Section 1.1

Chapter 1 Equations and Inequalities

Section 1.1 Linear Equations and
Rational Equations

12=4+x
L. linear 12-4=4+x-4
2. first ) . 8=x
3. solution e. Linear;
4. conditional {8}
3. identity —-6x—-4=20
6. contradiction —6x=24
7. rational 11 X =_4
8. empty (or null); L jard {_4}
—&=8 8y +6=22
—2_8 8y =16
-2 2 )
9. a. Linear; X=-4 12.
(-4 -2
b. Nonlinear 4=7- 3(4t + 1)
1 4=7-12t-3
-=x=8
2 4=4-1X
_2(_1)() =-2(8) 0=-12
13. 0=t
e. Linear; x =-16 {0}
{—161} 11=7-2(5p-2)
d. Nonlinear
x-2=8 11=-7-10p+4
X—212=842 11=11-10p
e. Linear; x =10 0=-10p
{10} 14. 0=p
12=4x {0}
2_4x
4 4

10. a. Linear; 3=X
{3

b. Nonlinear

12=lx
4

1
4(12)=4| —x
(12)=4{ 3x)
¢. Linear; 48=x
{48}
d. Nonlinear
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-6(v-2)+3=9-(v+4)
-ov+12+3=9-v-4
6/ +15=5-v
_5/=-10
15. v=2
{2}
~5(u-4)+2=11-(u-3)
-5u+20+2=11-u+3
-Su+22=14-u
_4y--8
16. u=2
{2}
2.3=4.5x+30.2
-27.9=4.5x
1%. -6.2=x
(-6.2}
94=35p-04
9.8=3.5p
18. 28=p
{28
0.05y + 0.02(6000- ) = 270
0.05y +120— 0.02y = 270
0.03y +120=270
0.03y =150
19. y = 5000
{5000}
0.06x + 0.04(10, 000 x) = 520
0.06x + 400- 0.04x = 520
0.02x =120
20. x = 6000
(6000}
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2(5¢—6) =4 x-3(x-10)]
10x —12 = 4(x - 3x + 30)
10x —12= 4(-2x + 30)
10x —12=-8x +120

18x =132
132 22
X=—=—
21. 18 3

3

3
4(y-3)=3y+2(y-2)]
dy -12=3(y+2y -4
dy -12=3(3y -4
dy—12=9y-12

-5y =0
22. y=0

12 1W—é =12 ZW+2
2 4 3
ow-9=8v+24
-2w =33
33
w=—-——
25. 2



Chapter 1 Equations and Inequalities

&

2 3 7

SERT e
12p-9=14p-30
2p=-21
_2a
26. P72

“l Yy _y+3,4
5 4 2
20(—‘1+¥j=20(y+3+1j
27. 5 4 2
4(y—1)+5y:10(y+3)+20
4y —4+ 5y =10y + 30+ 20
9y -4=10y + 50
_y=54
- 54
{(-54
X—-6 x x+1
—t=—"+2
28. 3 7 3
21 X260, X|_oq( X+, 5
3 7 3

7(x-6)+3x=7(x+1)+42
IX—42+3x=Tx+7+42
10x - 42=7x+49
X =91
9
3
91
Ei
n+3 n-2 n+1
29. 4 5 10

1
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20(—3—2j _ zo("_“_ j
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=41
{43
t-2 t+7 t-4

+2
3 5 10

30 =2 t+7 =30 ﬂ+2
3 5 10

10(t-2)-6(t +7)=3(t - 4)+ 60
106 -20-6-42=3-12+60
4 -62=3+48
30. t=110
{110}
T=-18%a+212
T =-183(4)+212
= 204.68°F
~ 205°F
T=-183%+212
193=-1.83a+212
-19=-1.8%
b. 104=a

10.4x10° =10,400

Approximately10, 400 ft
C =167.95x + %4

C= 167.95( 9) +9A
= $1605.55
C=167.95x+%
2445.30=167.95x + A4
2351.30=167.95x
b. 14=x
14 credit-hours

31. a.

32. a.



S=14.2 +149
362=14.2 +149
213=14.2

33. 15=t
2004 +15= 2019

In 2019
S=1& +232

628=1& + 232
396=18
34. 22=t
2000+ 22 = 2022

In 2022
35.a. C=7x

C=105
7x =105
b. x=15
The motorist will save money
beginning on the 16™ working day.
36. a. C = 2.25x
C=89
2.25x =89
b. x ~ 39.6

The commuter will save money on the
40" ride.

37. a. 1= 45,000+ 2250x
b, = 48,000+ 2000x
5 =5
45,000+ 2250x = 48,000+ 2000x
250x = 3000
. x=12yr
38. S, = 25,000+ 0.16x

b. S, = 30,000+ 0.15x
S =S,
25,000+ 0.16x = 30,000+ 0.15x
0.01x = 5000
x = $500, 000

C.
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2x—3= 4(X—1)—1—2X
2X—-3=4x-4-1-2x
2X—-3=2x-5
39. —3=-5
Contradiction

4(3— 5n)+1= —4n-8-16n
12-20n+1=-4n-8-16n
-20n+13=-20n-8
10. 13--8
Contradiction
(6-2w) = 4(w+1)- w10
—-6+2w=4w+4-2w-10
—6+2w=2w-6
a1. 0=0
Identity; U
-5+ 3x=3(x-1)-2
~5+3x=3x-3-2
-5+3x=3x-5
42. 0=0
Identity; U

1x+3:}x+1
2 4

4 1x+3 ~4 lx+1
2 4
2X+12=x+4

43. x=-8

Conditional equation; -8

2 1
2, 5.1, 4
37777

2 1
6l Zy-5|=6/=y-4
A
4y -30=y-24
y=6
14. y=2
Conditional equation; 2
3,2 >
45. X-5 x+4 7
X£5x#-4
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2 5 2
16. Xx+1 x-7 3
X#-1x=7
5 3 1
2x-3 5x 3-x
5 _3_ 1

44.

W+3+1:W—5

4w w
4W(W+3+1j=4W[W_5}
4w w
W+ 3+ 4w = 4(w - 5)
Sv+3=4w-20
51. w=-23
{-23}
X+2 x-7

+1=
ox X

6x[x+2+1j:6x[x_7]
o6x X
x+2+6x:6(x—7)
X +2=6x - &2

4(0—3)(0%33}:4(0— )(:33_%

4c:12—3(c—3)
dc=12-3x+9
Tc=21

c=3

{ } ; The value 3 does not check.
7 7 d

54. d-7 8 d-7

7 7 d
8(d—7)(r7—§]=8(d—7)[r7j
56— 7(d— 7) = &
56— 7d +49=8&
-15d =-105
d=7

{ } ; The value 7 does not check.
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=3
55. =2
12}
1 5
w+2 wi-4
1 5
w+2  (w+2)(w-2)
(W+2)(W—2)(W12 :(w+2)(W—2){(W+2)5(w—2)}
w-2=5
56. W=7
{7}
p) 1 11
57. X=5 x+5 x*-25
2 1 11

X-5 x+5 (x+5)(x-5)
e e e =]
2(x+5)-1(x-5)=11
2x+10-x+5=11
x+15=11
x=-4
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2 110

58. c+3 c-3 ¢*-9
2 1 _ 10
c+3_c—3_(c+3)(c—3)

(c+3)(c_3)(0723—c—13) (C+3)(C—3)[%}

2(c-3)-1(c+3)=10

2c-6-c-3=10
c-9=10
c=19
9}
-4 1 4
59. x2-x-12 x-4 x+3
14

(x 4 x+3 X 4) (X+3

(x-4)(x+3) = ;14)1(+3 X14)] X — 4(x+3{xi3)}

~14—(x+3)=2(x- 4)
-14-x-3=2x-
-17-x=2x-
-3=X
{ } ; The value =3 does not check.
2 2 1
60. X2+5x+6 X+2 X+3
2 2 1
(x+2)(x+3) (x+2) (x+3)
(x+2)(x+3) (x+2)2(x+3) xfz)]:("+2)("+3)[(x+3)]
2-2(x+3)=(x+2)
2-2X-6=Xx+2
—4-2X=Xx+2
-2=X

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

(x—2(x+1) (x—2)(x+2) (X+2)(x+1)
5 2 4
(2 =20Y) 5D 92 :(“2)(’(‘2)("*1){(“2)(“1)}
5(x+2)—2(x+1):4(x—2)
5 +10-2x-2=4x-8
3x+8=4x-8
16=x

{16}
4 1 2
62. x>-2x-8 x*-16 x’>+6x+8
4 1 2

(x=4)(x+2) (x-4)(x+4) (x+4)(x+2)
4 1 2
(x+4)(x—4)(x+2) =) x+2)_(x—4)(x+4) = x+4)(x—4)(x+2){(x+4)(x+2)]
4(x+4)-1(x+2)=2(x—4)
4x +16-Xx—2=2x -
A +14=2x—8
X =-22

5 3 2
63. m-2 m*+2m-8 m+4

5Mm+20=m+4
4m=-16
m=-4

{ } ; The value —4 does not check.
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10 159 6
6. n-6 n*-2n-24 n+4
10 15n 6

6 (n-6)(n+4) n+4

(n_a)(n+4)[n%6 :(n—6)(n+4){(n_61)5(';+4)—an
10(n+4) = 150 6(n—6)
10n+40=15n-6n+36
10n+40=9n+36

n=-4
{ } ; The value —4 does not check.
5x B 1 B 3
63. X*-5x-2 HIX+1 2-x
5x 1 -3

(x+)(x-2) H+1 x-2
(3x+1)(x—2){(3x+1)5)zx_2)— 3X1+1]=(3x+1)(x—2)[x_—_32j
5x—1(x—2):—3(3x+1)
5 -x+2=-9%-3

dx +2=-9% -3
13x=-5
5
X=——
13
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66.

67.

68.

69.

70.

71.

2.

3.

3

Section 1.1

2 4

2% +x-3 2%+3 1-x

3

2 -4

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

(2X+3)(X_1){(2><+3)(x—1)_ 2x+3} :(2“3)()(_1)(;——41]

3 - 2(x~1) = —4(2x+3)
3 2x+2=-8-12

X+2=-8-12
% =-14
14
9

3

A =Iw for/

A lw
woow
Azlorlzi
w w
E=IRforR
E IR
T
E:/EeorFe:E
/ /

P=a+b+cforc

P-a-b=corc=P-a-b

W=K-T forK
W+T=KorK=W+T

As=s,-s fors,
AS-S,=-S,

S, =S,—-As

At =t, —t, fort,
At—t, =—t,

t, =t —At
7x +2y =8fory

2y =-7x+8

2y -7x+8

2 2
-7x+8
y:

2

7
ory=——x+4
Y=73

3x + 5y =15fory

5/ =-3x+15
S -X+15
5 5
y:_3x+150ry:—§x+3
74. 5 >
5x -4y =2 fory
—dy = -5x+2
-4y  —5x+2
4 -4
y:5x— oryzéx—1
75. 4 4 2
7x -2y =5fory
-2y =-7x+5
-2y -Ix+5
2 2
y:7x_50ryzzx—§
6. 2 2 2

1 1
—x+=y=1for
> +3y y
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1 1
6(§x+§yj_6(l)
X+2y=6
2y ——3K+6
2y -3x+6
2 2
-3x+6

y= ory=—i23><+3

2

lx—%y=21“ory

78. 4

1 2
12(Zx —§yj =12(2)
X-8 =24
-8y =-3x+24
-8y -3x+24
-8 -8

S:Q(a+
2

n
z(s):z[i(am)}
2S=n(a+d)
2S=na+nd
2S—na=nd
2S-na _nd
n n
ZS—na:d
2S-na 2S

ord=—-a
n n

:g[2a+(n—1)d] fora

d) ford
9.

d=

30.
2(s)

2{%[2a+(n—1)d]}

n[2a+ n- 1 }
n(2a+nd d)
2an+n*d —nd

2S
2S
2S=

2S—n’d+nd =2an
2S-n’d+nd _2an
2n 2n
2S-n’d+nd _
2n -

V4 :%mzh forh

3(V)= 3[};” Zhj
3
3V =zxr’h
1 zreh
71'1’2 72'1’2
12=h orh=12
81. 7r r

74 =%Bh forB

3(v) = 3@ th
3V =Bh
3V Bh

h  h

cY% ¥
h

6

6=

=B orB=
82. h
4x +tx for x

x(4+t)
6 x(4+t)
4+t 4+t

——=XOrX=——o
83. 4+t 4+t

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

=X 0rx=
84. 3+k 3+k

90

_2S-n’d+nd

2n



6x +ay =bx + 5forx

A=P+pPrt forP

O =sm A =P(1+rt)
X(6-b)=3-a A _Pl+rt)
_ 1+rt 1+rt
x(6 b): 5—ay . )
o-b b —PorP=
S-ay ay -5 87. 1+t 1+ 1t
b " b6 C=A+Ar forA
85. 6—b b_6
3 +2y =cx+d forx C=A(1+r)
H-ox=d-ay c A(l+r)
X(3-¢)=d=2 1+r  l+r
(3 o a £ _aoa=-
x( —C):d—Zy o 1T -
3-¢ 3-¢
X=M Orxzﬂ
86. 3-c¢ c_
> __ 2
89. 2n+1 3n-4

(2n+1)(3n_4)[

2n5+ J =(2n+1)(30- 4)(3,7_—34]

5(31-4)=-2(2n+1)
15n—20=—4n—2

19n =18
18

n=—
19

4 2

90.

(52—3)(4Z+7)(5Zi3j=(5z—3)(4z+7)(4—2 J

57-3 4z+7

7z +7

4(4z+7)=-2(52-3)
167 +28=-10z+6

5

267 =22
_2_ 1
26 13

91
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5-2{3-[5+3(v-7) ]} =& +6(3-4v)-6L

5-2[ 3-(5v+3/-21) | =& +18-24v 61
5-2[3-(&-21)|=-16r-43
5-2(3-8/+21)=-16v-43

5- 2(24—8/) =-16v-43
5-48+16v =-16v - 43
16y - 43=-16v-43
32v=0
v=0

{0}

{ 2 8u-2(u- }=—4u+32 u)+8

3)]
6- [ 2(8u-2u+6)|=-4u+6-3+8
[4 2(6u+6)|=-7u+14
6-(4-12u-12)=-Tu+14
6-(12u-8)=-Tu+14
6-12u+8=-u+14
-u=0
u=0
{0}
(x=7)(x+2)=x*+4x+13
X2+ 2x-Tx-14=x*+4x+13
x?-5x-14=x*+4x+13
-9 =27
93. X=-3
-3
(m+3)(2m-5)=2m?+ 4m-3
2m? +6m-5m-15=2m*+4m-3
2m*+m-15=2m*+4m-3

-3m=12
94. m=—4
4
3 9 2

95. -4 26+ 20°-5-12
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+3) ZC+3
2
c(20+3)(c—4)[ ~ 20+3}_C 2c+3 (20+3)(c—4)}
20+3
60+9 9C+36 20
X +45=2
Sc=-45
c=9
19
4 5 2
96. o’-d 2d°+5d 207 +3d-5
4 5 2

d(d-1) d(z+5) (24+5)(d-1)
4 2
d(2d+5)(d_1)|:d(d 1 2d+5} d(2d+5) 1){W}
(2d+5) 5(d-1)=2d
8J+20-5d+5=2d

X +25=2
d=-25
-2
1.1 1(x+1)—1X (t+2)2:(t—4)2
32 2 6 t?+4t+4=t>-8+16
6 }X+1 -6 1(X+1)—}X 12t =12
3772)7 72 6 B
2x+3=3(x+1)-x 99. =1
2X+3=3+3-x {1}
2x+3=2x+3 (y—3)2=(y+1)2
97. 0=0 y? -6y +9=y*+2y+1
e, 1 e
§X+§:§(X+1)+EX 100. , y=1
10(& +2j 10{2(X+1)+ix} {}
2" ' g 5 10

5 +4=4(x+1)+x
5+4=4x+4+x
5X+4=5x+4

98. 0=0
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3 5

101. 3a+4 5a-1

(3a+4)(5a-1)

(3a+
=4 [l=s)

3(5a—1): 5(3a+4)

15a-3=15a+20
-3=20
{}
8 2
102. 8x-3 2x+5
(8x—3)(2x+5 (8x 3 2x+5)
8 2
8x-3 2xX+5
(2x+5 (8x 3
16x+40=16x-6
40=-6
{}
_ 40+ 20x
1+ 0.05x
103.
200 40+ 20x
1+ 0.05x

(L+ 0.05%)(200) = (1+ 0.0Sx)(

104.

200+ 10x = 40+ 20x
-10x =-160
x=16yr

180¢

T 2+10
180

~2+10
(2t+10)(60):(2t+10)(
120¢ + 600 = 180¢
—-60t = -600
t=10sec

40+ 20x
1+ 0.05x

180¢
2t+10

|

)

94

105. 2 30

2(7)- 22[ic+1—1]
22

154=c+121
c=33m

A
106. 24 32

32(9):32(5+ihj
2"32

288=80+h
h =208 mi

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. The equation cannot be written in

the form @& +0=0_The term

3 30 3

X . Therefore, the term X
is not first degree and the equation is
not a first-degree equation.

110. The equation cannot be written in

the form & +0=0_ The term
2
2x =2 . Therefore, the term

2Vx is not first degree and the
equation is not a first-degree
equation.

111. 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.

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

x 1
equation 3 2 , the LCD is 6,
—+==1

whereas for X 2
2X.

, the LCD is

Section 1.2

ax+6=4x+14
a(4)+6=4(4)+14
4a+6=16+14

113.

114.
a(2x-5)+6=5%+7

a| 2(16)-5|+6="5(16)+7
a(32-5)+6=80+7

27a+6=_87

27a=281

115. a=3
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= -9
72a=-504
a=-7
Section 1.2 Applications with
Linear and Rational Equations
d
1. $900 1.t
2. 0.08(2):0.16L 5. P=2+2w
d 6. 180°
3.7
4. Let x represent the amount borrowed at 3%. Then, (5OOO_X) is the amount borrowed at
2.5%.
3% Interest 2.3% Interest Total
Principal X 5000- x
Interest (= | x(0.03)(1) (5000-x)(0.025)(1) | 132.50
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x(0.03) + (5000—x)(0.025) =132.50
0.03x +125- 0.025x = 132.50
0.005x +125=132.50
0.005x = 7.50
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 3.5% Interest Loan | Tot
Principal X 22,000-x
Interest (I = X(0.04)(1) (22, OOO—X)(0.0SS)(l) 910

X(0.04) + (22, OOO—X)(0.0SS) =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 — 20005 the amount invested
in the 18-month CD.

