3+4+2
5=5 v twe
{2}; The value 142 does not check.
15. a. Absolute value equation

b. [4x-9=[3x-2]

dx—5=3x—-2 or 4x—5=-3x+2

x=3 or Tx="1

b

16. a. Rational equation

x=1

186
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17. a. Absolute value inequality
b. —|x+ 4|+8> 3

~|x+4>-5
|x+4|<5
—5<x+4<5
—-9<x<1

()

18. a. Radical equation and an
equation in
quadratic form

b. Letuz\/;
y—4y-12=0
U —4u-12=0

(u+2)(u-6)=0

Equations and Inequalities for
Calculus

2X 2y .
1. —+—y =
25 9y
2y .« 2x
9 25
9%
25y

187

u=-2 or u

\/_ =-2 or \/;
(Vo) (2o (V)

y=4 or
Check: y=4
y—4y-12=0
(4)-4,/(4)-12=0
4-8-12=0
—-16 =0 false
Check: y =36
y—afy-12=0
(36)-44(36)-12=0
36—24-12=0
0=0Vv tme
{36}; The value 4 does not check.
19. a. Radical equation
b. =16

6
6
(6)

36

{+64}

20. a. Absolute value inequality
b. 2|z-14/+8>4

2|z—l4|>—4
|z—l4|>—2

(o)

2. 2xy°+3xXy'y —y =1
3 yy —y =1-2xy°
y'(3x2y2 —1) =1-2xy’
. 1-2xy°
h 3y’ —1



3. 3y°y +6xy+3xy =2y + 4dxyy
3y°y —dxyy +3x°y =2y — 6xy
y'(3y2 —4dxy+ 3X2)= 2y(y— 3X)
2y(y—3x)

(3y2 —4xy+ 3X2)
4. 3(X+ y)2 + 3(X+ y)2 v -3y'y =3x
3(X+ y)2 v =3y’y =3x —3(X+ y)2
(x4 v) = v} =5 = ()
y'(xz +2xy)=—(y2+2xy)
(y +2xy)
B (X +2xy)
(y+ 2X)
(x+ Zy)

1 1
5. 2x\/2 —3+x2(—j 2
e 2 \/2X—3()
2
= 2x/2x— 34—
8 Jox3

3 2X(2X— 3) +x
 Jox—3

= \/i {2(2x-3)+x]

x( 5x— 6)

\V2x-3

1

R i ;j(zxﬂ);(z)

o]

N

188

Equations and Inequalities for Calculus
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b. 4x(2x— 5) _

(4x-5)
4x=0 or 2x—-5=0
x=0 or x=—

c-4x(2x—5)

(4X—5Y

undefined for (4x-5)" =0

4x—5=0

5

k=2

4

o4 —6X(6X+1)—(—23X2)(6)
(6X+1)

B 6X{(6X+ 1)—3X}

- (6x+1)

_ 6X(3X+ 1)

(6X+lf
b _ 6x(3x+1) _

(6x+1)
ox=0 or 3x+1=0
x=0 X=—i

3
B 6X(3X+l)
(6X+ly

undefined for (6x+1)" = 0
6x+1=0

1

O

6
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b. =0
4—x°
2-x"=0
X=i\/§
2(2-x°
. 2%
4—x°
2
undeiiineolﬁ)r(ll—x2 =0
4—x*=0
x=4_r\/§
+1
1. X4 <1
x+1 +1
—<1 or —(—X j 1
2
x+1<2 —(x+l)<2
x<1 —x<3
x>-3
(-31)
12. |- 2|<1
2
-—<1 or —(—§j<1
2
(-2,2)

13. Let x be the height of the lamppost.
In

two similar triangles, the ratio of
corresponding sides is equal.

6 fi

B 14 i E
Hence,

10 ft &



x (10+14)

6 10

x_24

6 10
144

X=—
10

x=144 f

The height of the lamppost is 14.4
ft.
14. The perpendicular of an equivalent
triangle divide its base in two
halves.

1
Therefore AB = 5 m .

The height of the equivalent
triangle is

calculated using Pythagorean
theorem
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NE

as - m . A ABC and A EDC are

similar triangles.

__.__L”_“g —— =

X
1 (45)
3
—
RE

Chapter 1 Review Exercises

3 4

2 + =
X -4 2x-7
3 4

(x2)(x-2) 2x-7

wln wln

X#*2,X# 2,x;zf&Z
2
2. —g(t-4)+7=4[ t=3(1-1)]+6
—8t+32+7=4(t-3+39+6
—8t+39=4(4t—3)+6
—8t+39=16t-12+6
~8t+39=16t-6
45=24t
_45_15
24 8

V =Ah
1
V_Euig
1( 1)1
HE e
1% =§ m’
15. Let DE be x ft. A ABC is similar to
A
DCE.
A B
D E
c
x_0
4 5
x=40 ft
V =Ah
v =%bx(20)
=—(4)(40)(20)
vV =1600 f£
3 4,.2_7
5 3 10

30 éx—g =30 lX—Z
5 3 10

24x—20=21x-60

3x=-40
40
X=——
3
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4. m+2_m—4:m+1_1 7. (y—4)2=(y+3)2
m+32 m—44 6m+1 V' —8y+16=y +6y+9
12( 3 _TJ:H( ‘] 7=14y
4(m +2)—3(m—4)=2(m +1)—12 lzy
4m +8—3m +12=2m +2-12 1%
m+20=2m -10 E=y
30=m l
& :
5. x—5+2(x—4)=3(x+1)-5 8 x+3_ x—4
X—5+2x—8=3x+3-5 ) 53 T
3x—13=3x—2 5X(x+ 3, 2) _ SX(x— 4)
-13=-2 5x X
{} x+3+10x=5x—-20
6. 02x+16=x-08(x-2) 11x+3=5x—20
02x+16=x—08x+16 b6x=-23
02x+16=02x+16 X=_§
0=0 6
| -2
o
9 1 5m 3 3
| m-1 m’+3m-4 m+4
1 5m B 3
m—l_(m—l)(m+4) m+4
(m—l)(m+4)
(m-1)(m + 4)(Lj _ . .
m-—1 _
(m—l)(m+4) m+4
1(m+4)=5m—3(m—1)
m+4=5m—-3m+3
1=m
{ }; The value 1 does not check.
—3y=—-4x+6 ' a 2
4 2t=t+t
S 2t-t=torg=2c-¢
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12. 4x+6y=ax+c 1 1
o 13. A=—c+—h
4x—ax=c— 06y 41 36
1 1
X(4—a)=c—6y ll=4—1c+%(288)
X= c- by orx= by=c 1
4— g a—4 ll:E_C+8
3:ic
41

123=corc=123mi

14. Let x represent the amount invested in the international fund. Then, (12,000— x)
is the
amount invested in the real estate fund.

International Fund Real Estate Fund Total
Principal X 12,000 - x
Interest (I = Prt) x(0.082)(1) (12,000 x)(0.015)(1) | 749.50

x(0.082)+(12,000— x)(0.015) = 749 50
0.082x+180—0.015x= 749 50
0.067x+180= 749 50

0.067x= 56950

x=8500
12,000—x=12,000-8500

= 3500

Shawna invested $8500 in the international fund and $3500 in the real estate
fund.

15. Let x represent the amount invested in the 10-yr Treasury note. Then, (x+ 4000)
is the

amount invested in the 15-yr bond.
10-yr Note 15-yr Bond Total
Principal X x+ 4000

Interest (/= Prf) | x(0.035)(10) | (x+4000)(0.041)(15) | 10,180

x(0.035)(10) +(x+ 4000)(0.041)(15) = 10,180
035x+ 0.615x+ 2460 =10,180
0.965x+ 2460 =10,180

0.965x= 7720

x=8000
x+4000= 8000+ 4000
=12,000
Cassandra invested $8000 in the Treasury note and $12,000 in the bond.

16. Let x represent the amount of the 20% acid solution (in cubic centimetres). 100
ccis the

amount of the 60% acid solution. Therefore, (x+ 100) is the amount of the
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resulting 25%
acid solution.
20% Solution | 60% Solution | 25% Solution
Amount of Solution X 100 x+100
Pure Acid 0.2x 0.6(100) 025(x+100)

02x+0.6(100) = 025(x+100)
02x+060=025x+25
35=005x
700 = x
700 cc of 20% acid solution should be mixed with the 60% acid solution.

17. Let x represent the amount of the pure sand (in cubic feet). 250 ft? is the amount
of the

concrete mix that is 50% sand. Therefore, (x+ 250) is the amount of the
resulting 70%
sand mixture.

100% Sand | 50% Sand | 70% Sand
Amount of Mixture X 250 x+ 250
Pure Sand X 0.5(250) | 0.7(x+250)

x+05(250) = 0.7(x+250)
x+125=0.7x+175
03x=50
x= 1662
3

166% ft? of sand should be mixed with the 50% sand mixture.

18. Let x represent the distance from
Kevin’s place of work to his home.

Distance | Rate | Time
To Work | x 45 | =
45
To Home | x 30 =
30
X x 50
_——=—
45 30 60
180( X+ X | 2180/ 22
45 30 00
4dx+ 6x=150
10x=150
x=15

The distance is 15 mi.
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19. Let x represent the speed of the boat
traveling north. Then, (x+ 6) is the

speed of the boat traveling south.

Distan | Rat | Time
Northbound | 3x X 3
Southboun 3(X+ 6) x+6|3

3x+3(x+6) =66
3x+3x+18=66
6x+18=66

6x= 48

x=28
x+6=8+6=14
The northbound boat travels 8 mph and
the southbound boat travels 14 mph.
20.a. C, =300+ 4x

b. C, =360+ 2x
c. c,=cC

A B

300+ 4x=360+2x
2x=160

x=30

If Monique takes 30 classes during
the

year, the cost for each gym will be
the

same.
21.a. ¢ =5x

b. ¢ =80

5x=280

x=16
The dancer will save money on the
17th dance during a 3-month
period.
22. Let t represent the time it takes
Petra
and Dawn to typeset the 150-page
manuscript (which is equivalent to
three 50-page manuscripts) if they
work together.
23. Let t represent the time it takes the
second pump to drain the pond by
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itself.
1 b N 1 b _ 1 b
22hr thr 10hr
110{i+}j - no{ij
22 t 10
5t+110=11t
110= o6t