3-yr CD 18-month (1.5-yr) | Total
Principal X Xx —2000
Interest (I = x(0.044)(3) (X - 2000)(0.03)(1.5) 706.50

X (0044) (3) + (X - 2000) (0.03) (1.5) =706.50
0.132x + 0.045x — 90 = 706.50
0.177x — 90=706.50
0.177x = 796.50
x =4500
x —2000=4500- 2000
= 2500
Fernando invested $4500 in the 3-yr CD and $2500 in the 18-month CD.

(x +5000)

10. Let x represent the amount invested in the 5-yr Treasury note. Then, is the

amount invested in the 10-yr bond.
3-yr Note | 10-yr Bond Tot
Principal X x + 5000
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Interest (= | x(0.028)(5) | (x+5000)(0.036)(10) | 5300

X (0.028) (5) + (X + 5000) (0.036) (10) =5300
0.14x + 0.36x + 1800 = 5300
0.5x + 1800 = 5300
0.5x = 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 + 50005 the amount of the resulting 9% solution.

3% 10% 9% Solution
Amount of X 5000 x + 5000
Pure Ethanol 0.05x 0.1(5000) 0.09(x + 5000)

0.05x + 0.1(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 + 60 s the amount of the resulting 25% solution.

10% 30% 235%
Amount of X 60 X+ 60
Pure Saline 0.1x 0.5(60) 0.25(x + 60)

0.Ix + 0.5(60) = O.25(x + 60)
0.1x +30=0.25x +15
15=0.15x
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

. . X +480) . .
concrete mix that is 70% sand. Therefore, ( ) is the amount of the resulting 75%
sand mixture.

100% 70% 5% Sand
Amount of X 480 X + 480
Pure Sand X 0.7(480) 0.75(X + 480)
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x +0.7(480) = 0.75(x + 480)
X+ 336=0.75x + 360
0.25x=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

. . . 4-x) . :
resulting 65% antifreeze solution. Therefore, ( ) is the amount of 50% antifreeze
solution that is not drained.

100% 30% 63%
Amount of X 4 x 4
Pure Antifreeze | x 0.5( 4—x ) 0. 65( 4)

x +0.5(4-x) = 0.65(4)

X+2-05x=26
0.5x=0.6
x=12

1.2 gal of 50% antifreeze solution should be drained and replaced with 100% antifreeze.

13. 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.

Distane | Rate | Tim
Los Angeles Flight 3.4x X 3.4
New York City 2 4(x + 60
Flight A x+60 | 2.4

34x + 2.4(x + 60) = 2464
3.4x + 2.4x + 144 = 2464

5.8x = 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.

16. Let x represent the speed of the plane flying to Seattle. Then, (X B 44) is the speed of

the
plane flying to Boston.

Distance Rate Time
Seattle Flight 5.2x X 5.2
Boston Flight | 2.5(x-44) x—-44 |25
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5.2x +2.5(x — 44) = 3124
5.2x+2.5x-110= 3124
1.7x = 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.

Distan | Rat | Tim

To X
School | * 32 EY)
To X
Home X 48 4_8

X X125

32 48

9% ==+~ | = 96(1.25)
32 48
X +2x=120
5x =120
x=24

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

Runni

X 8
ng

Riding | 5x 16

5|g1 oo | % E

X, X _175
8" 16

16 X+ 2| =16(1.75)
8 16
2X+5x =28
7x =28
x=4
The loop is 4 mi.

99



Chapter 1 Equations and Inequalities

19. Let t represent the time it takes for the
1 .
= mile
runners to cover

llap . llap 1lap
66sec 60sec tsec

660 [ -+ — | - 660 [ X
66 60 t
10t + 11t = 660
21t = 660

t=£70z31.4sec

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

ljob N ljob _ ljob
40mn 60mn tmn
1 1 1
1206 —+—= |=120¢| =
o) ()
¥+2t=120
5 =120
t=24mn

21. Let t represent the time it takes the

second pump to fill the pool by itself.
ljob N ljob _ ljob
10hr thr 6hr
1 1 1
30| —=+=|=30| =
(&+1)->(3
¥+30=5%
30=2
t=15hr

22. Let t represent the time it takes

Angelina to mow the lawn by herself.
ljob N ljob 1job
50mn tmn 30min
150 1 +} =150 1
50 t 30
3 +150=5%

150=2t
t=75mnorlhr15mn
23. Let x represent the amount of cement
and y represent the amount of gravel.

1 _x
24 150
2.4x =150
X =625
24_150
36 y
2.4y =540
y =225
62.5 Ib of cement and 225 1b of
gravel
24. Let x represent the property tax on a
house that is $240,000.
180,000 240,000
1296 X
180,000x = 1296( 240, OOO)
1296( 240, 000)
X =
180,000
x =$%$1728
235. Let x represent the patient’s LDL

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

+60).

cholesterol is (X

X+ 60
60

60[)( EOGOJ - 60(34)

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

=34

Democrats. Then, (X B 10) represents
the number of Republicans.

x 1
x-10 9

9(x - 10)( XloJ ~9(x-10) (%1]

x—
% =11(x - 10)
9% =11x -110
110=2x
55=x
x—-10=55-10=45




x 1
x-10 9

9(x - 10)( X 10) ~9(x-10) (131)

X —
% =11(x -10)
9% =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
4x = 960
X = 240 bess
29. Let x represent the distance from the
epicenter to the station.

Distan | Rat | Tim
| 14 5 X
Waves |~ 5
S 3 X
Waves |~ 3
X_X_ap
3 5
15/ X -2 |=15(40)
3 5
5x — 3x = 600
2x = 600
X =300 km

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

Distan | Rat | Tim

P
Wave | x 8

X
8
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4.8

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

x — 0.25x = 180+ 0.40(180)
0.75x =180+ 72
0.75x = 252
X =$%$336

32. Let x represent the price set by the
bookstore.

x —0.10x = 80+ 0.35(80)
0.90x = 80+ 28
0.90x =108

x =$%120

33. a. C=110+60x
C =350
110+ 60x = 350
60x = 240
b. x=4hr

34. a. C=2400+80x
C =5520
2400+ 80x = 5520
80x = 3120
b x=39hr

33. Let x represent the height of the
Washington Monument.
5 X
4 444
4x = 2220

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

light post
x ft

6 ft
20 ft

man

40 ft
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6 _ X
20 40+20
6_x
20 60
20x = 360
x =18ft
37. Let x represent the height of the pole.

1
=X

Then, 8 is the length of the pole that

2
=X

is in the ground, and 3 isthe length
of the pole that is in the snow.

x:1.5+zx+}x
3 8

_Zx-Zx=15
X3X 8X

24 x—zx—}x :24(1.5)
3 8
24x —16x — 3x = 36

5x =36

x=172
The pole is 7.2 ft long, and the snow is
4.8 ft deep.
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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%

e . 40-x) . . . .
fertilizer solution. Therefore, ( ) is the amount of 20% fertilizer solution that is not
drained.

0% 20% 15%
Amount of X 40— x 40
Pure fertilizer | 0(x) 0.20(40-x) | 0.15(40)
O(X) + 0.20(40—X) = 0.15(40)
8-020x=6
-0.20x = -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, (ZOO_X) is
the amount of the final 25% salt solution.
0% 3% 25%
Amount of X 200 200—x
Pure salt O(X ) 0.05( 200) 0.25( 200—x )
O(X) + 0.05( 200) = 0.25(200—X)
10=50-0.25x
-40=-0.25x
160=x
160 mL should be evaporated.
A1. The length of the lot is | =128+ 2x P=2+w
The width of the lot is W = 60+2x_ 396 = 2(78+ 2x)+ 2(36+ 2x)
P=2+2w 396=156+ 4x + 72+ 4x
440=2(128+ 2x)+2(60+ 2x) 396=8x + 228
440 = 256+ 4x + 120+ 4x 168=8x
440 =8x + 376 21=x
64 = 8x The width of the border is 21 ft.
8= x 43. a. The width of the kitchen is w. The
The width of the easement is 8 ft. length of the kitchen is / =W+ 4,
42. The length of the play area is P=2+w
I'=78+2X The width of the play area 48= 2(W + 4) +2w
is W =36+2x 48=2w + 8+ 2w
48=4w + 8
40 = 4w
10=w

The kitchen is 14 ft by 10 ft.
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A=Iw+0.1w [=2w+2
~1.1w =2(10)+2
A=1114)(10 he porch 8 22 ft by 10 £
3 ; The porch is t by t.
b, =141t A=Ilw+01w
C =1.06(12)(154) ~1lw
c. =3$195888 A =1.1(22)(10)
44. a. The width of the porch is w. The — 242 2
length of the porch is /| = W +2. b =
P -2+ 2w C-= 1.075( 5.85)(242)
64=2(2w +2)+ 2w e. ~S12188
64=4w + 4+ 2w
od=6v+4
60= 6w
10=w
45. Aliyah had ~0.28( )= = 2240=5760 i1 vest. Let x represent the
amount she invested at 11%. Then, (5760_ X) is the amount she invested at 5%.
11% 3% Investment Total
Principal X 5760 x
Interest (I = X (0,11) (1) (5760 — X) (0.05) (1) 453.60

X(O.ll) + (5760—X)(0.05) =453.60
0.11x + 288— 0.05x = 453.60
0.06x + 288 = 453.60
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 Stock Fund Tot
Principal X 2x
Interest (I = x(0.035)(1) (2¢)(0.17)(1) 1125

x(0.035) +(2¢)(0.17) = 1125
0.035x + 0.34x =1125

0.375x =1125

x = 3000

104



Section 1.2
2x = 2(3000)

= 6000
Caitlin invested $3000 in the balanced fund and $6000 in the stock fund.
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7 X
8 128
8x =89.6
x=11.2
8 128
y 12
12.8y =96
9. y=175
x=11.2ftandy =7.5cm
12 x
09 1.04
0.96x =1.248
x=13
05 1.2
'y 0%
12y =048
18. y=04

x=13mandy=0.4in.

49. No. If x represents the measure of the

smallest angle, then the equation
X+(x+2)+(x+4)=180 q
oes not

result in an odd integer value for x.
Instead the measures of the angles
would be even integers.

30. No. If x represents the number of each

type of bill, then the solution to the

equation 20X +10x +5x =100 js not a

whole number.

3 1. Let x represent the smaller number.

+16)

x+16:3+z
X

X
(x+16j [ 2j
X =x| 3+=
X X
X+16=3x+2

14=2x

7=x
x+16=7+16

=23

The numbers are 7 and 23.

Then, (X

32. Let x represent the smaller number.

Then, (x+25

is the larger number.

) is the larger number.

x+25:4+1
X X

(x + 25] [ 1]
X =X| 4+-=
X X
X+25=4x+1
24 = 3x
8=x
x+25=8+25
=33
The numbers are 8 and 33.
33. 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 =9 + 32
108=18x
6=x
14-x=14-6
=8
The original number is 68.
34. Let x represent the tens digit of the

number. Then, (9_X) is the ones

digit.
10(9-x)+1(x)=10(x)+1(9-x)-45
90-10x+x=10x+9-x-45
90-9% =9 - 36
126=18x
7=x
9-x=9-7
=2
The original number is 72.
mx;+mx, =0
(30)(-1.2)+(20)x, =0
20x, = 36
55. x,=18m
mx;+myx, =0
(64)x,+(80)(2)=0
64x, = -160

56. x;=-25m
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mx,+mx,=0
(10)(-3.2)+m,(8) =0

8m, =-32
m,=4kg

34.
mx,+mx, =0

m, (~10)+(6)(7) =0

-10m, =-42
38.

Section 1.3 Complex Numbers

1. -1

2. iNb

3. real; imaginary
4. conjugate

5. N—121=i\121=11i
6. V/~100 = i+/100 = 10i
7 N-98=i/98=17i\/2
8. J-63-i/63= 37
9. J-19-i19
10. V-23=iV23
11. V-16=-iV16=—4i
12. —~-25=—i\/25="-5i
J-4J-9=i/4.i\9
=2i -3 =62
. - 6(-1)=-6
J-1J-36=i/1-i/36
=1 -6 = 6i°
-6(-1)=-6
J-10J/-5=i+/10-i/5
= i%\/50
~(52
15. =52

14.

m, = 4.2 kg
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16.

17.

18.

19.

20.

21.

22.
23.

24.
25.
26.

Section 1.3

J-61-15=i/6-i\15
= i%J90
= (-1)VF-10
- 3/10
J-61-14=i/6.i\14
_ /&
= (-)v22.21
--2J21
J-10J-15=i+10-iy/15
=i2y/150
~(-)V5*-6
- 5/6
J-98 i/98

@,f

_\/_97

NEN
N

ﬁ

Il
m

=\9=3
J7047
7
=i\/9=3
i
Js 5
[
5
-i16
— 4

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

-7

19
40
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1

27. Real part: 4. Imaginary part: 0
4

28. Real part: 7, Imaginary part: 0

A-4=4.2

29, =8 =0+8
2V-144=2.12i
30. =24i =0+ 24i

31, 2+V-12=2+2/3 or2+2i/3
6——24=6+ (—2@)1‘ or 6 2i/6

8+3_8 3
14 14 14

32.

33. 7 14

34.
35. =2+3

36. =-3+5
37.

~18+-48 _-18+ INE]

4 4
18+4f3i

4 4
:—g+\/§i or —g+i\f3

~20++/-50 -20+5/2i
-10  -10
_-0 52
~10 _-10
V2 J2

=2-Yjor2-i¥2
2 2

38.

14--98 _14- 72i

-7 -7
:_E+7«/§i
7 7
39, =—2++/2i or —2+i2
40.
~10++-125 _-10+ 55
5 5
5 5
= -2++/5i or —2+i/5
Al.a i°=1
i29:i28'i1
. :(1)-11:/
i502i48'i2
=(1)-i’=-1
.=
i_41:i_44' 3
_ i3
o —(1)-/ =—j
42. a. i32 =1
i47:i44‘i3
_ 3_
. =(1)-i>=—i
i =%
_ 2
. _(1)-1 =-1
I—27:i—28 Il
4 =(1)-i .y
j37 = 3% ]1
143. a =1
i3 —j .3
=(1)-i>=—i
" )
82 - 80 2



i—8221784.l'2
4 =(1)-i*=-1
) i103:i100'i3
A4. a = ()17 =~
I'7103 — I'—104 'il
. =(1)-it=i
.. i7=1
d I—52:1
(2-7i)+(8-3i)
4J3.
=(2+8)+(-7-3)i
=10-10i
16 (6-10i)+(8+4i)

= (6+ 8)+(—10+ 4)i
_14-6i

7. (15+21)~(18-40)

= (15-18)+[ 21-(-40) |i

=-3+61
250+ 100i)—(80+ 25i)

= (250 80) + (100~ 25)i
=170+ 75i

1 2. 5 1.
e e R |
3 HE %)
19.
1 5 2 1),
=l === |+ === |i
(2 6} (3 12}

35 8 1).
= === |+ =—=i
e

aa. |

Section 1.3

(6 7} ( 3 4).
= = || === |i
10 10 24" 24
1 7,
10 24
(23+4i)-(81-27i)+(46-6.7)
:(2.3—8.1+ 4.6)+(4+ 2.7—6.7)i
51. =—1.2+ Oi
005 ) (-012) (007
~0.03 | 7| +0.08 | 7| +0.05
- (0.05-0.12-0.07)
+(~0.03+0.08—-0.05)i

59, =—0.14+0i
1 . .
s —§(16+24/)_-2—3:
~L(60-30/)=-10+5
54. 6
2i(5+1)=10i +2i®
=10/ +2(-)
55 =-2+10i
4 (6+51) = 24i + 202
— 24j +20(-1)
56. = —20+ 24i
J=3(V11- V7)< i3(v11- iv7)
= iy33-i%/21
=iv/33-(-1)v21
57. =21+iy33
\/—_2(J1—3+\/—_5)=i\/§(Jf3+i\/§)
=26 +i%\10
=i\/26+(~1)410
58. =10 +i~/26
(3-6i)(10+i)
59.
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=3(10)+3(i ) +(-6i)(10)+(-6i (i)
=30+3 —60i — 62
=30-57i - 6(~1)
=36-57i
. (2-5/)(8+2i)
60
=2(8)+2(2i)+(-5)(8)+(-5i)(2)
=16+ 4i — 40i - 10>
=16-36/ -10(-1)
= 26 36i
(3-7i) =(3)° -2(3)(7i)+(7i)’
= 942 + 49
=9-42i +49(-1)
=9-42 - 49
61. =—40-42i
(10-3)" =(10)° - 2(10)(3)+(3)°
=100 60i + 92
=100 60i +9(~1)
~100-60i -9
= 91- 60/

(3-=5)(4++-5)

62.

63.
=(3—i\/§)(4+i\/§)
=3(4)+3(iV/5)+(-iV/5)(4)
+{-1V5)(iV5)

=12+ 3+/5-4iy/5-5i°
=12-i\/5-5(-1)
=17-i\/5

(2++7)(10+4-7)

64.

110

=(2+iﬁ)(10+iﬁ)
=2(10)+2(i\7)+i7/7(10)
+iﬁ(iﬁ)
=20+ 2i+/7+10i7 + 7i2
=20+12i/7+7(-1)
—13+12i\7
4(6+2i)-5i(3-7i)
65.
— 24+ 8 —15i + 35/
— 24-7i+35(-1)
—_11-7i
~3(8-3)-6i(2+i)
66.
_24+9i —12j - 62
—24-3i-6(-1)
~18-3
(2—i)2+(2+i)2
67.
=(2) -2(2)(i)+i*+(2)°
+2(2)(i)+i2
=4 4i +i*+4+4i+i°

— 8422
-8+2(-1)=6
(3-21) +(3+2i)
68.
=(3)"-2(3)(2)+(2)"+(3’
+2(3)(2)+(2)
=0-12i +4i*+9+12i + 4i°
=18+8i?
=18+8(-1)=10
69. a. 3+6
(3-6i)(3+6i)=(3) +(6)
=9+36
b. =45

70. a. 4+5
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(4-5i)(4+5)=(4) +(5) 6+2i_ (6+ gi)(3+i)
~16+25 0. 3-i (3-1)(3+i)
b. o s =41 :18+6i+6i+2iz
1 - 2 2
o . (3+(1
(0-&)(0+8)=(0)" +(g) 18+12i+2(-1)
=0+64 - 9+1
b. = :16+12i
72.a. 0-9 10
. 16 12,
(0—9i)(0+i)=§)0)8+(9) —?233’
=0+81 _8.6,
0 i e
(10— 47)(10+ 4/) = (10)° + (4)° Z*f _(5H)(A+i
~100+16 =i (4-7)(4+1)
73. =116 80.
(3-9)(3+9)=(3)"+(9) _ 204544+
=9+81 20(4& +(](_) )
7A. =90 20+ i +1(-1
5. (7)(-71)=7=49 _19+é?+1
e, (5)(5)=(5 = .
(ﬁ+\f3i)(ﬁ+f3i) =37t
77. 8-5  (8-5)(13-2i)
:(ﬁ)2+(@)2 gy 3+2 (13+2)(13-2)
=2+3=5 _104-16i - 65 +10/?
2g. (V3+T1)(V5-7i) (3 + (2
e , _104-81+10(-1)
‘(ﬁ’) *(*ﬁ) 169+ 4
=5+7=12 _9%A-8l
%’a

“173 173
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10-3 (10-3/)(11-4i)
11+4i  (11+4i)(11- 4)

110 40i - 33 +12/°

W

| 110- 73 +12(-1)
121+16

_98-73

137
98 73,

137 137

AL 1
(6+\/§I) :6+\/§i
1(6-5i)

32.

(6+\/.F)i)(6—\/§i)
6-/5i
(6 +(v5)
_6-+5i

83.

(4-5](e: )
4+/3

(4 +(¥3)

_ A+[3

84.

211 21
C1° 11(-1)

_2/1. 211

e Y Pl
11

8. 11
o7 —aec - (47 -a(2)(6)
=/16- 48
—JR2=ifR

89. =4i2

38

b ~dec = ||(-5) - 4(5)(120)
=/25-200
=J-175=i\175

90. =517



Vb ~aec - (-6 -4(2)(5)
=+/36-40
—J-4=i/4

91

=2
Vb ~acc =.(4)" ~a(2)(4)
- V16-32
-/-16=i16
92. =4
x*+25=0
(5) +25=0
25(-1)+25=0
254 25=0

0=0vVv
93. a.

x?+25=0

(-5)° +25=0

25(~1)+25=0

~25+25=0
0=0v

x*+49=0
(7i) +49=0
49(~1)+49=0
~49+49=0

= /
94. a. 0=0

x?+49=0

(-7i)*+49=0

49(~1)+49=0

49+ 49=0
0=0v

113

Section 1.3

93. a.

x?—4x+7=0
(2+i\@)2—4(2+i\/§)+ 7-0
4+4i\3+32-8-4i\3+7=0
4+3(-1)-8+7=0
4-3-1=0

0=0v

x°—4x+7=0

(2—i\/§)2—4(2—ix/§)+ 7-0

4-4i\3+3%-8+4i\3+7=0

4+3(-1)-8+7=0

4-3-1=0

0=0v

b.
96. a.

x?—6x+11=0
(3+iﬁ)2—6(3+iﬁ)+11=0
9+ 6i/3+22-18-6iv2+11=0
9+2(~1)-18+11=0
9-2-7=0

0=0v

x?—6x+11=0
(3—i\/§)2—6(3—ix/§)+11:0
9-6iv/3+22-18+6i1/2+11=0
9+2(-1)-18+11=0
9-2-7=0
0=0v
(a+bi)(c+di)
= ac +adi +bci +bdi®
=ac+(ad+bc)i+bd(-1)
=(ac—bd)+(ad +bc)i
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(a+bi)’ =(a)" +2(a)(bi)+(bi)’
=a’+(2ab)i +b*i*
=a’+(2ab)i +b*(-1)

o8, =(a* -b?)+(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 \/5 and \/j‘ are

imaginary numbers, the correct logic
for simplification would be

J-94-4=i9.i\/4
= i2\/36
=-1.6=-6

100. The product (a+b)(a—b)
simplifies to a’—b® The product

(a+bi)(a-bi)

a’ —(bi )2

a’+b*

101. Any real number. For example: 5.
102. Any complex number and its

simplifies to

, which simplifies to

conjugate. For example: 2+35 and
2-5 1 general, for real numbers,
aand b, (a+bi)(a—bi)=a2+b2’
which is a real number.
103. z-z=(a+bi)(a-bi)=a’+b’
104. 2°-Z°
—(a+bi)’ - (a-bi)’
~a+ 221+ (bi)’ | &~ 2abi + (i)’ |
=&’ +2abi +b%i? —a’ + 2abi —b?i?
:(4ab)i
x*=9=(x+3)(x-3)
x*+9=(x+3)(x-3)
106. a. x*-100=(x +10)(x —10)
x*+100=(x +10i)(x —10i)

105. a.
b.

b

114

107. a.

108. a.

109. a.

. x2+3:(x+i\/§)(x—i\/§)

110. a.

X2 +11= (x+iJT1)(x—iJT1)

x2—11=(x+Jﬁ)(x—Jﬁ)



JO-162
{4—513—{2+3L%

ol
Cl2=15%2¢ ~2490 2
111+1384

111.

JO-1890 ]
. 134,

Dl I s A T St 2=
. g i, o M
CEH1IZL 20 -3=FL
EE-324

112.

Section 1.4 Quadratic Equation

1. quadratic
2. linear

&iVE

4. 100

_-bxbP-4ac

X

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

.. {-4@

n’+5n=24
n*+5n-24=0
(n+8)(n-3)=0
n+8=0 or n-3=0
n=-8 n=3

0. {-83

Section 1.4

C4—34 e ]
) “ES-T 20
Yo 2 rFrac )
. Ny
Cla+aa 0o CE—1 D P

ac
17/5+19+51
113.

Cll+dine .
CL les+ges
11-C18i2rFrac
. 11186
COHTL Do CE+EL D

4308+ #3584

114.

y?=18-7y
y?+7y-18=0

(y+9)(y-2)=0
y+9=0 or y-2=0

y=-9 y=2
0. {—92}
. &(t+3)=2-5
&2+24t=2-5
&2+22+5=0

(2t+5)(4t+1)=0
2+5=0 or 4+1=0
2%--5

t:_é t=—
2

5 1
[y
6m(m+4)=m-15
6m*+24m=m-15
6m*+23m+15=0

(6m+5)(m+3)=0

12.
em+5=0
om=-5
5
m:__
6 or
m+3=0
m=-3

115

4t =1

1
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Chapter 1 Equations and Inequalities

17%.
13. 40p?-90=0 (m+4)(m-5)=-8
10(4p2—9):0 m2+44n2—5ln—20:—8
10(2p-3)(2p+3)=0 m"—m-12=0
20-3=0 or 2p+3=0 (m+3)(m-4)=0
zp:3 zp:_3 m+3=0o0r m-4=0
3 3 m=-3 m=4
PP 34
{E _é} (n+2)(n-4)=27
2" 2 n?—4n+2n-8=27
14. 32/’72—162:0 n2—2n—35:0
(n+5)(n-7)=0
2(16'72_81)20 n+5=0o0r n-7=0
2(4n-9)(4n+9)=0 18 n=-5 n=7
4n-9=0 or 4n+9=0 {_5’ 7}
4n=9 4n=— 8l
ne?2 ne_2 B
4 4 x =+81
9 9 19. =19
o3 99
=12« w?=121
3 -12x=0 T
3X(X—4):0 20. =+11
Xx=0 or x-4=0 {1l—11}
15. x=0 x=4 5y?-35=0
{0.4] 5% = 35
7?2 =25 y*=7
z2-252=0 1. y =47
16. Z(Z—ZS)ZO {\/7,—\/7}
z=0 or z-25=0 ,
s 6/7-30=0
{0,25) 6/° = 30
vi=5
22, v=:5
(545

116



47 +64=0
47 =64
u’=-16
23, U=+J-16=+4i
(@41
8p+72=0
8p>=-72
p*=-9
21 p=+J-9=+3
(3.-3]
(k+2)° =28
k+2=14:/28
k=-2+/28
5. = 2+27
{-2+2V7|
3(z+11)°~10=110
3(z+11)° =120

(z+1D2:40
z+11=+40
z=-11++/40
26. =11+ 2/10
{-11+ 2410}
2w -5) +5=23
2(w-5)"=18
W—5=iJ§
W:SiJ§
w=5+3
w=5+3 or w=5-3
27. w=8 w=2
82)

Section 1.4

(c-3) =49
c—3=+/49
c=3+/49
c=3+7
c=3+7 or ¢c=3-7
28. c=10 c=-4

I+

ﬁﬂ |
NN

-~.

I+

%,_/
Nﬁ‘
‘\JN

Il
NI NIR NE=
-+

|
[+

N‘ﬁ‘
.

-~.

E

P

[ =

Il

I+

| ©|5
©o|H

30. 3

I+

QD

Il
SR
\|©|ﬁ

I+

-~.

-+

w
S

Wk WPk wl=

/_/;\
Wl
I+

w
5
;\,-_J
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Chapter 1 Equations and Inequalities

2 2
x2+14x+n:x2+14x+[1(14)} v2—1]v+n=v2—1]v+{1(—11)}
2 2
2 2
:x2+14X+(7) =V2—11\/+[—£—j
=x*+14x + 49 2
31 :(x+7)2 :v2—1]v+%1
2 2
n=49(x+7) :(V_l_lj
2422 242 122 2 6 ?
yoreymn=yoy y{i( )} 121( 11}2
2 nN=—\V-—
=y?+22y +(11) 4 2
2 m +=m+n=m*+=m+|=| =
32. =(y+11) 9 9 |29
n=121 (y +11)° e 2 (1Y
=12%(y +11) 3™ g
2
2 =p? 1 =m2 zm l
p?-26p+n=p —26p+{§(—26)} +5M* a1
2
— p?-26p+(-13)’ _ (,mlj
= p*—26p+169 37. 9
_ 2 1 1)’
- p_13 n=—:;m+=
33. ( ( )2 ) 81( +9
n=169;(p-13 2
1 2 k2+2k+n:k2+2kj{l(zﬂ
u2—4u+n:u2—4u+[_(_4)} 5 5 2 25
2 2 _k2 2k 1
=u*—4du+(-2) =Kok 5
2
=u 4u2+4 =k2+§k+2i5
34. =(u-2) >
2 = k+=
1 ? 1 12
W2—3/V+n=W2—3/V+{—(—3)} n=—:\k+=
2 25 5
2
:W2—3/v+(—§]
2
=W2—3/V+2
4

2
2
35. 2
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39. y?+22y-4=0
y?+22y =4
) 1, T 1,1
y +22y+{§(22)} =4+[5(22)}
y?+22y +121=4+121
(y+11)° =125
y+11= /125
y =-11+5/5
(112 5/5)

10. x*+14x-3=0
x?+14x =3

, 1,1 1, . T
X +14X+{§(14)} :3+{§(14)}
x*+14x + 49= 3+ 49
(x+7)" =52

x+7:4_r\/§
x=-7+24/13
{—7i2\/f3}

t* -8 =-24

, 1, T 1,
t _aii(_s)} :—24{5(—8)}
t°-&+16=-24+16
(t-4)=-8
t—4=1+/-8
41. t=4i2i\/§

{4+2iV2]

p?—24p =-156
42.

b 24p+ {1(_24)}2 _ —156+F(—24)T
2 2
p?—24p-+144= ~156+ 144
(p-12)"=-12
p-12= +/-12
p=12+2i3

12+ 2i3]

Section 1.4

43. 4z° + 24z = -160
4zz+24z_—160
4 5 4 4
z°+6z=-40
1.7 1,71
z2+6z+|=(6)| =-40+| =(6
vtev]3(6)| =-40+|5(6)
z*+6z+9=-40+9
(z+3)=-31
z+3=1y-31
z=-3+i31
{-31:‘@}
44. 2m?+20m =-70
2m* _20m _-70
2, 2 2
m-+10m=-35

3 1 2 1 2
m +10m{§(1o)} _ _35{5(10)}
m?+10m+25=-35+25
(m+5)° =-10

m+5= i\/j)
m=-5+i/10
{—SJ_r i\/TO}

5. 2x(x—3)=4+x
2%% 6 = 44 x
2°-Ix=4

2 Ix_4

2 2 2

X —X+—=—+—
2”16 16 16
RANK:!
4) 16
7 1
X——=1=,[—=
4 16
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50(0—2):6+3c
5°-10c=6+3

2 13,169 120 169

5°71200 100 100

s B) _28
10) 100

_1_3_+/§9
10 V100
30 -4 2
=—=30rC=—7=——
10 10 5

a7. W -12y+5=0

4”12y 5

4

|
o

|
N

N

&

I

lu |
4>|°

y +

y2+ 3y+E(3)

[
N
Il

+

+
1
'M@Nh—-
—~
W
| I |
N

O

Y +3y+

NI Rl RO

TN
<
+
N
N
Il

<
+
Il
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§|NI\1
5

Il
I+

<
=k
5

Il
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<
+
< NlwNwNw NNlw

|
N W
H N
N | =
5

2
ol 59
2 2
L)
2 2
7,359
2 2
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49. X +5-6=0

X X 6_0
3 3 3 3
, 5
X +=x=2
3

N | =
7\
wlwu
N

N

33

, 5 25 72 25
Xt =t —

50. ax?

121

Section 1.4

x2=Tx-4
x*-Ix+4=0
ax’+bx+c=0
51. a=lb=-7c=4
x*=3(x-2)
x?=3x-6
x?2-3x+6=0
ax’+bx+c=0
59. a=lb=-3c=6
52+ 3x =0
5%+3x=0
ax’+bx+c=0
53. a=5b=3c=0
2x*-18=0
ax’+bx+c=0
sA. a=2b=0,c=-18
55. x>-X-7=0
a=lLb=-3c=-7

_-bib?-dac

X

_ 3+49+28
2
_ 3+./37

2

7]

2
56. X°—-5%-9=0



Chapter 1 Equations and Inequalities

a=1b=-5¢c=-9 Z_—bim
X_—bi\/b2—4ac - 23
- = -(8)+(8-4(119)
2 =
_—(-5)(-5)"-4(1)(-9) 20
2(1) _-8+/64-76
5+/25+ 36 2
- 2 _-8+y-12
5++/61 2
T o :—812i\/§
2
{Sig/_&} a3
-ty 6 {—4J_ri\/§}
57. Y +4y+6=0 t(t-6)=-10
a=Lb=4c=6 59. t?-@+10=0
a=1Lb=-6,c=10
_b+~b?—dac
y= > . _—bEb’—dac
24
—~(4)4(4)"-4(1)(6) ;
ST _—(-8)=y(-6 -4(1 (10
J 2(1)
_4+/16-24
- 2 :6ix/36—40
—4+/-8 2
-2 644
_ [ 2
- 4i221\/5 :6i2i
=2+ :3+2i
{_Ziiﬁ} {3%i}
z2=-8-19 m(m+10)=-34
s8. 2°+8&+19=0 60. M +10m+34=0
a=1Lb=8c=19 a=1b=10,c=34
. “bEVb—dac
- 2a
2
_—(10)+(20)' - 4()(34)
2(1)
_ -10++/100-136
2
_-10++-36
2
 —10+6i
122 2

= -5+3



m:—bi\/b2—4ac

2a

_~(10)=(10)" - 4(1)(34)

2(1)

_ -10++/100-136
B 2

_ -10++-36

B 2

_ -10+6i
2
=-5+3
{-5+3}
~Tc +3=-5¢?
61. x°-7c+3=0
a=5b=-7,c=3

o chED’ 4

Section 1.4

_5%v25-48
12
_S5tv-23

12
 5+iy23
12

{5iix/2_3>}

12

63.
(6x+5)(x—3)=-2x(7x+5)+x-12

6x2—18x+5x-15=-14x* -10x +x - 12
6x°-13x-15=-14x%> -9 -12

20x° - 4x-3=0
a=20b=-4,c=-3
b —dac
2a
(-4 (-9 -4(20)(-3)
2(20)
_4+416+240
_—V40
4256
40
4116
40
4+16 4-16
X = or Xx=
40 40
,220_1 _-12_ 3
40 2 40 10

s ) (29 2e(es 1)

123



Chapter 1 Equations and Inequalities

10c2-15¢c +14c - 21=-2c¢*-30c-35
10c?-c-21=-2¢*-30c-35
12c?+29%¢+14=0
a=12,b=29,c=14

e
22
—(29)%(20) - 4(12)(14)
- 2(12)

—-29+/841-672

24
_ —29+/169
24
_-29+13

24

a=9b=0,c=49

Db~ da

66. 121x2+4=0
a=121,b=0,c=4

2(7)
_ 5+y25¢112

14
 5+.137
14

124



_9+V8l1+56

4
_ 9++/137
4

{91 \/57}
4
04y*=2y-25
10(0.4y2) =10(2y - 25)
4y? =20y -25
4y? 20y +25=0

69.
a=4,b=-20,c=25

y= ~b+b*-dac

2a

Section 1.4

n:—bi\/b2—4ac

2a
~(~42)(-42)" ~4(9)(49)
2(9
_ 42+1764-1764

18
_ 42+4/0

18
7
3
4 1. Linear
2y+4=0

-2

~(-20)(-20)" - 4(4)(2)

3

3. Quadratic

2(4)
_ 20+/400-400

8
_ 20++/0

8
20

8
5
g
0.097° = 0.42n - 0.49
100(0.09n%) =100(0.42n - 0.49)
9n* =42n-49

0. 9%-42n+49=0
a=9b=-42,c=49

2
2

2y’ +4y =0
¥ 4 _0
2 2 2
y’+2y=0
y(y+2)=0
y=0 or y+2=0
y=-2

03
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Chapter 1 Equations and Inequalities

74. Quadratic
3¥?-97=0

43. Linear
5¢(X +6)=5x*+27x +3
5% +30x = 5%+ 27x + 3
Xx=3
x=1
{y
46. Linear
3x(x—4)=3x2—11x+4
X°-12x=3x*-11x + 4
-x=4

X=-4
-4

4’4. Neither
48. Neither

(34 -

0
_4=0
X=4
4
3

m2+4m+E(4)T :_2{5(4)T

381.

m?+4m=-2
1

m*+4m+4=-2+4
(m+2)° =2
m+2==+2
m=-2++/2
{-2¢2]

n’+81=-3

e +8n+B(8)T _ 3+ B(s)}z

32.

n’+81+16=-3+16
(n+4) =13
n+4=i\/E

n= —4J_r\/1_3
{—41\/5}

x2—4x_2_1
6 3

1

X2 —14x + E(—M)T =0+ {5(_14)}2

126

X% —14x + 49= 6+ 49
(x-7)°=55
x—7=+55
x =7++/55
725



m>+2m 9m
7 14
14(’"2*2’"-@}:14(3)
7 14 2
2m? + 4m—-9m =21
2m? —5m-21=0
a=2b=-5c=-21

3
2

84.