t=5—35z185hr

24. et x represent the number of
female

officers. Then, (x+ 60) represents
the
number of male officers.
x+60 10
x 7

7X(x+ 60) = 7}{1—0]
X 7
7(x+60)=10x
Tx+420=10x
420 = 3x
140=x
x+60=140+ 60 =200
There are 140 females and 200
males.
25. Let x represent the number of
turtles in
the pond.
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12_3 33. \/——5(\/1—1+\/—_3)=1\/§(\/1—1+ 1\/5)
x 36 ) )
3x=432 = #/55+ 7415
x=144 = 7 55+(—1)\/E
There are approximately 144 turtles __ 15+i\/%
in , ,
the pond. 34. (4-74)(5+4)
26. —/-169=—1/169 =-131 =20+ 4i-35i-71
27. J-12= 112 =243 =20-314-7(~1)
28. J-16-J-1=1/16- 44 =20—-31i+7
=4121 =27-311
_g? 35. (4-61) =(4) —2(4)(62)+(63)
=8(-1) =16- 481+ 3671
=-8 =16- 481+ 36(-1)
29. a. Real part: 3; Imaginary part: —7 =16—481i—36
b. Real part: 0; Imaginary part: 2 — 20— 48]
30-a. () 36. (2442)(4+42)
=(1). 7
_ =(2+ #2)(a+ #2)
b. i*=1 =8+2#2+4n2+27F
c. =17 i
. =8+ 6x/2+2(-1)
i(ll)'l — 6+ 642
d o4 37. (8-34)(8+39)=(8) +(3)’
Z(l)'il =064+4+9
_ =73
e. i*= i’ 7=(1) f=—i ag, At3i_(4+39(3+9)
a1 (2,3 (1,2, 3-1 0 (3-9(3+9)
(137577165 12+ 44+ 94+ 37
B F 417
=(§+Elj—(i+£1j 124131i—3
30 30 30 30 =
9+1
_(20_ o (18 12, 9+131
(30 30) (30 3oj T
5 6, 1 1, 9 13
=—+—i=—+—1 =~ 4+
30 30 2 5 10 10
32. 31(7+24)=21i+ 67 39 (6_\/51,)—1: 1
=21+ 6(~1) ' 6—/5i
=—6+211
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1(6+ 51)
(6—\61)(6+\Ei)
64451
6°+5
_ 6++/51
36+5
_ 6++/51
a1

41. 3y° —4y=8-6y
3" +2y—8=0
(3y—4)(v+2)=0
3y—4=0 or y+2=0
Jy=4 y==2
4

=3

-4

42. (2v+3) -1=6
(2v+3)' =7
ov+3=17
2v=—3+4/7
_—3347

2

\4

49

43. 10¢+1210=0
10¢€ 1210 O

10 10 10
#+121=0

£ =-121
t=++-121=+111
{+114}
44. 2d(d-3)=1+4d
2d° — 6d=1+4d

2d°—10d-1=0
a=2,b=-10,c=-1

ge —bE P —dac

2a
~(<10)£y/(-10) - 4(2)(-1)
2(2)
_10£+/100+8 _ 10£+/108

4 4
21016«/5: 5+ 33
2

2

2
45. x2—5=(x+ 2)(x— 4)
X —5=x"—4x+2x-8
X —5=x —2x—8

2x=-3
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46. le 2_7,
5 3 15

15| L —2]o15) L
5 3 15
3% —10=7x

3x°—7x-10=0
(3x-10)(x+1)=0

3x—-10=0 or x+1=0
3x=10 x=-1
10
X=—
3

=

2
47. ¥ +18x+n=x" +18X+|:%(18):|
=x +l8x+(9)2
=x"+18x+81l= (X+ 9)2

n= 81;(x+ 9)2

49. a. X —10x=-9
x"=10x+9=0
(X—l)(X—9)=O
x=1=0 or x-9=0
x=1 x=9
®
b x*—10x=-9

Chapter 1 Review Exercises

1 2 1 2
X —10x+[5(—1o)} = —94{5(—10)}
x* —10x+25=—9+25
(X— 5)2 =16
x—5= i\/ﬁ

x=5%4

x=5-4 or x=5+14

x=1 x=9

o)
c. x —10x=-9

x —10x+9=0
a=1,b=-10,c=9

Lo bt b’ - dac
2a
~(<10)£4J(-10)" - 4(1)(9)
2(1)
_ 104410036 _ 1064 _10%38

2 2 2
=5+4=10r9

{19}
50.a. 2x —3x-5=0
(2x-5)(x+1)=0
2x—5=0 or x+1=0
2x=05
5
2

x=-1
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2 2 2 2
, 3 5
X ——x=—
2 2
2
5 1( 3 511 3
X —=x+|=| = || ==+|=| —=
20 2 2 |20 2
, 3 9 40 9
X ——xXx+—=—+—
2 16 1o 16
3) 49
X—— | =—
4 16
U
4 16
ngiz
4 4
3 7 3 7
X=—+— 0Or X=———
4 4 4 4
10 -4
X=— X=—
4 4
5
X=— x=-1
2

—
N o
|
'_\
%,_J

C. 2x*°—3x—-5=0
a=2,b=-3,c=-5

e —b+ b’ — dac

2a

4 4 4
3 7
X=—+— O0Or X=———
4 4
10 —
X=— X=—
4
XzE x=-1
2
5
2
51. False
52. True

53.a. 4x°—20x+25=0

b’ - dac=(-20) - 4(4)(25)
=400-400
=0
b. The discriminant is O; there is
one real solution.