~(-5)=y(-5° - 4(2)(-2Y)
2(2)

_ 5++/25+ 168 _ 5+4/193

4 4

)

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

3(y-5)+y’=y(y+3)-15
3y -15+y*=y’+3y-15

86. 0=0
0
3, 1 1
87. 5 10 2
10 Exz—ix =10 1
5 10 2
6x’—x=5
6x*2—x-5=0

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

127

Section 1.4

11 1

1.0
12

——X=
24 2

24(ix2 —Ex] = 24(—1j
88. 12 24 2

89.

90.

91.

92.

2 -1lx =-12
2x*-11x+12=0
(2¢-3)(x-4)=0

2x-3=0 or x-—

2x=3

X =

N w

54

2
x2—5x:5x(x—1)—4x2+1
x?—5x =5x*-B5x—4x?+1

x?—5x=x2-5x+1
0=1

t

p’—4p=4p(p-1)-3p°+2
p>—4p=4p*>-4p-3p°+2
p’-4p=p°-4p+2

0=2

{1
(y+7)(y+)=2¢y*-11
2y’ +2y+Ty+7=2y*-11
2y°+9y+7=2y*-11
9y =-18
y=-2
-2
(32-8)(z+2)=32"+10
I’ +62z-8-16=37+10
3¥?-27-16=37*+10
-2z =26
z=-13

3

4=0
x=4



Chapter 1 Equations and Inequalities

7d*+5=0
7d* = -5
P2
93. 7
d=+ —Ezi/ 2
7 7
:iﬁi:i\/g'ﬁi
7 77
_ V35,
7
7
94. 11°+3=0
112 =-3
2__3
11
fot |- i |3
11 11
:+\/§i=+\/§'\/1—1i
Sy J1i1vn
_ V3,
11
11
x2-~/5=0
x2=/5
95 x=+45
=45)
y?-+11=0
y?=+11
96. y=i€/ﬁ
{J_ri‘/l_l}
2

b. —6< 0; there are two nonreal
solutions.

98. a. X°—-2x+4=0
b?—dac = (-2)° - 4(5)(4)
=4-80
=76

b. —76< 0; there are two nonreal
solutions.

~2w’+8r =3
99. a. 2> +8v-3=0
b? - dac = (8)" - 4(-2)(-3)
=64-24
=40
b.40>0 ; there are two real
solutions.

—~6d?+ 9 =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.

100. a.

X(x-4)=x-4
K -12x=x-4
X -13x+4=0
b? - dac =(-13) - 4(3)(4)
=169-48
=121
b. 121> 0; there are two real
solutions.
2x(x-2)=x+3
2*—4x=x+3
2x*-5x-3=0

2

b? —dac = (—5) - 4(2)(—3)
=25+24
=49

101. a.

102. a.
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b. 49> O; there are two real

solutions.
103. a.

~1.4m+0.1=-4.9m
10(-1.4m+0.1) =10(-4.9m*)
~14m+1=—-49m’
49m* -14m+1=0

b? - dac = (~14)" - 4(49)(1)
=196-196
=0
b. The discriminant is 0; there is

one real solution.
104. a.

3.6n+04=-81n"
10(3.6n+0.4)=10(-8.1n°)
36n+4=-81n’
81n° +36n+4=0

b? - dac = (36)" - 4(81)(4)
=1296-1296
=0
b. The discriminant is 0; there is
one real solution.

Section 1.4

I
N

Il
Q
~

% Q ‘

a "IN~ Y W
g,

x ord=—-— 2t
t t
a’+b*=c’
g =c?_p?

109. a=+c?-b?
a+b*+c*=d°
c’=d*-a’-b’
110. c=Vd*-a -b*

111. L =c’I°Rt

L cI’Rt
c’Rt C°Rt
L 2
2 =1
c Rt

L 1 /L VLRt
| = / —— === or
c’Rt c\VRt cRt

112. | =cN°*r’s
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Chapter 1 Equations and Inequalities

I cN°r’s
cr’s  cr’s
I

2 N ?
cr’s

I
N =
cr’s

N :}\/I orN :_'ICS
CS

r Ccrs

kw?—cw=r
113. kw?—-cw—-r=0
a=k,b=-c,c=-r

e —b++b*—4dac
2a
() (o)’ -4(k)(-r)
2(k)
= c+C? +4kr
2k
dy*+my =p

114. d°+my-p=0
a=d,b=m,c=—p
—b++/b*-4dac
y:
2a
2
,_(m=|(m)"~4(9)(-p)
2(d)

_—m+ym*+4dp

y= 2

1.
S=v tf+=a
/ 2

1
2(s)=2 ~at?
(s) (VOHZ J
2s=2/f +at’
a?+2vt-25=0
a=ab=22,c=-2s

115

S=2zrh+zr*h
116. zhr®+2zhr-S=0
a=rzh,b=2rh,c=-S

. —b++/b*-4ac
2a
—(2th) = (2zh)’ - 4(xh)(-S)
2(7zh)
re —2rh+4x*h* + 4zhS
2zh
re —2rh+ 2\ 7*h* + 7hS
2rzh
re —rh+7z*h* + zhS

B h
) 1
LI“+RI +==0
C

r=

C(LIZ+RI +lj=c(o)
C

117. CLI?+CRI+1=0
a=CL,b=CR,c=1

_-btb*-4ac
2a
. ~(CR)£\(CRY -4(cL)()
2(CL)
_—CR+ JC?R?—4CL

2CL

|

|
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Section 1.4

A=7xr’+nurs
118. 7 +7r-A=0
a=x,b=rns,c=-A

beb
2a
() ()’ ~4()(-A)
2(r)
r e — S+ 7S’ + 4nA
119. The right sidiif the equation is not
equal to zero.

120. Given &° +bx+c= 0, where

2
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=2y)(x+y)=0
x-2y=0 or x+y=0
X=2y X=-y
3’ +2ab-b*=0
(3a-b)(a+b)=0
3a-b=0 or a+b=0
3a=>b a=-b

r

I =

a=

wlT

122.
(x-4)(x+2)=0
x°+2x-4x-8=0

123. x?—2x-8=0
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(x=7)(x+1)=0 [x—(1+2i)][ (1—2i)]=0
x24+x-7x-7=0 (x—1—21)(x 1+21) 0
124. X -6x-7=0 [(x-1)-2|[(x-1)+2]=0
2 1 x-1°+(2)°=0
[X_SJ(X_ZJZO )((2—2)x+](.+)4=0
3(x—§]-4(x—711]:12-0 131. X -2x+5=0
X—(2+9) || x-(2-9)|=0
12()(32’(__;()(_2;1228 [ ((x 2 )]9%()(( 2+9?J)=0
12x%~11x+2=0 [(x=2)-9 ][ (x- 2+9’]
x=2)"+(9)" =
2_4x+4+8l= 0
132. x?—4x+85=0
133. X11%
:—b+m+—b—m
125. _—b+h+(—b)—h
3 - 2a
=3)3)e -
3 1
5(X _3] . 7£x —7j =35.0 a1 XX,

35%%-5x—-21x+3=0

(5x-3)(7x-1)=0 :[—mmu—b—?]

126. 35%x%-26x+3=0 2 2a 2
() 5)-0 () ()
x)'=(+/5 20 2 2(2&)
o e )
. i
(X—\/E)(X-i-\/i):o :%:E
(x)'-(v2) =0 a
128. x?-2=0

(X Y ) (X N 2i) _0 Problem Recognition Exercises:

Simplifying Expressions versus

(X )2 +(2)2 =0 Solving Equations
129. x’+4=0
(X—9i)(X+9i)= 0 1. a. Expression
(X)2+(9)2:0 (2X—5)(3X+1)=6X2+2X—15X—5
2 _ =6x°-13x-5
130. x“+81=0
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b. Equation

2. a. Expression
5 1 2
X=3 x+7 x°+4x-21
5 1 2

:x—3_x+7_(x—3 (x+7)

2

5 x+7 1 ))<—3
x-3 x+7 x+7 x-3
_5(x+7)-1x-3)-2
 (x=3)(x+7)
5 +35-x+3-2
(x-3)(x+7)
4+ 36
C(x=3)(x+7)

- (x=3)(x+7)

b. Equation
5 1 2
Xx—3 x+7 xX+4x-21

FXB)(XJJ)] (x=3)(x+7)
5 1 2
(X—3 x+7] ((x—3)(x+7)}
5(x+7)-1(x-3)=2
5x+35-x+3=2
4x+38=2
4x=-36
x=-9

-9

Problem Recognition

3. a. Equation
(2x-3)"=8
2x—3=1+/8
2x-3=+2/2
2x =3++2
3442
2

{3i\5}
2
b. Expression

(2x-3)"-8
(20 -2(2)(3)+(3/ -8
=4x*>-12x+9-8
=4x? -12x+1

4. a. Equation
5-{6+32-5(y-2)]+1
{6+3[2 5y+1o]+1}
5-{6+3[ -5y +12]+1
5-{6-15y +36+1}
5-{-15y +43
5+15y —43=7
15y -38=7
15y =45
y=3

7
7
7
7
7

£
b. Expression
5-{6+32-5(y-2)]+1
=5- {6+ 3[2- 5y +10] +1}
= 5—{6+ 3[—5y+12]+1}
= 5—{6—15y+36+ 1}
=5- {—15y + 43}
=5+15y-43
=15y - 38

3. a. Equation
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x?-11x+28=0
(x=7)(x-4)=0
x-7=0 or x-4=0

x=17 x=4
7.4
b. Equation
x*-11x-28=0
a=1b=-11,c=-28

~b++b’ - 4dac
2a

X =

) (1) /(~11)° - 4(1)(-28)

2(1)
11441214112 11+4/233
- 2

2

{111 J2_33}
2

6. a. Equation
3x(x+9)=20—x
3X?+27x =20-x
3X?+28x-20=0
(3x-2)(x+10)=0
Xx-2=0 or x+10=0
=2 x=-10

X =

=

b. Equation
3(X + 9) =20-x
X+27=20-x
4x =-7

7
X=—=
4

wIiN

Section 1.5 Applications of
Quadratic Equations
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4. a. Equation

3—5+12+x:0
X

x[3—5+12+xj:x(0)
X
3B+12x+x%=0
x2+12x+35=0
(x+7)(x+5)=0
x+7=0

s

b. Expression

§+12+x:3—5+12-£+x-£

X X X X
_ 3B+12x+x7

X

or x+5=0
x=-5

8. a. Equation
2
X-2

X
xX-2

2
+_
3

3(><-2)(L2+§ :3(x—2)(x—fz

X —
X+2(x-2)=6
A+ 2x—4=6
5x =10
X=2

{ }; The value 2 does not check.
b. Expression

X 2 2 xX-2 2

- ——_- =4 —

x-2 3 x-2 x-2 3
:1+Z:§;forx¢2

3 3

J



A= 1bh

1. 2

2 A= zr?

3.V =Ilwh

4. @ +b*=c?

3. a. Let x represents the width of the
rectangle (in yd). Then (2X * 3) is
the length of the rectangle.

Iw=A

x(2x+3)=629
x(2x+3)=629
2%+ 3x =629
b, 2C+3X—629-0
3 629

X’ +=x-—=0
2 2

2.3, (13) 62 (1(3))
2 2\ 2 2 2\ 2
X+§2:5041

16

x=17
2x+3=37 2x+3x<-34

The width is 17 yd and the length is 37

yd.
6. a. Let x represents the length of the

i
rectangle (in meter). Then 4
is the width of the rectangle.

Iw=A

x(lx— 2) =252
4

x(lx— ZJ =252
b 4

Problem Recognition

lexz—2x=252
x? — 8 —1008= 0

(x-36)(x+28)=0
X—-36=0 or x+28=0
X =36 X =< —28

}x—2:7 1x—2><—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.

1bh=A
2

1
EX(X_2)24O

%X(X—2)= 40
b.

1xz—x:40
2
x?>-2x-80=0
(x—lO)(x+8):O
x-10=0 or
x=10 X =< -8

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

x+8=0

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.

Loh-a
2

1
EX(X+4): 70
1
=x(x+4)=70
b. 2
%x2+2x: 70
x*+4x-140=0

(x—lO)(x+14)=0
x-10=0 or x+14=0

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

14 yd.
9. a. Let x represents length of a

X
rectangular box (in inches). Then 5

is the height of the box.
Iwh=V
x-8% =640
5
§x2 =640
5
§x2 =640
5
x? =400
x =120
x=20 or xx<-20
i:4 X x=<-4
b. O

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

(ZX * 1) is the length of the box.

Iwh=V
4x(2x+1):312
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b A(2x4D)=312
8 + 4x = 312

X4 Ex =39
2

X2+%X+[§@}]2=39+@@T

1 25 1 25
X+=="o0or x+-==-"
4 4 4
X=6 X =< —133
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?
x2+(x+2)2:(2x—2)2
x2+(x+2)2:(2x—2)2

b.
2% +4x+4=4x"-8+4
~2x*+12x=0
x?-6x=0
X(x—-6)=0
x=6 or xx0
X+2=8 X+2x2

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’
X2+ (x+7) =(17)
L X7 =(27)
2x +14x + 49= 289
2x%+14x -240=0
x*+7x-120=0
(x—8)(x+15)=0
x—-8=0 or x+15=0
x=8 x = —-15
x+7=15 X+7>=-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+2)=40
x?+2x =40
x°+2x+1=40+1
(x+1)° =41
(x+l):4_r\/4—1
x=-1+/41 or x=-1-/41
x=5403~54  xx-7.403

x+2=7403~74 x+2x=-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 B 9) is the width and 200
yd?® is the area of the piece of carpet.
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x(x—9)=200
x> —9x =200
x? -9 + E(9) 2:200+ 5(9) 2
30 250
(X_gfzssgl
@fﬂ}ﬁ
2 2
\/881 _9 eal

or x
2 2 2
x=19.341~193 xx<-10.341~10.3
x-9=10.341~103 x-9x-19.341
The length is approximately 19.3 yd
and the width is approximately 10.3

yd.
13. 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-
x? -8 =172
x° -8 +16=172+16
(x-4) =183
(x—4)=+/188
x=4+4188 or x=4-188
x=17.711~17.7 x = -9711
x-8=9.711=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.
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1x(x+6):600
2
x° 4+ 6x =1200
x2+6x+9=1200+9
(x+3)" =1200
(x+3)=+/1200
x=-3+v1209 or x=-3-+1209

x=31L771~31.8 x = -37.771

X+6=37771~378 x+6x-3L771
The height is approximately 31.8 in.,
and the base is approximately 37.8 in.

x(x+ 2)=120

17. a
x(x+2)=120
x?+2x =120
x?+2x-120=0
L. (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.
x(x+2)=35
X(x+2)=35
x*+2x=35
x*+2x-35=0
x-5)(x+7)=0
-5=0 or
x=5 x=-7
xX+2=17 X+2=-5

The integers are 5 and 7 or =3 and
—T7.

18. a

.
X x+7=0

2
19, o x2+(x+1) =113

2
b, x2+(x+1) =113

x?+x%+2x+1=113
2°+2x-112=0
20 2 12_0

2 2 2 2
x?+x-56=0
(x=7)(x+8)=0
x-7=0 or x+8=0
x=7 x=-8
Xx+1=8 X+1=-7

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

20. o x?+(x+1)° =181

x?+(x+1)° =181
x> +x2+2x+1=181
2x2+2x-180=0

b.

(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
height is X —1 ft.

V =Iwh
504=(12)(x)(x—1)
504:12(x2—x)

504 =12x> - 12x
12x%2-12x -504=0
12(x*-x-42)=0

(x-7)(x+6)=0
x-7=0 or x+6=0
x=7 x>
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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) "N
the length of the cardboard sheet. The

(x-12) in.

width of the box is The

length of the box is

(XH12-12) =X Ny it of the

box is 6 in.
V =Ilwh

1728=(x)(x -12)(6)
1728=6(x* —12x|
1728=6x2 — 72x
6x> — 72x —1728=0
6(x* -12x-288)=0
(x—24)(x+12) =0

x-24=0 or x+12=0
x =24 =<2
x+12=24+12

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

A = rr?
2000 = 7r?
2000

T

r2

ro+ 2000 o5
T

The radius is approximately 25 yd.
24. Let r represent the radius (in miles) of

the area in which the earthquake could
be felt.
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A=nxr
46,000 = 7r?

46,000 _ ,

7
46,000
Vs
~+121
The earthquake could be felt up to
121mi from the epicentre.
235. Let x represent the height of the

r=t

triangle (in feet) and (X B 3) represent
the base of the triangle.

Iw + 2(%bhj =A

(20)(x)+2B(x—3)(x)}:348

20x + x> —3x =348

x?+17x-348=0
(x+29)(x-12)=0
x+29=0 or x-12=0
M 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 3 represent the base of
the triangle.

IW+1bh=A
2

(36)(x+2)+5(3¢)(x) = 336

3;><2+6x+§x2 =336
6x% +12x + X% =672
9%?+12x-672=0
(9 +84)(x-8)=0

% +84=0 or x-8=0
9% =-84 x=8
X =>x<—
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X = 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?

(90)° +(90)" =(x)°
8100+ 8100= x
16,200 = x>

X =+4/16,200
— 49042

The distance is 90\/5 ft or
approximately 127.3 ft.

a’+b?=c?
(6)° +(6) =c?
36+36=c
72=c?

c=+J72

28. a. =1+6y2 in.

a+b*=c’
(6v2) +(6) =
72+36=d"
108=d?
d=+108
b. =+6/3in.

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

a+b*=c’
(x)2+(x—2)2 =(x+ 2)2
X2+ X2 —Ax+4=x"+4x+4
22 —4x+4=x*+4x+4
x*-8=0
x(x-8)=0

xX+2=8+2=10
The lengths of the sides of the
lower triangle are 6 ft, 8 ft, and 10
ft.
A=A +A,
1 1

= E ThT + EthB

5

T T B

—~

b,h, +byh,)

|
NIRNIRNIRN R

3
¥
&

—~~
—~
=
o
~
—_—~
D
N—
+
—~
N
—
(*))
N—
L1

8
Il
S

The total area is 44 ft*.
30. a. Let x represent the length (in feet)
of the shorter leg.

a’+b*=c?
(X)2 +(x+ 7)2 =(2x+1)2
Xx*+x%2+14x + 49=4x* + 4x +1

2x% +14x +49=4x” + 4x +1

—2x*+10x +48=0
-2x? 10x 48 0
=
-2 -2 -2 2
x?-5-24=0
(x+3)(x—8)=0
x+3=0 or x-8=0
M X=8

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.
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a’+b*=c’ a +b*=c?
(x)° +(9)" = (5)° (x)"+(1.6x%) = (15)°
x°+81=225 x> +2.56x% = 225
x* =144 3.56x° = 225
x = 144 2 25
—+12 3.56
The lengths of the sides of the X =+ /E
triangle on the right are 9 ft, 12 ft, 3.56
and 15 ft. ~£7.95
31. a. Let x represent the width (in Léx ~ 1-6( 7-95)
inches) of the cell phone. Then ~12.72
1.5x is the length of the phone. The length is approximately 12.72 in.,
a’+bh%=c? and the width is approximately 7.95 in.
(X)2 N (1. 5x2) _ ( 3 5)2 33. Let n represent tlie number of players.
x*+2.25%*=12.25 N :En(n—l)
3.25x* =12.25 1
28==n(n-1
, 1225 8=5n(n-1)
X = 305 56=n"-n

1225 n*—n-56=0
X=1
3.25 (n-8)(n+7)=0

=1 n-8-=0 or n+7=0

15x ~ 1.5(1.94) n—=8 M
~ 291
) ) There were 8 players.

The length is approximately 1

2.91in. and the width is S= 5n (n+1)
approximately 1.94 in. 341.

291(326) ~ 49 171- oo+

b. 1.94( 326) ~ 632 3M2—n%+n
Using the rounded values from part n+n-342=0
(a), the screen is approximately ( n— 18) ( n+ 19) -0

949 pixels by 632 pixels.

n-18=0 or n+19=0
32. Let x represent the width (in inches) "

of the display. Then 1.6x is the length n=18 5=<19
of the display. The value of n is 18.
33. 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" 82,000 + 590,000
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t_—bi\/b2—4ac V_—bix/b2—4ac
- 2a - 2a
2 2
(sz.000)- | ((5200) _—(22)=(22)" -4(005)(-3%0)
—~4(1718)(590,000) 2(0.05)
- 2(1718) _—22+4/70.84
_ 82,000+ /2,669,520,000 0.1
= 3436 ~ 62 or 106
~9or39 The car can travel at 62 mph and
There were 600,000 organisms stop in time.
approximately 9 hr and 39 hr after the 38. a.
culture was started. c=219%2—-26.7x +1.64
36. Let x represent the speed of the = 219( 0.22)2 - 26.7( 0.22) +1.64
vehicle in mph. = 219(0.0484) - 5.874+ 1.64
m =-0.04x> + 3.6x — 49 =10.5996- 5.874+1.64
30=-0.04x" +3.6x-49 ~ 6.4 ng/mL
0=0.04x*-3.6x+79 c=219%"-26.7x +1.64
—bi ’b2—4<’:lC 3: 219X2—267X+164
X= 2a b. 0=219%"-26.7x -1.36
2 2
_—(-36)+/(-36) - 4(0.04)(79) o bb? e
2(0.04) 22 -
364403 ~(-267)2(-267)" - 4(219)(-136)
- 0.08 2(219)
X ~380rx~52 26.7++/1904.25
The gas mileage will be 30 mpg for - 438
speeds of 38 mph and 52 mph. ~0.16 or 504
d=0.05"+22% =16%
2 1
d:0.05(50) +2.2(50) 3=—§Qt2 +V i+,
=0. 05(2500) +110 1 ,
~125:110 s=-5(32)t* +(16)t + 0
37.a. =235ft 39. a. S=-167+1&
d=0052+2.2 b. 4=-16° +16¢
330=0.05/"+22v 16:° 16 +4=0
b, d=00524+22v-330 44> -4t+1)=0
4(2-1)°=0
2-1=0
2=1
(=1
2

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

s=—%gt2+v0t +S,
s=—%(32)t2+(8\/§)t+0
10. a. =-167 +8J5
b 5--16°+8/%
162-8/%+5=0
(4—5) =0
4 -\5=0

4t = ++/5
NG

t=+-——

~+0.56
It would take 0.56 sec to reach a
height of 5 ft.
S= —%gt2 +V ¢ +S,

1
s= —5(32)t2 +(75)t+ 4

Al. a. =-16°+75%+4

80=-162+75% +4
b, 0=162-7%+76

,_cbb’—dac
23
~(=75)£/(~75)" - 4(16)(76)
- 2(16)
. 75+/761
32
~150r32

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

s:—%gt2+v0t +5,

1
s= —5(9.8)t2 +(18)t +1

42. a. =427 +1&+1

16=-4.9%+18 +10
b, —-49%+18-15
0=49%%-1&+15
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_—bi\b?-dac

2a

t

~(-18)(-18)" - 4(49)(15)

t=

2(4.9)

_18£4/30

9.8
~1l30r24

George will catch the bread 1.3 sec
after release.

t

:1iJ§
2
~ ~B62 or 1.62

162 |

1 9
[ =9-1.62
b. ~14.6ft
44. Since the length of the sides of the
square is 18 in., the length of the sides
of the right triangles shown in the

18- x

figure is ( j Use the
Pythagorean theorem,
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=X2
(18-x)" = 2¢?

324-36x +x° = 2x°

x> +36x-324=0

(36)(36)° —4(1)(-324)
2(1)

_ -36++/2502

~ 7.46 o% A6

The sides are approximately 7.46 in.

_ 80-2x

3
_ 80—-2(25) =§:10

3 3
or
80-2(15) 50
3 3
Each pen can be 25 yd by 10 yd, or
50
it can be 15 yd by 3 yd.
46. Let t represent the time when the
ships are 100 nautical miles apart.
Then the distance travelled by the first

y

y:

ship is (10t) and the distance travelled

15(t - 2) _

by the second ship is

144

43. a.
4x + 6y =160
oy =160—4x
_ 160 4x ory =
6 3
A=Ilw

A:X(80—2xj
b. 3

o5

[

250=x[
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’
(10)” +[15(t ~2)] = (1200)’
100 + (15 - 30)” = 10,000
100t + 225 — 90C¢ + 900 = 10,000
3252900t — 9100=0
13236 -364=0

R
22
—(-36)£(-36) - 4(13)(-364)
- 2(13)

_ 36+4/20,224
B 26
~ 6.85 or A0

6.85 hours = 6 hours+ | o2 in || 22N
100 Lhr

~ 6 hours + 51 min
The ships will be 100 nautical miles apart
at approximately 6:51 PM.

5]




Section 1.6 More Equations and
Applications

1. absolute; {k' _k}

2 U=W OF U=-Ww
1

3. quadratic; M

4. *+1
—3><(2x—1)(x+6)2 =0

—6x[x—%j(x+6)(x+6) =0

x(x—%j(x+6)(x+6):0

x:Oorx—E:O or x+6=0orx+6=0

x=0 x:l X=-6
2

y 1 1
=0orl-Z=0ory+==00ry+==0
y 3 Y+4 Y+4

1
y=0 y=3 y=-4

4
{0, 3’ _E}
4
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Chapter 1 Equations and Inequalities

4(W2 - 7)(W2 + 4) =0

w?-7=00rw?+4=0

w?=7 w?=-4
w=+J7 w=+/-4
w=1=2i

{iﬁ,ﬂi}

-2(t*+1)(t*-5)=0

t?+1=0 or t*-5=0

t?=-1 or t°=5
t=+J-1 t =+J5
t=4i

{i\ﬁs,ii}

75y° +100y° -3y —4=0

75y° -3y +100y° -4=0

3y (257 -1)+4(25°-1)=0

(25v%-1)(3y +4)=0

o, (5v +1)(5y-1)(3y +4)=0
57+1=0 or 5y-1=0 or3y+4=0

_ 1 _1 __4
y= 5 Y—5 y= 3
-4
5 3
083-4%*-8+4=0
497 (2 -1)-4(2-1)=0
(491‘2 )(2t 1)=0
1o, (+2)(1-2)(2-1)=0
t+2=0 or t-2=0 or 22-1=0
t:_z t:Z t:l
7 7 2

146

X +7x*=4(x+7)
x>+ 7x*-4x-28=0
x> —4x+7x*-28=0
x(x2—4)+7(x2—4):0
(x+7)(x2—4):0
(x+7)(x+2)(x-2)=0
x+7=0 or x+2=0 or x-2=0
x=-7 X=-2 X=2
{(~7,-2,2
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
12, (2m+3)(m+3)(m-3)=0
2m+3=0 or m+3=0 or m-3=0

11.

m=-3 m=3

3

m=-=

2
2x*-32=0

e
2(x"-16)=0

o

13. x+2(x +4)

x-2=0 orx+2=0 orx’+4=0
X=2 x2=-4

4
2i

X
X =

X=-2

+ I+

{iZi ,+ 2}

ul

—_

3

I

|
\l_l/U'l

Il Il
o O O O



m-1=0 orm+1=0 orm*+1=0
m=1 m?=-1

m=+J-1

m=+i

m=-1

{xi,+1)

2x* = ~128x
2x*+128x =0
2x(x3+64):0

(5. 2x(x+4)(x2—4x+16): 0

2x=0o0or x+4=0 or x’-4x+16=0

x=0 or x=-4or

_4+4iy3
2
=2+2i/3

{0.-4,222iV3

10x° = —1250x2
10x° +1250x%2 = 0
10x2 (x3 + 125; =0

10x? (x + 5)(x2 ~5+25)=0
16.

10x*=0o0rx+5=00rx*-5x+25=0
x=0o0rx=-5o0r

~(-5)+4(-5) ~4(1)(25)
2()

 5+y-75 5+54/3

22

{0,_5, 5+ 5@}

2

X=
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3 (n2 +3)=20-2n

3n*+9n? = 20— 2n?
3*+11n°-20=0
(3:12 —4)(n2 + 5) =0

or n’*+5=0

2y2(y2 —2) =18+y?

2yt —4dy* =18+y?
2y*-5y?-18=0
. (2°-9)(y*+2)=0

2y2-9=0
2y?=9



Chapter 1 Equations and Inequalities

x*+2x+3=0
x*+2x+1=-3+1
(x+1)2:—2
x-2=0 X+1=+i\2
X=2 o x=—1+i2
(2-12iV2}
X*-64=x-4

20.
(x- 4)(x2+4x+16)—(x—4)
(x- 4)(x +4x+16) (x—4)
(x— 4(x +4x +16— )
(x—4)(x* +4x+15)=
x-4=0
X=4 or
x*+4x+15=0
x> +4x+4=-15+4
(x+2)2:—11
x+2=+iV11
x=-2+iy11
{4-2+iV11]

0
0
0

X 5 2-1dx
21. Xx+2 x—-4 x2-2x-8
3X 5  2*-14x
x+2_x—4_(x+2)(x—4)

(x+2)(x—4)[l—ij:(X+2)(X_4){(X2Jf;)%}

X+2 x-4
3x(x—4)-5(x +2) = 2x* ~14x
32 -12x - 5x —-10=2x> -14x
x?-3x-10=0
(x+2)(x-5)=0
Xx=<2 or x=5

{5} ; The value —2 does not check.
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e 1 X*+3
29. c-5 c+1 ¢*-4c-5
e 1 X*+3
c-5 c+1 (c-5)(c+1)
2
(c—5)(c+1)[£5—0%1j:(0—5)(c+1){%}
4c(c+1)-1c-5)=%*+3
4c® +4c—-c+5=%*+3
c’+3Xx+2=0
(c+1)(c+2)=0

=<1 or c=-2

{_2}; The value —1 does not check.
m 2
+1=

2m+1 m-3

m 2
(23 (-3 5241 (2me)m-3) 2]
m(m-3)+1(2m+1)(m-3)=2(2m+1)
m?-3m+2m?*-6ém+m-3=4m+2

23. 3n*-12m-5=0
(122 (-12)-4(3)(-5)
2(3
_12++204
_ 12igJ5_1
G
-3

6++/51
=5
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Chapter 1 Equations and Inequalities

24.

(n—3)(2n—1)(i3+2

n—

2n° —n+4n® -
6n° —

2n*-6n+5=0

3
25. y.y

J-(n-3)20-3
n(2n—1)+2(n—3)(2n—1):3(n—3)

2n° —n+2(2n* = Tn+3)=31-9
14n+6=31-9
181+15=0

2n—1j

o y+1=0
y=-

150

723
z

A2
722 +20z=3
72 +20z-3=0
(7z-1)(z+3)=0
7z-1=0
7z

Nle=

Z =

or z+3=0

z=-3



27.

. 3{ }

18+2m m-— 3 =
18+2m 6m—6m
2m*-12m+18=0
m’ —6m+9=0
(m-3)°=0
m-3=0

=3

{ }; The value 3 does not check.

Section 1.6

438 12
> +3=—"
28. m*—4m m-4
48 12
+3=
m(m-4) m-4

m(m- 4){%+ 3} =m(m- 4)(m1——24j
48+ 3m(m-4)=12m
48+ 3m* -12m=12m
3m* —24m+48=0
m’ —8m+16=0
(m- 4)2 =0
m-4=0

=g

{ }; The value 3 does not check.

29. Let x represent the speed of the boat in still water.

Distance Rate Time
With current 72 X+2 L
X+2
Against 7 X_2 72
current xX—-2
72 72
X-2 x+ 2
72 72
X=2)(x+2) ——-——|=(x-2)(x+2)(9
(-2 2) 2 |- (-2 2)9)
72(x+2)-72(x-2)=9(x*-4)
72x +144— 72x +144 = 9%° - 36
288=9x° - 36
324 = 9%?
36= x>
x=+J36=60r >
Jesse travels 6 km/hr in still water.
30. Let x represent the speed of the plane in still air.
Distance Rate Time
With wind 800 X+ 40 800
x+40
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Chapter 1 Equations and Inequalities

Against 800
wind 800 x—40 20
800 800 _05
x—-40 x+40
800 800
(x—40)(x+40)(x_40—x+40j=(x—40)(x+40)(0.5)

800(x + 40) - 800(x — 40) = 0.5(x 1600
800x + 32,000 - 800x + 32,000 = 0.5x - 800
64,000 = 0.5x* — 800
64,800= 0.5x?
129,600 = x>

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

The plane travels 360 mph in still air.

3 1. Let x represent the speed at which Jean runs. Then (X * 8) is the speed at which she

rides.
Distan | Rate | Tim
ce (mph e
(mi) ) (hr)
Running 6 X E
X
Riding 24 x+8 )(2T48
6,2 5
X x+8
24 9%
—+——=9
X x+8
24 9%
8) —+—— |= 8)(9
x(x+ )( x +x+8j x(x+ )( )

24(x +8)+9%6x = 9(x2 +8x)
24x +192+ 96x = 9% + 72x
120x +192 = 9x? + 72x
0=9x*—-48x—-192
0=3x?-16x-64
0=(3x+8)(x-8)
Xx+8=0 or x-8=0
x=-8 x=8

%
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x+8=8+8=16
Jean runs 8 mph and rides 16 mph.

32. Let x represent the speed at which Barbara drives in clear weather. Then <X

speed at which she drives during the thunderstorm.

Distan | Rate .
ce (mph Time
miy |y | "
Clear 50
weather >0 X X
Thunder- 15
séorm 15 x-20 T
E + b =15
x x-20
100 30
—+ =3
X x-20
100 30
X(x-20) — =x(x—-20)(3
(x-20 2242 ) x(x-20)(3

100(x — 20)+30x = 3(x* - 20x)
100x — 2000+ 30x = 3x* — 60x
130x — 2000 = 3¢ — 60x
0= 3x”—190x + 2000
0=(3x-40)(x - 50)

x-40=0 or x-50=0
3x =40 x =50
x—4—0:13}
3 3

x-20:13%—20=>§

x—-20=50-20=30

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

p|=6 w|=2
33. 4. P=6 or p=-6 34.a. W=2 or w=-2
(6-6) {2-2}
pl=0 w|=0
b. P=0 b W=0
(o} S
. p|:—6 . W|=—2

{ }; Since an absolute value cannot
be negative, there is no solution.
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B 20) is the

{ }; Since an absolute value cannot
be negative, there is no solution.



Chapter 1 Equations and Inequalities

x-3=4 -3=-[c-7+1
x-3=4 or x-3=-4 _4:_‘0_7‘
35.a. X=7 x=-1 4=[c-7
{7,—1} c-7=4 or c-7=-4
x-3=0 39. c=11 c=3
x-3=0 {113
b. X=3 —4:—‘z+a—3
{3 —1:—‘z+a
R 1+
z+8=1 or z+8=-1
{ } ; Since an absolute value cannot 10. z=-7 7=_9
be negative, there is no solution.
m+1= =79
m+1=5
m+1=5 or m+1=-5 2=8+[1ly +4
36.a. M=4 m=-6 ar, 6=y +4
{4’_6} { }; Since an absolute value cannot be
‘m +ﬂ =0 negative, there is no solution.
m+1:0 6:7+‘9Z—q
b. m=-1 42.71=[92-3
-3 (g
; Since an absolute value cannot
c. |m + ]l i be negative, there is no solution.
{ }; Since an absolute value cannot ‘4—1W —1 = l
be negative, there is no solution. 2 3 2
23— 4+7=9 ‘4_1W‘:1+1:E
2[3x-4=9-7=2 43. 21236
3x-4=1 4—%W=g or 4—%W=—g
xX-4=1 or x-4=-1 1 19 1 29
5 ——Ww=-—= —-——W=——
X=— x=1 2 6 2 6
37. 3 w19 o2
5 3 3
3 o2
42t +7+2=22 33
42 +7=20 ‘ _%p‘_%:%
[2+7=5 1] 1 7 10
2+7=5 or 2+7=-5 ‘2—— ‘:—+—:—
1A. 3 2 6 6
38. t=-1 t=-6
{-1-6}
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1 5 1 5
273P=3 e3P
1,1 1m

3P=73 3P=73

p=1 p=11
oy
3y +5=[y+]

3y+5=y+1 or 3y+5=—(y+1)

2y =-4 dy =—6

y=-2 y=->
45. 2

13
2a-3=la+2
2a-3=a+2 or 2a- 3——(a+2)

a=>5 a:}
16. 3

B3l

3
r|=[oc3
4-x=22+1 or 4-x=—(2x+])
-3x=-3 xX=-5

47. x=1

(51
3-2x|=|x+§
3-2x=x+5 or 3—2x:—(x+5)

-X=2 -x=-8

x:—Z x=8
48. 3
4
3

i

4

lW:4W or lW:—4W

4 4
—E’w=o —1—7W=0

49. w=0 w=0
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o)

-5
3

3z=}z or 3z=—}z
3 3

—82:0 nl
3

z=0
{0}
e 4 =p -1

X+4=x-7 or x+4:—(x—7)
4+-7 2X =

—z=0

50. z=0

3
3
X==
31. 2

B
2
[k=3=[k+3
-3#3 or k-3=—(k+3)
2k=0
52. k=0
0}
53. ‘Zp—ﬂz‘l— Zp‘
2p-1=1-2p or 2p-1=-(1-2p)
4p =2 -1=-1
_1
P=2
The solution set is U -
[4d -3 =[3-4d
4.
4d-3=3-4d or 4d—3=—(3—4d)
& =6 -3=-3
g3
4