54. a. —2y° =5y—1
-2y —=5y+1=0
b’ - dac=(-5) -4(-2)(1)
=25+8
=33
b. 33> 0 ; there are two real
solutions.
5t{t+1) = 4t-11
5¢ + 5t= 4t—11
5¢ +t+11=0
b* - dac=(1) - 4(5)(11)
=1-220
=-219
b. —-219< 0 ; there are two nonreal

solutions.
56. H =kI'Rt
H kI'Rt
kRt kRt
A _r

55. a.

58. s= azot2 +v,t+ s,
aot2 +V0t+ 5 =5
aot2 +v,t+5 —s=0

a=g,b=v,,c=5-5
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e —b+b’ —dac
()2 (n) - 5(a)(s -9
2(a,)
t:—%iJ%AJQ(%—Q
2a,

59. Let x represents the height of the
triangular plot. Then x+5 is the
base of the triangular plot.

1

A =—Dbh
2
52=l(x+ 5)x
2
104 = x* + 5x
% +5x-104=0
(x—8)(x+13)= 0
x—8=0 or x+13=0
x=8 =<3
x+5=8+5=13
60. Let x and (x—2) represent the

width
and length of the finished
tablecloth.

Then (x+05) and (x—15) are the
width and length of the cloth.
A=1v
1925=(x+05)(x—15)
1925=x"-15x+05x-0.75
0=x"—x—20
0=(x—5)(x+4)
x—5=0 or x+4=0
x=5 2=
x+05=5+05=55
x—15=5-15=35
The cloth is 3.5 ft by 5.5 ft.
61. Let x and (1 6x) represent the

width
and length of the screen.

Chapter 1 Review Exercises

a+pb=¢c
(x) +(16x) =(50)’
X +256x" = 2500
356x" = 2500
2 = 2500

356
2500

356
1.6x=1.6(265)=42.4

The width is 26.5 in. and the length
is
42.4 in.
62. Let x and (x+ 2.7) represent the
width
and length of the screen.
a+b=c
2 2 2
(%) +(x+27) =(7)
X +x +54x+729= 49
2x°+54x—4171=0
o bt Vb’ — dac

2a
—(5.4)J_r\/(5.4)2 —4(2)(-4172)
2(2)
_ 54436284

4
~34 or>ﬁ

x+2]=34+27=61
The length is 6.1 in. and the width

x=* ~+265

is
3.4in.
63.a. d=0048v" +22v
= 0.048(50) +2.2(50)
=0.048(2500)+110
=120+110
=230 ft
b. d=0048V"+22v
390=0.048v" +22v
d=0048v" +2 2v—390
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| —(22)£(22)" - 4(0.048)(~390)

- 2(0.048)

22447972
0.096

=70 0r>1><lﬁ

The car was traveling 70 mph.

1
64.a. s= —Egt2 +v,t+ 5,

l 2
s=—5(32)t +(200) t+ 2
s=—16¢ +200t+ 2

b. s=-16¢ +200t+2
80 =—16t +200t+ 2
—40=8¢ —100t-1
0= 8t —100t+ 39

—b++/b* —dac

2a

t=

~(~100)+ \/(—100)2 —4(8)(39)

2(8)
_100++/8752

16
~04orl2l

The mortar will be at an 80-ft
height 0.4 sec after launch.

65. 4x’—6x"—20x+30=0
43’ —20x—6x"+30=0
4x(x2—5)—6<x2—5)—0
(¥ -5)(4x-6)=0
( 5)(2x-3)=0

=5 or 2x—3=0

xX=3+/5 or

53

3
X=—
2

201

66. 3x2(X2 + 2) =20-x
3x' +6x =20—-x°
3x'+7x°=20=0
Letu= x°
3+ 7u-20=0
(3u—5)(X+ 4) =0

u=E or u=-4
3
xz:E orx’ =-4
3
x=% g or xzi\/z
Xzi@ or x=%21
67. Vk+7-+3-k=2
Vk+7=~3-k+2

(@)2=(\/3——k+2)2
k+7=3—k+4/3-k+4
2k=43-k
(2k)’ (4J3——k)2
4k* =16(3-k)
4k = 48-16k
4k’ +16k—48=0
kK +4k-12=0
(k—2)(k+6)=0
k=2 or k=-6

Check:

ﬁ
J(2)+7- J

\1
ﬂ
P
Il

(_A.)
/\
N
~—~—
I



Vk+7-3-k=2
J(=6)+7-\/3-(-6)=2
Vi-+9=2
1-3=2
—2=2 false
{2}; The value —6 does not check.

4
+1=
n—2

68. n
3n+2

(3n+2)(n_2)(3 :

n+2

n’—2n+3n° —4n—4=12n+8
4n’ —18n—-12=0
2n° —9n-6=0

—(—9)i\/(—9)2 -4(2)(-6) 9++129

n= =

e o T

n(n-2)+1(3n+2)(n-2)=4(3n+2)