The solution set is U -



Chapter 1 Equations and Inequalities

2X-4=6 6=9++/5-3x
2
(V2-4) (e 6-9+ 5—3(4)
2x-4=36 3
2x =40 6=9+3
6=12fdse
33. x=20
(20} {}Ji
IX+8=x+2
X +1=11 X+2 X+ 2
(\/3x+1)2=(11)2 (\/7x+8) :(x+2)
X +1=121 IX+8=x"+4x+4
3)(;120 0=x*-3x-4
{40} 39. x=-1 or x=4
/ Check:X =-1
1:jﬂ+7 NIX+8=x+2
—2=~/2x+7
4=2x+7 \/7(T)+8=1
~3=2 Vi-1
3 1=1v true
x= 2 Check:X =4
" 3 NIX+8=x+2
Check: X=_§ 7(4)+8:4+2
1=3+v2x+7 J36=6
3 6=0 v true
1:3+\/2(?J+7 {-14}
1=3+2 M:x+3
?=}5fa|se (M)Zz(x+3)2
O +19=x2+6x+9
6=9++/5-3 e
e 0=(x+2)(x-5)
o 60. X=-2 or x=5
M. Check: X =2
X:_g m:x+3
i 4 9(-2)+19=-2+3
Check: X:_§ \/1=1
1=1v true
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M:X:S
m:x+3
9(5)+19=5+3
J64-8
8=8v true
25
Jm+18+2=m
Jm+18=m-2
(Vm+18) = (m-2)
m+18=m*-4m+4
0=m?-5m-14
0=(m+2)(m-7)
61. m=-2 or m=17
Check: M= -2

Jvm+18+2=m

J(-2)+18+2=(-2)
J16+2=-2
4+2=-2
6=-2fdse
M:m:7
ANm+18+2=m
(7)+18+2=(7)
\/2_5+2: 7
5+2=7
7=7 Y true

{7}; The value —2 does not check.
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J2n+29+3=n
J2n+29=n-3
(V2n+29) =(n-3y
2n+29=n-6n+9
0=n°>-81-20
0=(n+2)(n-10)
62. n=-2 or n=10
Check: n=-2
J2n+29+3=n
2(—2)+29+ 3=-2
J25+3=-2
5+3=-2
8=-2false
Check: n=10
J2n+29+3=n
2(10)+29+3=10
J49+3=10
7+3=10
10=10 v true
{10}; The value —2does not check.
~4J2x-5+6=10
—42x-5=4
Jox-5--1
(%5;i§f=(—n3
2x-5=-1
2x=4
63. X=2

2



Chapter 1 Equations and Inequalities

64. -3/4x-1+2=8

~R/ax-1-6
Yax-1=-2
(ﬁ?—l)s:(-z)5
4x -1=-32
4x =-31
31
T4

!
4
Y5y -3-42y+1=0
Y5y -3=-42y+1

(4 5y—3)4 :(—4 2y+1)4

57-3=2y+1
=4
4

y:_
65. 3

,. 4
Check: 3
Y5y -3-42y +1=0

45@_3_42@“&

=0

E/y+7—{5/4y+5:0
Sy +7=8§4ay+5
(si/y+7)6=(64y+5)6
y+7=4y+5
2=3y

_:y
66. 3

y=2
Check: 3
§y+7-84y+5=0

BERTHES
\/g 2_1_\/8 5_,
B

=0v true
2
3
67. J8-p—-p+5=1
J8-p=1+p+5

() (15
8-p=1+2/p+5+p+5
—2/p+5=2p-2
p+5=-p+1
( p+5)2 :(—p+1)2
p+5=p*-2p+1
0=p*-3p-4

0=(p+1)(p-4)
p=-1 or p=4

8-p—-+p+5=1

V8- (-1 -y(-1)+5=1
J9-Va=1

3-2=1v true

Check: P= 4
8-p—-+p+5=1
J8-(4)-/(4)+5=1
Ja-y9-=1
2-3=1
-1=1fase

{_1}; The value 4 does not check.
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68. Jd+4-6+2d =-1
Jd+4=16+2d -1

(Va+4) =(Vor2d-1)
d+4=6+2d-26+2d +1
2J6+2d =d+3
(2/6+2d) = (d+3)
4(6+2d)=d*+6d+9
24+8d=d*+6d+9
0=0?-2d-15
0=(d+3)(d-5)
d=-3 or d=5
M:d:—B
Jd+4-6+20=-1

J(=3)+4-[6+2(-3)=-1

V1-40=-1
1=-1fdse
Check: 9=
Jd+4-6+2d=-1
J(5)+4-/6+2(5)=-1
J9-16=-1
3-4--1
-1=-1v true

{5}; The value =3 does not check.

69. 3-Jy+3=42-y

Section 1.6

73 ~(

9-6y+3+y+3=2-y

-6,y +3=-10-2y
3Jy+3=5+y

( y+3)2:(5+y)2
Oy +27=25+10y +y°
O=y’+y-2
0=(y+2)(y-1
y=-2 o y=1
Check: ¥ =2
3- y+3=\/ﬂ
3-(-2)+3=2-(-2)
3-41=+4
3-1=2
2=2 VY true
Check: ¥ =1

3-Jy+3=4y2-y
3-\(1)+3=2-()
3-v4=41
3-2=1
1=1v true
(21
70. ~Vk-2=2k+3-2

(Vk=2) =(V2k+3-2)
k—2=2k+3-4J2k+3+4
42k +3=k+9
(4V2k+3) = (k+9)’
16(2k + 3) = k? + 18 + 81
32k +48=k? +18k + 81
0=k2-14k + 33
0=(k-3)(k-11)
k=3 or k=11
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Check: k=3
Vk-2=+/2k+3-2
J(3)-2=2(3)+3-2
V1=19-2
1=3-2
1=1v true

Check: k=11
Vk-2=+/2k+3-2

J(11)-2=2(11)+3-2
Vo=y25-2
3=5-2
3=3v true
11

w

x=-5+27 or x=-5-27

xX=22
Check: X =22

2i(x+5)° =18
23(22+5)° =18
2Y729=18

18=18 v true
Check: X =-32

2.3/(x + 5)2 =18
23(-32+5)" =18

27729=18

18=18 v’ true
{—32, 22}

X=-32

:
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2x —1=315625
2x-1=25
x=13
Check: X =13

3

(2¢-1)° -3=122

3

(25)° -3=122
125-3=122
122-122 v true

161
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(u-6)""—(1+1)"" =0
(u-6)" =(2+1)"
[(5u-6)°] <[ (247"
u-6=3+1
=17
7
72

30.

g

2

81. Letu=2x+5.
(2¢+5)° - 7(2x+5)-30=0

u*—7u-30=0
(u+3)(u—10):0
u=10
u=- 2x+5=10
2X+5=-3 5
X=—
X=- or 2

(<9
2
82. Letu=3x-7.
(3x-7)-6(3x-7)-16=0
U ~6u-16=0

(u+2)(u-8)=0

Il
Ul 0

u
5 3x-7
3 or X

83. Lebu=x"+2x.
(x2 + 2x)2 —18(x2 + 2x) =-45
u*-18+45=0
(u—15)(u—3):0

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
x=3-5 or
{-5-313
84. Lebu=x"+3x.
(x2 + 3)()2 —14(x2 + 3)() =-40
u*-14u+40=0
(u-10)(u-4)=0
u=10 or u=4
x*+3x=10 or x*+3x=4
x*+3x-10=0 or x*+3x-4=0
(x=2)(x+5)=0 or (x+4)(x-1)=0
x=2-5o0r
{-5-412}
Letu=x*+2.
(x2+2)2+(x2+2)—42:0
u+u-42=0
(u+7)(u-6)=0
u=>6
X°+2=-7 orx’+2=6
x*=-9 or x°=4
x=x3 or Xx=%2
{+3i,+2}
g6. Leu=y*-3.

(v2-3) -9(y*-3)-52=0
U -u-52=0
(u+4)(u-13)=0
u=-4 or u=13
y?-3=-4 or y*-3=13
y’=-1 or y*’=16
y==%i or y=%4
i, + 4

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

83.
u=-7 or
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x=-31

x=-41



L&u:}.
87. a
()t}
a a
2
—Z[EJ +4[Ej+1: 0
a a
~2° +4u+1=0
27 -4u-1=0
4+, )(-4)° —4.2.(-1
R
4
u:li%E
u=1+l@-oru=1—\—/§
2 2
u=1+1§ or u=1—\—/E
2 2
}=1+j§ or }:1—l/E
a 2 a 2
a=—>_ o  a=—1_
1+\—/§ 1—\—/§
2 2
a=—2_ o a=—2_
2++/6 2-/6
a=-2++/6 or a=-2-+/6
22
Lau:z.
88. X
4
X X
2 (2
{5 e
X X
U’ -20+1=0
uv+2u-1=0
2+.(2)°-41.(-1
22 41
2
u=-1+2

u:—1+V§ m'u:—l—VE

163

u=-1++2

=—1++/2
2
~1+42

a=2+2/2
{ZiZJE}

1

n+2
2 3 .
(n+2)° n+2

2
2[Lj _3[Lj_5=o
n+2 n+2
27 -31-5=0
(u+1)(2u—5):0

or

or

QN
QN

QD

o a

or

Letu=

39.

or

<
Il

-4

m—3:

—7( L j+4:0
m-3

3 -Tu+4=0
(u-1)(-4)=0

=

Section 1.6

u=-1-+/2
=-1-2

2

-5

a=2-22



Chapter 1 Equations and Inequalities

4 2
u=1 o u=g3 (x+§j—42(x+§]+35=0
X
—m13:1 orm13=i31 P —12u+35=0
3 (u-5)(u-7)=0
m-3=1 orm-3==
u=5oru=7
m=4  or b u=>5
4 x+§—5
5 X
4’ x? -5 +6=0
-2)(x-3)=0
Letu=m-10 (x=2)(x-3)
91. m x=23
2 u=7
—EJ _6[ m-20)_27-0 6
m m X+—=17
2 _ X
u-eu-27=0 x2-7x+6=0
(U—9)(U+3)=O (X—l)(X—6)=O
u=9 oru=-3
u=9 x=16
10 {1236
m—Ezg 3
m2_9m_]_0=0 93. Ld:U:2+?.
(m+1)(m-10)=0 3)2 3
2+=| - 2+=|=12
m=10 232
u=-3 2
3 3
2+2] —| 242 |-12=0
20 233
m+3m-10-0 u'-u-2=0
(m-5)(m+2)=0 (u+3)(u-4)=0
m=5-2 u=-3 or u=4
(-5-12,10} 242223 or 242-4
L&u=x+§. §:_5 or §:2
92. X t t
3 3
t=—= or t==
5 2
3.3
2'
Legu=—+3
941. y

164



35

2
(§+3j +6(E+3]+8:0
y y

U’ +6u+8=0
(u+2)(u+4)=0
u=-2 or u=-4
E+3:—2 or E+3:—4
y y
5 5
= - or = _
y y
5
=-1 or =—=
Y 7
5
3
95. Letu=c?.
5?11 +2=0
07 -1u+2=0
(u-1)(u-2)=0
u=1 or u=2
5
ool o =2
5
5
1/5 5_ } ]/5 5_ 5
-3 o (@)@
c=i or c=32
3125
i,32
3125
96. Leu=d".

8

Section 1.6

0 -d’-4=0
3’ -u-4=0
(u-4)(u+1)=0

u=— or

(yy4)4 -(3°
y =81
{8y
98. Letu=n"".
n*+6n'*-16=0
u*+6u-16=0
(u+8)(u-2)=0
u=2 or
n'* =2 or
(n1/4)4 :(2)4
n=16
{16)

99. L&U:y_z.
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9 *-10y*+1=0

U’ -1w+1=0
(91—1)(u—1):0
u=1 or u:1
9
1
2=1 o y?’==
y y 9
y*=1 y*=9
y=1-1 y=-33
{-3-113|
100. Letu=x72.
100x*-29%2%+1=0
100u° -2 +1=0
(25u—1)(4u—1):0
1 1
u== or Uu=—
4 25
X’Z:l or x7? 1
4 25
x’=4 x?=25
X=-272 xX=-55
(-5,-2,2,5)
Letu=\/;.
4 - 25Vt =0
4’ -25=0
101, u(4u-25)=0
=
4
25
t=="
Jt T
2 25
u=0 (\/;) ZﬂzJ
Ji-o 65
t:O or 16

0,525
16

102. LGZU=\/E.

9m-16Jm =0
a?-16u=0
u(u-16)=0
1o
)
Jm=10
> 2
oo (=[5
m=0 256
m=0 o T8l
o3
8l
xz(x2+5)=7
103. x'+5%°-7=0
Letu=x>.
uv+u-7=0
99"~ 4 (-7)
2(3)
_ —5+./53
2
2_—5i\/573
2
it —5+4/53
2
57
2
xz(x2—2 =x*+13
x*=2x*=x*+13
104. xX'-X*-13=0
Letu=x?
u*-34-13=0
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[

105. Letu=k™.
30k?-23k'+2=0
30’ -23u+2=0
(10u-1)(1-2)=0

x

iR <

Il I
Y
o|'—‘o|'—‘

Q Q

x

N~

Il n

NIwwINwIN

k=10 or k=

3

106. Letu=0""
3 *+16g'+5=0
32 +16u+5=0
(+1)(u+5)=0

167
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107.

108. 1 2 3

RR,R,R, 1 = i-ﬁ-i-i-i
R R R, R

RR,R,=RR,R,+ RRR,+RRR,
RR,R,~RR,R,~RRR,=RRR,
R;(RR,-RR,-RR,)=RRR,
~ RRR,
> RR,-RR,-RR,

109.
V=—nr’
3
v_
Ar
31= 3r3
4
I = 31
110. 4r
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_kF

111.

RV, RV,
T T,
PV. PV.
| = |=TT,| =2
1 T,
TZPl\/l = T1P 2V2
RYT, 1
115. RV;

116. LS,

117. 9

T
t:JE
118. 9

(4 y)zz(Zl—y)2
16y = 441- 42y +y*
0=441-58y +y*
0=(y -9)(y -49)
119. a. y=9 or y=49

Check: ¥ = 9

168



y+4ly =21
(9)+4\/@=21
9+12=21
21=21v true
Check: y =49
y+4ly =21
(49)+4,/(49) = 21
49+ 28=21
77=21fdse
9}

b Letu:\/)_/-
y+4Jy =21
y+4Jy-21=0
uw+4u-21=0
(u+7)(u-3)=0
u=-7 or u=3

Jy=-7 o Jy=3

() =) o () =3

y=49 o  y=9

{9}; See checks in part (a).

w—3Jw =10

w-10=3Jw
(w-10 = (3w )

w?-20w +100= 9
w?-29+100=0
(W—4)(W—25)=0

120. a.
w=4 or w=25
Check: w=4
w-3Jw =10
(4)-3y(4) =10
4-6=10
-2=10fdse

Check: W =25

o=

Section 1.6

w-3Jw =10

(25)— (25):10

25-15=10
10=10 v true

(25}

b Letu=-w.

w—3Jw =10
w—-3Jw -10=0
u’-3u-10=0
(u+2)(u-5)=0
u=-2 or u=>5
Ww==2 o Jw=5
(o) =(2" o (o) =(5
w=4 or w=25
{25 ; See checks in part (a).

xidx2=3
(3

X+x+2=9
Jx+2=9-x
(V2] =(9-x)
X+2=x7-18+81
x*=19%+79=0
19+ ,/(-19)° ~4-1.79

N

X

2
y = 19% 35
B 2
19 _23\6 or x— 19+23\/§

x=19_3“/§

Check: 2
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VX+Vx+2=3 \/1+ X+x+1=2
2
\/19—3\/§+ 19—3\/5—3+2:3 (\/1+\/x+\/x+1j :(2)2
2 2
19_3\/3 23_3\/3 5 1+yx+iJx+1=4
2 + 2 - 122. X+Vx+1=9
2 2 2
19-35  [23-3/5 (3 (Vx+1) =(9-x)
> 2 - Xx+1=x?-18x+81
N 5 x?-19x+80=0
23-3/5  [19-3/5 2
- _9—( . } X:19i\/(—19) ~4.1.80
2
23-35 _-1:3/5 19+ /41
2 2 =7
23-3/5_46-6V5 Lolo-ar 194441
2 4 2 2
23—23«[5:23—23«[5 /e __10-Val
Check: 2
L 19+3/5
Check: 2 \/1+ X+x+1=2
X+Ux+2=3 1941 [19-J41
1+ 5 + > +1=2
19+3Af5+ 19+3\E+2_3
> > B \/19-J4?+ 21-Ja
\/19+3J§+ 23+3J5 ’ °
> 2 \/19—\/4—1+ [21-Ja1 e
) _
\/19+3[5+ [23+3/5 3 2 2
2 2 21-/41 _ 9_[19—J11J
23+3/5 _, (19+3/5 ? ’
> 5 21-Ja1 -1+Ja1
2 2
23435 _-1-35. -4 _2-2/41
2 2 2 4
{19—23\/3} 21_2\/4_1 - 21_2\/4—1 v true

x:19+\/ﬁ

Check: 2
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5

\/1+ X+x+1=2 p=aa’

G = 75= 48"

\/1+\/19+ 4, 19+ a.,_, 5

2 2 16
5

19+4/41  [21+4/41 25\ (5)°

+ =3 = —(t )

2 2 16

b. t=~93hr

\/19+le 21+JI1 (37 h:16(t+4)y3 3
55 | =0 h=16[(14)+ 4]

2

h=16(18)"
21+\/4_1 19+\/4_1 ( )
> = 9- > 126.a. ~42in
h=16(t +4)"
21-J41_-1-Va b. (t+4)
2 2 60=16(t +4)"
2
15\ 373
2| (t+ 4
e (4] (4]
ar 3
123.
3/ 3 t+4: 173)
3
LRt o
3 - ZJ 4
216:4_72' ~ 49 days
V= 2887[4 9i n’ v =/2gh =~/19.6h
d=—>+h = -
. 2 (27 v = /19.6(10) =14 nysec
e (2] o vodse
2281 26.8=+/19.6h
600.25= " h 26.8=119.6-vh
400=h 268 _
220 _h
400 ft J19.6
p=4a? [ 26.8 jzz( J—)z
P= 48(2)]/5 v19.6
125.a. ~ 55% h= 268 ~36.6
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128. a.
]/n
r=1- Kj
c
12,000\"°
18,000

]/3
r=1- Zj
3

~ 0.126 or 12.6% per year

Yn
r=1- [K)
b. C

172



Vs
0.15=1- (Mj
C

Vs
(Mj =0.85

H%YT =(0.85)°

1000 _ g g5y’

_ 11,000
(0.85)°
~ $24,800

_Zq =6 or equivalently
‘4—x‘ =

—4:6
(x-4)=6
x=10

(2,10}

130. o, ¥~3=
3-x|=

—1:8

(x-3)=8or (x-3)=-8

x=11 xX=-5
{—51@

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

au’+bu+c = O, where u is 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

129. a.

or equivalently

173

Section 1.6

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.
ljob  1ljob 1job
thr (t+1) hr 3hr
1 1 1
i (t +1)_§

t+3(%+—%—j= t+D(%}

3(t+1)+% = t(t+1)

I+3+3=t’+t
0=t’-5%-3
(595403
2(1)
_ 54437
2

~5.50r 585

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.
ljob 1ljob 1job
thr (t+4) hr 8hr
1 1 1
¢ (t+4) 8

8‘(t+4)(%+ij=8‘(t+4)(3
8(t+4)+& =t(t+4)
&+32+8 =t*+4t
0=t*-12%-32
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~(-12)2(-12) ~4(1)(-3)
2

t =

124272
2
~14.2 or >X2

t+4=142+4=18.2
It would take Antonio approximately
14.2 hr working alone, and it would
take Jeremy approximately 18.2 hr.
133. Let x represent the distance along

the
shoreline as shown in the figure.
Distance | Rat Time
Row | \/400%+x2% | 2.5 V400" + x*
2.5
Walk| 800-x | 5 SOOS_X
2
V400 + x s 800—x _ 300
25 5
2 2
5 V4007 + x N 800-x _ 5(300)
25 5

2./400° + x? +800— x =1500
2\/@ =x+700
(x+ 700)2 = (ZM)Z
x> +1400x + 490,000 = 4(4002 +x2)
x? +1400x + 490,000 = 4x” + 640,000
3x* -1400x +150,000=0
(3¢~ 500)(x —300) = 0

Section 1.7 Linear Inequalities
and Compound Inequalities

1. inequality

2. intersection
3. a<x<b

4. union

174

X = @ or x=300
3
1662
Pam can row to a point 3 ft 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.
Distan | Rat Time
e Jag o 20 | V48X
t
20
96— x
C 96— 60
ar X 0
VA8 +x° 96-x
+ =4
20 60
[aq2 | 2 _
go| YA £XT | =X _ gy )
20 60
V48 + x2 + 96— x = 240
348 + x> =x +144
2
(3\/482 +x2) = (x+144)2
X +288x + 20,736 = 9(48 + x°)
x% +288x + 20,736 = %> + 20,736
8x*-288x =0
8x (X — 36) =0
x=0 or x=36
The marina is 36 mi up the coast.
5. —k,k
6. —k;>
7. U



s. 1
-2x-5>17
—2X > 22
9. x<-11
{x|x <-11};(-e0,~11)

)

7/
—11
-&+1<17

-& <16
10. t>-2
{tt>-2};(-2»)

AN

—2
-3< —ﬂw+1

3
—4£—ﬂw

3

11. 3>w orw <3
{w |w <3};(-0,3]

|
3

5
8>-—y-2
2)’

5
10>-=
2y

12. —4<yory>-4
{yly 2-4}[-4,»)

L
—4

-1.2+0.6a<0.4a+0.5
0.2a<1.7
< 1.7

~02
a<85

{ala<85};(—=,85]

a

13.

.|
8.5

Section 1.7

-0.7+0.3x <09 -04

14. x>-05
{x|x=-0.5};[-0.5,:0)
E =
—0.5

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

15. 2>corc<?2

{clc<2};(-»,2)

)
4

2
-14< 3(m—7)+7

-14<3m-21+7
-14<3m-14
0<3m
16. O<morm>0
{m|m>0};(0,)
0

£
LY
44+x x-3 X

17. 2 5 10

1o(ﬂ_x_—3] < 10(_£]

2 5 10
5(4+x)-2(x-3)<-x
20+5x-2x+6<—x
dx < —-26
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3(y+3)-2(3y+1)>-1
y+9-6y-2>-1

-3y >-8
y<§
3
y|y<2—3 ; —oo,g
3 3
4
3
1 5 1

19. 3

GB(X+4)_2(X_3)} 6(2“1]

2(x+4)—5(x—3)23x+6
2x+8-5x+15>3x+6

—bx >-17
17
Xx<=—
6
17 17
X|x<=—1t;| -0, —
6 6
.
17
6
1 4 3
2(t 6)—§(t+2)>——t 2

20.

1 4 3
12{§(t—6)—§(t+2)}212(—Zt—2
6(t - 6)-16(t + 2) > & - 24
o -30-16-32>-%-24

—t>44
t<-44
{t|t£—44};(—oo,—44}

—44

—(X+4)—€(x—3)2§x+1

|

176

5(7—x)+2x<6x—2—9x
3B5-5x+2x<bx-2-9%
35<-2
)

2(3x+1)—4x>2(x+8)—5
ox+2-4x>2x+16-5
2>9
)

5-3[2-4(x- 2]2
6(2-[4-(x-3)]
5-3[2-4x+8]>6{2 [4 x+3]}
5-3[-4x+10]=6{2-[x+7]}
5+12x-30>6{2+x -7
12x - 25> 6{x - 5
12x - 25> 6x - 30
6x>-5

21.

22.

23.

24.
8-[6-10(x-1)|>
2(1-3[2-(x+4)]}
8-[6-10x+10] > 2{1-3[2-x - 4|
8-[-10x +16]> 2{1-3[ -x - 2]
8+10x —16> 2{1+3x + 6}
10x -8 2{3x+7)
10x -8>6x+14

4x > 22

11
X2—



11| |11

4—3k>—2(k+3)—k
4-3k >-2k-6-k
4>-6
D;(—oo,oo)

=

o= mn

25.

2x—9<6(x ~1)-4x

2x—9< 6x—-6-4x
-9<-6

D;(—oo,oo)

26.

27. a. X<4 and x>-2

24
2

b, X<4 or x>-2
(—oo,oo)

_y<-2 ad y>-5

(52

g 4

28. a

9
|

: -2
p. YS-2 or y>-5

(o)

LN e

m+1<6 or %m<—2
29.a. M<5 or m<-6
(_0015]

h L

m+1<6 and %m<—25
b. m<5 and m<-6
(_oo, —6)

177
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n-6>1 or énz
4
30. a n>7 or n>8
(7,20)
¢
,
3
n-6>1 and an
b n>7 and nz
5
[ -
8
—§y>—12 and 2.08> 0,65y
31. a y>18 and y<32
(—00,3.2]
.
3.2
——y>-12 or 2.08>0.65y
b. y>18 or y <32
(—00,18)
1’8
-—m<8 and 0.85<0.34m
32.a m>-10 and m>25
[2.5,00)
F
2.5
4
_§m<8 or 0.85<0.34m
b. m>-10 or m=>25
(—10,00)
-10
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3(x—2)+2£x—8 or 4(X+1)+2>—2x+4
KX-6+2<x-8 or 4x+4+2>-2x+4

2x<-4 or ex >-2
xX<=-2 or x>—1
3
33. a
1
N, o ]
(2] ( 3°°]
+—+¢
-2 1
3
3(x—2)+2£x—8 and 4(x+1)+2>—2x+4
x<-2 ad x>—1
b. 3
5(t—4)+2>3(t+1)—3 or 2t—6>3(t—4)—2
5-20+2>3F+3-3 or 2-6>3F-12-2
2t>18 or —t>-8
34. a. t>9 or t<8
(—oo,—8)u(9,oo)
—
8 9
5(t—4)+2>3(t+1)—3and 2t—6>3(t—4)—2
b. t>9 and t<8
35. -28<yandy <5 i 2
1 : §
——<zandz<24 X-4
36. 2 1< 5 <3
—3<-2x+1<9 2<5x-4<6
—4<-2x<8 6<5x <10
- 2>x>-4or -4<x<?2 §£x<2
‘ [42) 39.
c L X F,zj
| 1 5
_ 2 C 3
-6<-3x+9<0 'f- 5
-15<-3x<-9 5

38. S5=x>3o0r3<x<5
as
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4x -1

-2< <5

-6<4x-1<15
-5<4x <16

—§£xs4
4

3

140.

Ll u
ESgs B

—23_2X+1s4

6> 2x+1> 12
5> _2¢>_13

-8<5x+2<«8
-10<5x <6

—2<x<§
42. 5

Section 1.7

X|>7
e. X<-Torx>7
(—oo, — 7) U (7, oo)
v|=8
44.a.y=80ry=—8
a9
‘ﬂ<8
b, 8<y<8

(-89
y|>8
y<-8ory>8
(—oo, - 8) ) (8, oo)
h+q+2:6
h+q:4
a+9=4 or a+9=-4
45. a. a=-5 or a=-13
(-3
b+q+2£6
b+ﬂs4
-4<a+9<4
b. -13<a<-5
[-13-5]
a+9+2>6
a+9>4
a+9<-4 or a+9>4
a<-13 or a>-5

(=, 3) 52)

C.

C.

b+1-4=1
b+1=5

b+1=5 or b+1=-5

46. a. b=4 or b=-6

a4
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b+1-4<1
w+ﬂ£5
-5<b+1<5
b. -6<b<4
[-6-4]
b+1-4>1
%+ﬂ25
b+1<-5 or b+1>5
c. b<-6 or bx>4
(—oo, - 6] ) [4, oo)
34-x|-2<16
34-x|<18
[4-x|<6
—-6<4-x<6
-10<—x<2
47. 10>x>-20r -2<x<10
(-2 10)
2|7-y|+1<17
2|7-y|<16
7-y|<8
-8<7-y<8
-15<-y <1
48. 15>y >-1or -1<y <15
(215
2)x+3-4>6
2|x+3>10
x+3>5
X+3<-5 or x+3>5
19. x<-8 or xx>2

(or-8)uf22)

180

Sx+1-9>-4
5)x+1>5
h+ﬂ21
Xx+1<-1 or x+1>1
50. X<-2 or x>0
(~=-2][0)
‘4W—5{+6£2
51 |[w-S<-4

Ul

‘2x+7‘+5<1
‘2x+7‘<—4

5-p|+13>6
‘5— p‘ > -7
i ;(—oo,oo)
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.

12-7x|+5= 4
5q. 27|21

[ ;(—oo,oo)
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
20+4<16
-16<2p+4<16
—20<2p<12
55, -10<p<6

[-10,6]

32.

a3d.
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-18<6-[3z+3 ‘m_4<14
~24<-|3z+3 2
24> |32 +3 _14<m;4<14
[3z+3<24 28<m-4<28
_24<3r+3<24 6o, _24<m<32
_27<3 <21 (-24.2)
56. -9<z<7
[_9,7} 61.a x|=-9
10<‘—50—4{+2 { }
8<‘—5(:—4{ b. ‘X‘<_9
[-5c-4>8 {)
-5c-4<-8 or -5-4>8 x|>-9
<-4 or -5 >12 D;{—oo,oo}
C> C<—E ‘y‘:_
57. 5 62. a.
- -—J (i‘ g -

5 b. ly|<-2
15<|-20-3+6 ()
9<|-2d-3 y|> -2

-20-3>9 “
D'{—oo,oo}
-2d-3<-9 or -2d-3>9
2d<-6 or  -2d>12 63. o, B=4- -7
38. d>3 or d<-6 14:_‘y_7‘
(~o0, —6) (3 o) ~14=|y -7
y+3 U
6 | ° L 18<4-ly-7
—2<yJ6r3<2 143—‘y—7‘
12<y+3<12 ~142|y -7
59, —15<y<9 {}
(-15.9) 18> 4-|y -7
14>-|y -7
~lasly -7
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61. 0. D=2-P-3
13=-|p-3
-13=|p-3
{ ]
15<2-|p-3
13<-|p-3
-13>|p-3
{
15> 2-|p-3
132-|p-3
-13<|p-3
D;{—oo,oo}
2|=0
65.a. 2=0o0rz=-0

U

b‘4<0
{}
MSO
e. 2=0
10}
dj4>0
{z|z<0orz>0
(—00, O)U(0,00)

MZO
€.

0, (~=02)

|2w|=0

w=0 or 2w=-0
66.a. WwW=0 o w=-0

10}

b @ﬂ<0

U

°
°

182

[ 2w
2w
w

o)

\2W\>o

[ IVAN
o O O

C.

2w<-0 or 2w>0
d w<0 o w>0

{w|w<0orw >0

(—OO, 0) u(O,OO)
. 2| >0

0, (~e0.0)
M+4=O

°
°

k+4=0 or k+4=-0

67.a. k=—4or
-4
bﬂk+4<0

)
M+4§0
k+4=0

c. k=-4
{-4}

M+4>O

k=-4

k+4<-0 or k+4>0

d. k<-4 or

k>-4

{k|k<—4ork>—4}.

(—oo, — 4) U (—4,00)
ejk+420
i(-e0r0)

c-3=0

c-3=0 or ¢c-3=-0

68. a. c=3 or
3
]mk—j<0

U

c=3
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c-3<0 =9, 220<5< 410 mph
c-3=0 88+92+100+ 80+ 90+ 2.5x > o
c. c=3 75 -
{3} 450+ 2.5x > QD
7.5
c-3>0 450+ 2.5x > 690
c-3<-0 or ¢c-3>0 2.5x > 240
d. ¢€<3 or c>3 -3 x> 96
{C l[c<3orc> 3} . Marilee needs to score at least 96 on
° the final exam.
(=03} (3) 36+369+371+ 37.4+x _
‘c - j >0 5 -
€. 1474+ x 537
[ ;(—oo, oo) 5 =
6o, 120<x<152gdL 147.4+x 2185
0. 18<a<25yr 74. x 2316
- The child needs a score of at least
71. 90<d<110yd 376.
43. Let x be the score of Rita in the final exam.
803(78+82+9:+80+ 75><60%j+(85><10%)+(xx30%)£ %0
80< 81><§ + 85><1—O + xx£ <90
100 100 100
80< (48.6+ 85+ O.3x) <90
22.9<0.3x <329
76.33< 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.

70< (wx 50%) +(60x 20%) + (85-+ 10%) + (x x 20%) < 100
70< (74x£j+[60x£j+(85x£j+ Lxxﬂj <100
100 100 100 100
70<(37+12+85+0.2x) <100
12.5<0.2x <425
62.5<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 the
car to be more than 16 miles ahead of
the truck.

183



Chapter 1 Equations and Inequalities

50t > 40 +16
g c=2(F-32)
10 > 16 9
" 5
t>1.6UX,. 36.5£§(F—32)£37.5
' i=1 65.7<F-32<67.5
II;tnwﬂl take more than 1.6 hr or 1 hr 36 g2. 97.7<F <995
78. Let t represent the time it takes for a Noromal body tergperature is between
tutor to make over $500 more than a 97.7°F and 9.5°F , inclusive.
student working in the library. 83. a.Let s represent the amount of sales.
16.25% >10.7% + 500 25,000+ 0.1s > 30,000+ 0.08s
55% > 500 0.02s > 5000
t>91 s> 250,000
It would take 91 or more hours. b. Job A
79. Let | represent the length of the 84. Let x represent the number of nights.
garden. Then the perimeter of the 40+1.18x (169) <1.14x (179)
garden is (ZI - 200)' 40+199.42x < 204.06x
200+ 2/ <800 40< 4.64x
2/ <600 8.62<x orx >8.62
[ <300 After 8 nights (9 or more), Hotel B
The length must be 300 ft or less. will be less expensive.
80. Let x represent the length of the 85 V- 16( <0.01lor ‘16—V‘ <0.01
shortest side. Then the lengths of the - @
v-16 < 0.01
. (x+1)
other two sides are and _0.01<v—-16<0.01
(x+2) . 1599<v <1601
X+(x+1)+(x+2)< 24 (15.99,16.01)
X+3<24 86. a
<2l [t —60/< 0.2 or [60—t| < 0.2
o XsT t-60/<02
The shortest side may be 2 ft, 3 ft, 4
fi, -0.2<t-60<0.2
5 ft, 6 ft, or 7 ft. b. 598<t<60.2
81. Let x represent the average scores.that (59.8, 60.2)
would produce a nonnegative handicap
of 72 or less. x—4{>1or ‘4—X‘>1
8%. a.
0< O.9(220—X) <72
0<220-x <80 -4>1
B - x-4<-1 or x-4>1
-220<—x<-140
b. xX<3 or x>5

220> x>1400r140< x <220
An average score in league play (_OO’ 3) ~ ( 2 OO)
between 140 and 220, inclusive, would

produce a handicap of 72 or less.
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38. o ly-10>2or [10-y|> 2
y-10>2
y-10<-2 or y-10>2
b. y<8 or
(—00,8)u(12,oo)
39. a t-365<150r [36.5-t|<15
t-365<15
-1.5<t-36.5<15
b. 35<t<38

y>12

| 35,38] , ,
; If the refrigerator is set to
36.5°F , the actual temperature

would be between 35°F and 38°F s
inclusive.

90. a \x-lqs 0.50r \16-x\s 0.5

x-16<0.5
-0.5<x-16<05

b, 155<x<16.5
155,165

; The boxes of cereal
vary in weight between 15.5 oz and

16.5 oz, inclusive.
91. a.

\x - 0.5]4 <0.030r \0.51— x\ <0.03

[x-051<0.03
~0.03<x-051< 0,03

b. 048<x<054
| 0.48,0.54] e
; The candidate is
expected to receive between 48%
of the vote and 54% of the vote,
inclusive.

\x—34{330r\34—x\s3

‘x—34{s3
-3<x-34<3

b, 3lsx<37

[31 37] ,

; The motorist was
traveling between 31 mph and 37
mph, inclusive. The motorist should
receive a ticket because even at the

92, a.

185

Section 1.7

lower end of the interval, the speed
of 31 mph still exceeds the posted
speed limit.

x—-220

X>2
{x|x>2}
2-x>0
b. 2>XxX 0orx<2
{x|x<2
x-6>0

X>6
{x|x > 6
6-x>0
b. 6>x orx<6
{x|x <6
x+4>0

x>-4
{x|x=-4

93. a.

94. a.

93. a.

96.

9%. a.
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VAR \VAR\V/
wliNy N O

X

4

99. Cd>a False
100. @ <C Trye
101. If @>C then & <Cd  Trye
102. If @<C then @ <bC False

b.