Chapter 1 Review Exercises

i
71. —2/3m +4-3=5
—oJam+4=8
J3m +4=-4
U

72. \51-14x+4=x-2
V5l-14x=x—6

Voi-1ax) = (x-6)
51-14x=x" —12x+36
0=x"+2x-15
0=(x+5)(x-3)

x=-5 or x=3
Check: x=-5

Vhl-14x+4=x-2

51-14(-5)+4=(-5)-2

2(2) J51-70=-11
{9“129} J-19=-11 sl
4 Check: x=3

69. Letu=v".
1lv 2 +23v ' +2=0
11 +23u+2=0
(11u+1)(u+2)=0

1
u=—— or u=-—
11
1
vi=e—= orv'i=-2
11
1
v=-11 or v=——
2

AVHhl1-14x+4=x-2

51-14(3)+4=(3)-2

V51-42=-3
Jo=-3
3=-3 fale
{ }; The values —5 and 3 do not
check.
73.
(x—ll)% =9

(-2 -2(9)"
x—11 27

Il
I+

x=274+11 or x=-27+11
x=238 x=-16

{-16,38}
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74. (2X+l)%=27 79. Letu=d'".
A% y 6d!’—7d"* ~3=0
((2x+1) 4) =(27)"> 6 T 3=
2x+1=81 (3u+1)(2u-3)=0
81-1
Xx= 2 uz—l or uzé
x= 40 f %
3 3
75. N 1) A (3)
~2|3y—10|+4=-6 (d]/) Z(—gj Or(d]/) =13
~2|3y-10/=-10 I S/
|3y-10|=5 27 8
3y—-10=5 or 3y—-10=-5 127
5 27" 8
y=5 or y=—

80. Letv=2u"—-1.

{5,5} (20 -1) ~10(20" ~1)+9=0

3

v’ —10v+9=0
76. |6—w|+7=2 (v 1)(r—5)=0
|6—W|:—5 et o i
{ } 2u"-1=1 or 2u"-1=9
7|7' |=[2p— S
p—4/=[2p— o1 o .
(p—4)=(2p—3) or (p— 4)=—(2p—3) u=+1 or u=i\/g
B 3p:77 (V5,1
p:_l p=—
3 81. Letuzi-i-l.
w
7 2
{—1,5} 2[i+1J _1o[i+1J=o
w w
78. 1w’ =— 2u2(—101;=o
2ulu—5)=0
ZLsz/3:10’1
w1 =107 u=0 or u=>5
= . )
(W2/3)3/2:i(1072)3/2 ;+l=0 or;+]_=5
1 i=—1 or —=4
w=110"=4+—— o -
1000 w=—4 or =1
{iﬁ} {1,-4}
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82. dv 10 _ 4
5v—-25 v-5 5

av 10 4

— T —=V+t+—

5(v-5) v-5 5

Chapter 1 Review Exercises

-9 gy o9+

4v-5(10) = (v—-5)(5v+4)
4v—50=5v" + 4v— 25v— 20

—5v° +25v—30=0
v —5v+6=0

(r-2)(v-3)=C

V:2 or V:3

1
83. m :E 2a2+2b2—2C2
om =2 + 217 —2c
2 2
(on) =(od w2727
4m® =23 +2b° - 2c
2m’=a +b' -
a=2m°-b'+c

a=+\om’ —p’ +&

1
+ =
C

84.

85. at _at
Vl

2
86. —-4< —§p+ 14

2
—-18< —Ep
272 porp<27
{p1p<27}; (~o0,27]

-
|

27
87. —06+02x<08x—18

12<06x
2<x0orx>2
{X |x> 2} ; (2,00)
¢ =
2
88. 2ty _y-1_y
6

3 4

12(%—5/—5/—_1}12(%
3 4 6
4(2+y)-3(y-1)<2y
8+4y-3y+3<2y
ll<yory>11

{vly>11}; (11,%)

L
L%

11
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89.
9-[5-4(t-1) { [
9-[5- 4t+4]> 3{2-[5-t-2]]
{2-[-
{ +t

t+ 3]}

_3}

9—[—4t+9]>3{2-
9+4t-9>3{2
at> 3{e-1}
4t>3t-3
£>-3

{t1t=-3}; [—3,00)

-
L

-3

90.a. x-12>0
x212
{x1x212]

b. 12-x>0

122 xorx<12

{x1x<12}
91.a. 5x+7>0
5x>-7

X2 ——
5

-

b. ;

92.a. t+2<8 or %t<—4

2-[5-(t+2) ]}

t<6 or t< =12
(_0016] a
-
=]
6
1
b- t+2£8 and §t<—4
t<6 and t<-12
(—oo,—lZ);
hY
7
—12

93. a.
—2(x—1)+ 4<x+3
—2x+2+4<x+3
—3x< -3
x>1

or 5(x+2)-3<4x+1
or b5x+10-3<4x+1
or x< -6

or x<—6

!

Bl

£
= | L%
1

-6

b. —2(x—1)+4< x+3
and 5( x+2)-3< 4x+1
x>1and x<—6

t)

94, —11<-4x-1<7
-10<-4x<8

10

—2x2-2

4

—2SXS§

95. 0<
3x—9

0<

<6

s L

0<3x—-9<24

9<3x<33

3<x<11

(3.11);

L

L)
3

3
y

11

96. 29,000< a< 31,000
97. Let x represent the September

rainfall.

854+ 579+ 863+ x

> 783

4
2296+ x

> 783

2296+ x> 3132

x>8.36

More than 8.36 in. is needed.
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98. Let p represent the price of sod.
4004 2000t< 850

2000t=< 450

t< 0225
She can afford sod that is
$0.225/ft? or less.

99. a. |w +2|+1= 6

w+2/=5
w+2=5 or w+2=-5
w=3 or w=-=7
73
b. [ +2/+1<6
|w+2|<5
—-5<w+2<5
=7<w <3
(-7:3)
C.|w+2+126
w+225
w+2<-5 orw+225
w<-=7 or w =3

(—oo,— 7} V) [3,00)
100.a. 3=|7x+1+4
~1=[7x+1)

)

b. 3<hx+q+4
~1<|7x+1)

(o)

c. 3zhx+q+4
—1zhx+q

U
101. a. |y+9-3=-3
|y+5|=0
y+5=0
y=-5

-5}
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b. |y+5|—3<—3
|y+5|<O

)

c. |y+9-3<-3

|ly+9<0
y+5=0
y=-5
(-5
d.
|ly+9-3>-3
|y+ 5|> 0
y+5<0 or y+5>0
y<-=5 or y>-5
(—oo,— S)U(—S,oo)
e |y+5-32-3
|ly+920
(=o=0)
102. a.
|x—]4=|3x+ 5|
x—1=3x+50rx—1=-3x-5
—2x=6 or 4x=-4
x=-3 or x=-1
-4
b.
=g =|x+9
x—1=x+5 or x—-1=-x-5
-1=5 or 2x=-4
or x==2

2



Chapter 1 Equations and Inequalities

=

x=1=1-x or x—-1=-1+x
2X=X or 0=0
x=1
(~e=re0)
103. 4|x+2-102-6
4|x+2|>4
|x+2>1
x+2<-1 or x+2=21
x<-3 or x>-=1

(o 3Jf-am)

104. |0 5x-8 <001
—001<05x—8<001
799< 05x<801
15.98< x<16.02

(1598,1602)

Chapter 1 Test

1. \J—25-—4=5:21
2

=101

207

105.  -9<4—|2k-1
~13<-|2k-1|
132 |2k -1

|2k-1<13
~13<2k-1<13
—12<2k<14
—6< k<7

o]

106. a. |x—3<05 or [3-4<05
b. [x-3<05
—05<(x-3)<05
25<x<35
[2535]
107. a.
|e=(2)|> 001
|t+2[> 001 or |-2—-4>001
b.
|e+2/> 001
t+2>001 or —(t+2)>001
£>-199 or t<—201
(—o0,~2.01)U(-1.99,)

3. (4—-74)(6+21)=24+8i-42i-147
=24-343-14(-1)
=24-347+14
=38-341

4. (3-54) =(3) - 2(3)(59) +(59)’

=9-30i+257
= 9— 304+ 25(-1)
~-16—301

4+31)(2+54)

2—53)(2+51)

4+3i
T 2-51

—~|



84201+ 61+151
2°+5
8+261+15(-1)

4+ 25
_ —7+26i
29
726

1
29 29
6.a. b’ —dac=(-4) —4(2)(7)
=16—-56
=-40
b. Because —-40< 0, there are two
non-real solutions.

x*+25=10x
x* —10x+25=0
b* - dac=(-10)" - 4(1)(25)
=100-100
=0
b. Because the discriminant is O,
there is one real solution.

3X(X+ 4) =2x-2
3% +12x=2x—2
3% +10x+2=0
b* - 4ac=(10) - 4(3)(2)
=100-24
=76
b. Because 76 > 0, there are two
real solutions.

7. a.

8. a.
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9. 3y+2[5(y-4)-2]
=5y+ 6(7+y)—3

3y+2(5y—20-2)=5y+42+6y—3
3y+2(5y—22)=11y+39
3y+10y—44=11y+ 39
13y—44=11y+ 39
2y =83
83

=7

83
2
2+t 3t-1_, 2t-5

6 4 3

2+t 31 2t-5
6 4 3

2(2+19-3(3t-1)=12-4(2t-5)
4+ 2t— 9t+3=12-8t+ 20
~Tt+ 7= —8t+ 32
=25

10.

{25)
1. 04(w +1)+038
= 0w +03(4+w)

04w +044+08=01w +12+ 03w
04w +12=04w +12
0=0



Chapter 1 Equations and Inequalities

-11 2 1

12. > — =
2x +x-15 2x-5 x+3

=11 2

(2x-5)(x+3) (13 5} =(2x-5)(x+ 3)[$]

~11-2( x+3)=1(2x-5)
-11-2x—6=2x-5
—2x-17=2x-5
-12=4x

-3=x
{ }; The value -3 does not check.

13. (3x-4) -2=11
(3x-4) =13
3X—4=i\/1_3
3x= 4i\/E
o 4++13

3
5]

3

14. v +10y=4

2 2
y2+10y+B(1o)} = 4+B(1o)}
yv*+10y+25=4+25
(v+5) =29
y+5=i@
y=—5429
fosvas)
15. 6 2t+1)=5-5t
12¢ +11t-5=0
(3t-1)(4t+5)=0
3t-1=0 or 4t+5=0

3t=1 4t=-5
1 5
t== t=——
3 4

209

2
16. ﬁ_xz_l
4 2
2
4[32{ 3 j: 4(_1}
2
3%’ —4x=-2

3%’ —4x+2=0
a=3,b=-4,c=2

e —b+b’ —dac

2(3)
_4%16-24

6
_4t+-8 4x2W2
6

6
2+ 12

3

=




Chapter 1 Test

17. 12y°+24y° =3y+6
12y’ +24y° —3y—6=0
12y’ =3y +24y° —6=0

3y(4y2—1)+6(4y2—1)20
y(4y2—1)+ 2(4y2—1)= 0
(4y2—1)(y+2)= 0
(2y+1)(2y-1)(y+2)=0

2y+1=0 or 2y-1=0 ory+2=0 4(d+7)=64—16d+d
2y=-1 2y=1 y=-2 4d+28=d" —16d+ 64
1 1 0=d —20d+ 36
y=——y=—
2 2 0=(d-2)(d-18)
{11,_2} d=2ord=18
2 Check: d=2
18. 2d=1-/d+7
(2y-3)"~(ay+5)"=0 [2(2) =1-|(2)+ 7
(2y-3)" =(ay+5)" Ja=1-+/9
3 3 =1 —
[y =[(35+9)"] e
2y—3=4y+5 Check: d=18
—8=2y VJad=1-/d+7
—4=y J2(18) =1-J(18)+7
{-4} J36=1-25
19, J2d=1-+/d+7 6=1-5
(@)2 :(1—\/d+ 7)2 6=-4 fals
{ }; The values 2 and 18 do not
2d=1-2Jd+7+d+7 check.
2Nd+7=8-d

(2 d+ 7)2 = (8-d)

20, S 42
c+6 ¢ —36
72
C

c+6_ (c—6)(c+ 6)

210



Chapter 1 Equations and Inequalities

(c=6)(cx 6)[0%6— 4) =(c-6)(c+ 6){%}

o c-6)—4(c-6)(ct+6)=72
& —6c—4c +144="72
-3¢ —6c+72=0
F+2c-24=0
(c+6)(c-4)=0
M or c=4

{4} - The value —6 does not check.

21. w"—11=0
w4/5=11
(w4/5)5/4 —+(11)""
w=+117"
{i115/4}

2
22. Letu=5-——.
k

U —6u—27=0
(u+3)(u—9)=0
u=-3 or u=9
2 2
5-—=-3 or 5-—=9
k
2 2
—_——=— or ——=4
k k
—-2=-8k or —-2=4k
1 1
k=— or k=——
4 2
1 _1
4" 2
23. -2=|x-3-6
4=]x-3
x—3=4 or x—-3=-4

211

24. |2v+9=|2v-1)
2v+5=2v—-1 or 2v+5=-2v+1
5=-1 dv=-14

v=-1

or

or

b=+a -c
27. 16 +v,t+2=0
16¢ —v,t-2=0
a=16,b=-v,,c=-2

. —bE~Nb’ —dac

2a

() £(-v,) —4(16)(-2)

2(16)

o v, tv,? +128

32

t=




28. & +b° + =49
=49-4 -b°

c=449-& -p°

14— x

29, —2<-—"<¢
3

-6<4-x<18
-10<-x<14
102 x>2-140or—-14<x<10

[—14,10}

4
30. —§y<—24 or y+7<2y-3

y>18 or
1)
31.3(x—5)+1£4(x+2)+6

and 03x-16>02
3x—1541<4x+84+6 and 03x>18

10y

0<x and X>6

(52

32. 2<-1+|aw -3

3<|aw -3

|4w—3|>3

dw —-3<—-3 or 4w —-3>3
dw <0 or dw > 6
w <0 or w>—

(—oo,O) U(é ,ooj
2
33. —[8-1|2-6
l8-v{<6
—6<8-v<6
—14<—v<-2
14>v>2
2<v<14

[2,14]

34.a|7x+4+11=2
|75+ 4| =-9

t
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b47x+4+11<2
hx+4<—9
{1

c47x+4+11>2
px+q>—9

i
35.a|x—1j+4=4
|x—1j=o
x—13=0

x=13

{13}
b. |x-13+4<4
|x-13<0

t

cwx—14+4s4
|x—1jso
x—13=0

T

dwx—1j+4>4

|x-13>0
x—13<-0 or x-13>0
x<13 or x>13

(—wﬁsyjuaw)

e. |x-13+424

|x-1320
x—13<-0 or x—-1320
x<13 or x2>13

(o)

36. Let x represent the amount of 80%
antifreeze solution (in gallons) to
be
mixed. 2 gal is the amount of the
50%
antifreeze solution to be mixed.
Therefore, (x+2) is the amount of

the resulting 60% antifreeze
solution.



Chapter 1 Equations and Inequalities

80% 50% 60%
Sol. Sol. Sol.
Amount
of Sol. X 2 x+2
Pure
Anti- | 08(x) | 05(2) | 06(x+2)
freeze
O.8(x)+ o5(2)= O.6(x+ 2)
08x+1=00x+12
02x=02
x=1
1 gal of 80% antifreeze should be

used.
37. Let x represent the speed of the
plane

flying to Seattle. Then, (x+60) is
the

speed of the plane flying to New
York

City.

Distance | Rate | Time
Seattle
Flight 23x X 2.3
New
York | 33(x+60) | x+60 | 3.3
Flight

2 3x+33(x+60) = 2662
23x+33x+198= 2662
56x+198=2662
56x=2464
x =440
x+60=440+60
=500
The plane flying to Seattle flies
440 mph, and the plane flying to
New York flies 500 mph.
38. Let f represent the time it would
take
the second hose to fill the pool if it
worked alone.

213

1j3b+1j3b_ 1 b
3hr thr 12hr

{5040
3 t 12
2t+6=>5¢t
6=3t
t=2
The second hose can fill the pool in
2 hr.
39. Let x represent the patient’s LDL
cholesterol level. The HDL
cholesterol
level is 70 mg/dL, and the total

cholesterol is (x+ 70).

x+70
70

x4+ 70
70( - j—70(3.8)

x+70=266
x=196
x+70=196+70
=266
The LDL level is 196 mg/dL and

the total cholesterol is 266 mg/dL.
40. Let x represent the base of the

triangular portions and (x+ 7)

38

represent the height.
A= Z(Ebhj+ Iv
2
276= 2{%(x)(x+ 7)}+18(X+ 7)

276=x"+Tx+18x+126
0= x"+25x—150
0=(x+30)(x-5)
M or

x+7=5+7
=12
The base of the triangular portions
is 5 ft and the height is 12 ft.



Chapter 1 Test

1, 42. L et s represent the score on the
41.a. s= -3 gt +v t+ s

sixth
1 round.
=—=(32)£ +(60)t+2
2 92+ 88+ 85+ 9O+89+s<88
=—16t + 60t+2 6
_ 444
b. 52=-16¢ +60t+2 TS5 g3
_— 2 A
0=-16t +60t—50 4444 s< 508
2
0=8¢ —30t+25 s< 84
L bt Vb’ —dac The golfer would need to score
B 2a less than 84.
2
(= — — v
)0 <a(0)(2) gy o [
_ 30£+/100 g_ |3x547
N 16 h
2
_ 30x10 (9)2 _ 3x54r
16 Th
162
=205 o5 r =202 105 81_7
16 2 16 4
162
h=—
The ball will be at a height of 52 ft _ 81
h=2 m.
at
times 1.25 sec and 2.5 sec after
being

kicked.

Chapter 1 Cumulative Review Exercises

2

1| (55+3) = (55-3) |

2
_ 2 _ 2 _
- [25){ +30x+ 9—(25x° — 30x+ 9)} xed wed

2 . -
:(25x2+30x+ 9— 255" + 30x— 9) 4%’ —8x—12 6x° —54
=(60x)" = 3600x*

2. (4 3+ 2\5)(46—2\5)
() ()
=16(3)-4(2)

=48-8=40

214



Chapter 1 Equations and Inequalities

3(X+ 3)
2
4, 6 3 =
x+2 x-2 x'—4
6 5 X

- x+2_x—2+(x+2)(x—2)

g6 s B

X

(x+ 2)(x— 2)

3 6(x— 2)— 5(X+ 2)+ X

(X+ 2)(X—2)

_ ox—12—5x-10+ x

(x+ 2)(X— 2)

2x—22

(x+ 2)(x—2)

+

11. Let x represent the amount
borrowed at 4%. Then, (8000 x)

is the amount borrowed
at 5%.

4% 5% To

Princ X 8000— x

Inter | x(0.04) (8000-x)(0] 38

215

N

7. \/81y ‘W 3/27y3w12-3y222

=3w 3V 7

8. a. |47z—114 or|1l— 47r|
b. |47r—1]1=47z—11
9. 4x’-32y°

:4(x —8y6) 3
et
[(X 2y° )( 2+2xy2+4y4)}
—71)(2-54)

3=71

" 2451 52+ 54)(2-54)
6

—157i—1414 357

4425
6291+ 35(—1)

29
_ —29-29i

29
=—1-1

x(0.04)+(8000— x)(0.05) = 380
004+ 400 0 05x = 380
—0.01x+ 400 = 380
~0.01x=-20

x= 2000

8000—x=8000-2000
= 6000



Stephan borrowed $6000 at 5%

12. (4x-1) +3=6
(4x-1) =3
4x—1=14/3
ax=1%+/3
lei\/E

4
1+4/3
4
13. 2X(X— 4) =2x+5
2x* —8x=2x+5

2x° —10x—5=0
a=2,b=-10,c=-5

e —b+ b’ —dac

2a

~(-20)(-10)" - 4(2)(-9)

2(2)

 10£+/100+ 40
a 4
10++/140

4
:10J_r2\/£ _ 5++/35

4 2
{5i\/£}

2

14. Letu=§+l.

2
2(f+1j + 5(i{+1j—12= 0
3 3
2u" +5u—-12=0
(2u-3)(u+4)=0

3
u=— or u=-4
2
122 or Zi1--4
3 2 3
x 1 X
—=— or —=-5
3 2 3
3
Xx=— or x=-=15
2

Chapter 1 Cumulative Review Exercises

and $2000 at 4%.

5}
15. Vx+4-2=x
m=x+2
( X+ 4)2 =(x+2)2
x+4=x +4x+4
X +3x=0
x(x+3)=0

x=0

Xx+4-2=x
(-3)+4-2=(-3)
1-2=-3
-1=-3 fals=

5—x=-2
—-x=-=7 or

x="1 or
=7}
72

17. X—9=——
x—8

or x=-3

or 5—x=2

—-x=-3

x=3

x—8

(s-8)(-5)=(x-9) 2

X =17x+72="72
x—17x=0
X(X—l7)= 0

x=0 or x=17

{017}
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Chapter 1 Equations and Inequalities

18 AUB= [0,11]

3
20. ——y<15
5Y
y>-25

. a.
b
c. AUC ={x |x<11}
d
e o
f

. BNC={ |
19. [2x-11+1<12
2x-11<11
~11<2x-11<11
0<2x< 22
0< x<11
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