—-3<x<7
—3-2<x-2<7-2
-5<x<5
103.V—1£5
2<X<6
2-4<x-4<6-4
—2<x<2
1oa. X—4<2
x<4 or x>10
x—-7<4-7 or x-7>10-7
x-7<-3 or x-7>3
105, X-7>3

x<-1 or x>11
xX-5<-1-5 or x-5>11-5
X-5<-6 or x-5>6

106, x—3>6

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

to 8<X and X <2, No real number
is greater than 8 and simultaneously
less than 2.

-3<
109. The inequality ‘X q <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 ‘X B 31 >0
is true for all values of x excluding
3. The solution set is

{x|x<3orx>3
110. Taking the square root of both sides
of the equation X =4 results in
\/; =4 or equivalently ‘X‘ - 2.
The solution set for each equation is
{21 - 2} . . . .
, indicating that the equations

are equivalent.
x| +x <11

X+x<11 or —x+x<11
2x<11 or 0<11

11
X<—
2

%)
2
X|-x>10
x-x>-10 or —x-x>10
0>-10 or -2x>10
112. X<-5
(-
1<|x|<9
l<x<9 or 1l<—x<9

111.

-1>x>-9
113. -O<x<-1

(-9-1)<(19)
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2<M<11
2<y<1l or 2<-y<1
or -2>y>-11

114. or -1ll<y<-2
(—11—2)<(2,11)
5s\2x+1g7
5<2x+1<7 or 5<-2x-1<7
4<2x<6 or 6<-2x<8
2<x<3 or -3>x>-4

115. or -4<x<-3
(—4,—3)<(2,3)

L16. 7<[3x-5<13
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7<3x-5<13 or 7<-3x+5<13

12<3x <18 or 2<-3<8
8

4<x<06 or —22)(2——
3 3

8 2
o ——<x<-=
3

Problem Recognition Exercises:

Recognizing and Solving
Equations and Inequalities

1. a. Equation in quadratic form and a

polynomial equation

b. Leeu=x"-5
(x2—5)2—5(x2—5)+4:0
P —5u+4=0
(u-4)(u-1)=0

u=4 or

2. a. Absolute value inequality
2<|3-1-6
8<|3-1

¥-1>8
¥-1<-8 or ¥-1>8
¥<-7 or ¥>9

tg—z or t>3
3

-3

3. a. Rational equation

b.

AN

<z™
n

lp-p
~z,|— <p-p<z
n
p-z,|—<p<p+z,|=
117. i L

|u-x <22

Jn

Zo _ Zo
=< u-X<=%=

In in

<u< +Z—0
118. n Jn

o>
Qs

>
>

je]

ﬁ: |Q;

|

13

3. a. Radical equation
J2y -5-4=-1
J2y—5=3

3 3

(-5 =03

2y —-5=27

2y =32
b. y =16

f16)
4. a. Absolute value equation

-93z-7+1=4
—9|3Z - 7‘ =3

1

=13

3
)
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Problem Recognition

2 + > =1
w-3 w+1
2
(W_3)(W+1)[W . W+1] (w-3)(w+1)(1)
2(w +1)+ 5w -3)=(w-3)(w+1)
W+2+5v-15=w’-2w-3
w-13=w’-2w -3
b. 0=w?-Ww+10
(9= -4((10) _gsvai
B 2(1) -2
9++/41
2
6. a. Polynomial equation
48x> +80x* - 3x-5=0 (20+1)(p+5)=2p+40
48x> - 3x +80x* -5=0 2p° +11p+5=2p+40
3x(16x° 1)+ 5(16x” ~1) = 0 2p* +9p-35=0
(3x+5)(16x*~1) =0 b, (20-5)(p+7)=0
b, (3X+5)(4X+1)( -1)=0 ng or p=-7
5 1 1
X=—Z0rx=—=0rx== 5
3 4 4 {_,_ }
5 1 2
{_5' iz} 10. a. Linear equation
7. a. Compound inequality 2 (X - 4) - 7?
-2(m+2)<-m+5and 6>m+3 b. 2" -3 x+5-(2+x)]
-2m-4<-m+5 and 3>m 2xz—8x+7:2xz—3[x+5—2—x]
-m<9 and m<3 —8X+7:—3|:3]
b. m>-9 -8 +7=-9
(-9.3] ~8&=-16
8. a. Compound inequality x=2
{2}

1
6<-20+8 or c-2<2 11. a. Linear inequality

-2<-2c or %c <4
b. 1>c or c<12
(<12

9. a. Quadratic equation
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a-4 3a+1g_§

2 4 8
er2d
2 4 8
4(a-4)-2(3a+1)<-a
da-16-6a-2<-a
-a<18
b. a>-18
[—18,00)

12. a. Quadratic equation
X’ +11=4

-I-\/ﬁ'
_TI

13. a. Compound inequality
1<% 5

X—6

-1< <7
-5<x-6<35

b, 1l<x<4l
141

14. a. Radical equation

190

b. 5=+/5+2n++2+n
5-v2+n=+/5+2n
(5-vzn) =(V5+2n)
25-10v2+n+2+n=5+2n
~10J2+n=n-22
(10Jm)2 =(22-ny’

100(2+n) = 484—44n+n’
200+100n = 484 44n +n?

n*-144n+284=0

(n-142)(n-2)=0

n=142orn=2

Check: n =142
5:\/5+ 2n+\/2+n

5=/5+2(142) +,/2+(142)
5-1/289++/144
5=17+12

5=29fdse
Check: N =2
5=+/5+2n+2+n
5=/5+2(2) +,/2+(2)
5=9+4

5=3+2

5=5 v true

{2}; The value 142 does not check.
13. a. Absolute value equation

-5 -[3-3
21x—5:3x—2 or 4x-5=-3x+2
x=3 or x=17

x=1

03

16. a. Rational equation



17. a. Absolute value inequality
{X+4+8>3
~|x+4>-5
x+4<5
-5<x+4<5
b. —9<x<1

(83

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

b. Letu:\/)—/
y-4Jy -12=0
U -4u-12=0
(u+2)(u-6)=0

Equations and Inequalities for
Calculus

2 2y .
X, Yo
5 97
2y . X
o) T3
X
1. 25y

Problem Recognition

(\/)7)2=(—2)20r (\/)7)2=(6)2
y=4 or y =36
Check: ¥ =4
y—4Jy-12=0
(4)-4,(4)-12=0
4-8-12=0
—16=0 false
M:y:%
y-4Jy -12=0
(36)-4,/(36)-12=0
36-24-12=0
0=0v true

{36}; The value 4 does not check.
19. a. Radical equation

(=64)
20. a. Absolute value inequality
2z-14+8>4
2z-14> -4
214> -2

()

b.

273+ Xy -y =1
X%y -y =1-2xy°
y'( 22 _ ):1_2Xy3
o 1-2xy?

X%y’ -1
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3. Yy +6xy +3%y =2y% + Axyy’

3%y —dxyy +3x°y =2y*-6xy - 17
Y (37 -4y +3¢°) =2y (y - ) [(2"—7)2}
et
A 3(x+y)2+3(x+y)2y'—3y2y':3x2 {(2’(—7)2}
3(x+y)2y'—3y2y'=3>(2—3(x+y)2 =x(3x—1£31)
/foces) ) oeas i
y'(x*+2y)=~(y*+2v) (1(x*-9)2 —x[;j (x2-9) 2 (2)
_ (*+29) —
(X< e/ -]
y(y+ -
X(x+2y) ) (X2—9)_2{(X2—9)—X(;](2X)}
5. 2x\/73+x( J\/73( 2 {(Xz_gﬂz
o= (=919
_x(2=3)+x’ = e
o3 (-9 |
\/(2;(_36{)2(2x—3)+x} :(x2_9)_;(_9)
= [(x2—9);}
2c-7)e 0| 5 )(2x-7 9
{(%_7);}2 (X2—9)2
6.
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4x(2x—5)_
(4)(—5)2
4 =0 or 2x-5=0

x=0 or x:E
b 2

. 4x(2x-5)
N (4x—5)2

undefined for (4x~5)" =0
4x-5=0
2
4
—6x (6x+1)—(-3¢*)(6)
(6x+1)2
6x {(6x +1) -3}
o (6x+1)2
6x(3x+1)
(6x+1)2
6x(3x+1)
6x=0 or 3x+1=0

X =

9. a.

x=0 x:—}
b. 3
6x (3x +1)
(6x+1)2

undefined for (6x +1)° =0
ox+1=0

193

11.

Equations and Inequalities for Calculus

2(2-x2
-x)
4— x*?
2-x°=0
b. XZi\/E
2(2—x2)
4—x?
C.
. 2
undeﬁnedfor(4—x2) =0
4-x*=0
X =42
x+1<1
2
_(x+1j<1
x+1 1 2
5 < —{X+D<2
X+1<?2 -x<3
x<1l o XxX>-3
(-31)
X
2
X X
A -1 -=1<1
> <1 ( 2j<
-X<2 xX<2
X>-2 or X<2
(-2.2)

13. Let x be the height of the lamppost. In
two similar triangles, the ratio of
corresponding sides is equal.

6t

14 ft b 10 fit c

Hence,
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x (10+14)
6 10
x_24
6 10

144
X=—

10
x =14.4 ft

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

AB:1 m

Therefore 2
The height of the equivalent triangle is
calculated using Pythagorean theorem
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852

similar triangles.

it =

m|.

D

Chapter 1 Review Exercises

3 4 2

+ ==
x’-4 2x-7 3
3 4 2

(-2 273

X¢ZX¢ZX¢%
o, —8(t—4)+7=4{t-3(1-t)|+6

—8+32+7=4(t-3+3)+6
~8&+39=4(4-3)+6
-&+39=16-12+6
-&+39=16-6

45— 24t

45 15

t=—==—=
24 8

A ABC and A EDC are

195
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V =Ah

1
v =Sbh()

43

13. Let DE be x ft. A ABC is similar to A
DCE.
A B

30[ 2x-2|=30[ Lx-2
5°73)" 710
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m+2 m-4 m+l

3 4 6
12(m+2_m_—4j:12(m+1_1j

3 4 §)
4(m+2)-3(m-4)=2(m+1)-12
dn+8-3m+12=2m+2-12

m+20=2m-10
4. 30=m
{30}
X-5+2(x-4)=3(x+1)-5
X-5+2x-8=3+3-5
X-13=3x-2
5. ~13--2
{}
02x+16=x—-08(x-2)
0.2x+1.6=x-0.8x+1.6
0.2x+1.6=0.2x+1.6
6. 0=0
[
1 sm 3
9. m-1 m2+3m—4 m+4
3
m- 1 (m 1 (m+4) “m+4
) m m+4
(m-1)(m+4) m—lj: 3

(m 1 m+4 m+4

m+4 =5m- 3m 1
m+4 5m—- 3m+3
1=m

{ }; The value 1 does not check.

dx -3y =6
-3y =-4x+6

4
y==x-2

10. 3

196

(y-4=(y+3
y? -8y +16=y’+6y+9
7=14y

X+3+10x =5x-20
11x+3=5x-20
ox =-23

2

6

|

2, =t +t,
2 —t. =t ,ort, =2t —t

11. 7a 1 72 2 a ‘1



Chapter 1 Review Exercises

4dx + by =
X+ 0y =ax+c A:ic+ih
dx —ax =c — 6y 41 30
x(4-a)=c-6y 11:ic+i(288)
41 36
12. d—a a-4 11:E_C+8
3= lc
41
13. 123=corc=123mi
14. Let x represent the amount invested in the international fund. Then, (12’ OOO_X) is the

amount invested in the real estate fund.

International Real Estate Fund | Total
Principal X 12,000- x
Interest (I = x(0.082)(1) (12,000-x)(0.015)(1) | 749.50
X(0.082) + (12, 000— X)(0.0lS) =749.50
0.082x+180-0.015x = 749.50
0.067x+180= 749.50
0.067x = 569.50
x =8500
12,000- x =12,000— 8500
=3500
Shawna invested $8500 in the international fund and $3500 in the real estate fund.
13. 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 13-yr Bond Total
Principal X x + 4000
Interest (I = | x(0.035)(10) | (x+4000)(0.041)(15) | 10,180

x(0.035)(10) + (x + 4000)(0.041)(15) = 10,180
0.35x + 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 cc is the

amount of the 60% acid solution. Therefore, (X N 100) is the amount of the resulting 25%
acid solution.

20% 60%

25%
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Amount of %
Pure Acid 0.2x

x +100
0.25(x + 100)

100
0.6(100)

0.2x + 0.6(100) = 0.25(X + 100)
0.2x+60=0.25x + 25
35=0.05x
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)

sand mixture.

is the amount of the resulting 70%

100% 20% 70% Sand
Amount of % 250 x+250
Pure Sand X 0.5( 250) O.7(X + 250)

X+ 0.5(250) = O.7(x + 250)
x+125=0.7x+175
0.3x =50
X = 166Z
3
662
3 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.

Distan | Rat | Tim
To X
Work X 45 45
To X
Home X 30 30
X X 0
45 30 60
180 2+ X | Z 180 2
45 30 60
4x + 6x =150
10x =150
x=15

The distance is 15 mi.
19. Let x represent the speed of the boat

traveling north. Then, (X * 6) is the
speed of the boat traveling south.

Distan | Rat | Tim
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Northboun | 3x % 3

Southboun | 3(x+6) | x+6| 3

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

ox =48

x=8
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,
300+ 4x = 360+ 2x
2x =60
c. x=30

If Monique takes 30 classes during the
year, the cost for each gym will be the
same.

21. a. C=X

Cc=80
5 =80
h. 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 itself.
ljob N ljob 1job
22hr thr 10hr
110¢ 1 +} =110¢ 1
22t 10
5 +110=11
110=¢&
~ 55

t=22~183hr
3

Chapter 1 Review Exercises

24. Let x represent the number of female

officers. Then, (X * ) represents the
number of male officers.

x+60_10
X 7
7X[X b 60) = 7X[I—OJ
X 7
7(x + 60) =10x
7x +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.
2_3
x 36
3x =432

x =144
There are approximately 144 turtles in
the pond.

26. —V-169=—-i\/169 = -13
27.\/E=i\/E=2i\/§
J-16 V-4 =i\16-i\/4
= 4.2
— &2
8-
23. =-8

29. a. Real part: 3; Imaginary part: -7
b. Real part: 0; Imaginary part: 2
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Chapter 1 Equations and Inequalities

)/
(1.2

6 5

20 18 (5 12,
30730 )7 130" 30
_§_£+1_8_1_2i
130 30) (30 30
_15 6.

0
1 1.
==+=
2 5

i>=i®
€.

(2 3.
+=]
31. 35

30 30
3i(7+2/)_2]J +6i2

=21i +6(-1)
32. =-6+21
thbﬂi+Jj3:JV§(fﬁ+iJﬂ
= ix/55+i%\/15
= i\/%+(—1)\/1_5
33. = —J15+i/55
(4-7i)(5+i)
=20+ 4i — 35/ - 7i”
=20-31-7(-)
=20-31+7
=27-31i
(4-6)"=(4)"~2(4)(60) +(6])’
=16-48i + 36>
~16- 48 +36(-1)
=16-48 - 36
35. =-20-48

34.

36 (2+ \/—_2)(4+ \/—_2)
=(2+i\/§)(4+i\/§)
=8+ 2i\2 + 4i\2 + 2
=8+6i\/2+2(-1)

— 6+6i/2
(8-3)(8+3)=(8) +(3)
=64+9
37. =73

4+73 :(4+3i)(3+i)
33, 3-i (3-i)(3+1)
:12+4i+9i+3i2

F+1
_12+13 -3

9+1
~9+13

10
9 13.

=—+ i

10 10

39. (6 ﬁ)’) 6 \E”

i 1(6+5)
_(6—@)(6+f5i)
_6+\/§i

 6°+5

_6+\/§i

© 36+5
:6+\/§i

10.
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3y?—4y =8-6y
3y’+2y-8=0
(3y-4)(y+2)=0
Jy-4=0 or y+2=0
Jy=4 y=-2

wl b

y:

42. 2

e

10t +1210=0
W 12100
10 10 10
t?+121=0
t?=-121
3. = +-121=+11
{il]j}
2d(d - 3)=1+4d
2d” - 6d =1+ 4d
44. 2d*-10d-1=0
a=2b=-10,c=-1

Chapter 1 Review Exercises

—b++b? — dac

2a

~(-10) /(-20)" - 4(2)(-1)
22)

10+4/100+8 10+/108
- 4 4
10+6J3 5+3/3
T2
{5i3\/§}

X

X

X

d=

(x+2)(x-4)

-5=
~5=x"-4x+2x-8
-5=x"-2x-8
2X = 3

3
X=—=
2

4

1
_X_
5

43.

2 7
—=—X
3 15

15[1x2 —ZJ = 15(lxj
5 3 15
3x?-10=7x
X?-7x-10=0
(3*-10)(x+1)=0
3x-10=0
3x=10
_10

16.

or x+1=0
x=-1

474.
1 2
x2+18x+n:x2+18x+{—(18)}
2
:x2+18x+(9)2
:x2+18x+81:(x+9)2
n=8lL (x+9)2
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Chapter 1 Equations and Inequalities

x*+Zx+n X_—bi\/bz—4ac
48. 7 N Ja
2 2
Hzﬂ _—(-10)+(-10 - 4(1)(9)
2\7 2(1)
2
=X2+2X+(1] _10+4100-36 _ 10+ /64 _10+8
AN 2 2 2
, 2 1 1) =5+4=10r9
=X +7X+4—9:(X+7j {1'9}
1 1)2 2x?=3x-5=0
n=—|x+=
49 7 (2x-5)(x+1)=0
x*—10x =-9 2x-5=0 or x+1=0
x*-10x+9=0 2x=5 x=-1
(x-1)(x-9)=0 )
x-1=0 or x-9=0 30. a. 2
19. a. x=1 x=9 {E_}
2'
L9
, b. 2x*-3x-5=0
b. x“-10x =-9
2 2 2
x? —10x + l(—10) =9+ l(—10) 20 X 5.0
2 2 2 2 2 2
x*-10x +25=-9+25 XZ_EXZE
5)° =16 2, 2
— = 2 2
(x=3) , 3. [1f 3\ 51/ 3
x=5=+J16 22 2R
x=5x4 X2_§X+g_@ 9
x=5-4 or x=5+4 >* "6 16 16
x=1 x=9 32 49
bl -3 -
x*-10x = -9 v 3_. %
e. X’=10x+9=0 4 3 176
a=1,b=-10,c=9 X=—+—
4”4
3 7 3 7
X==+= Of x==-——
474 4 4
10 -4
X =— X=—
4 4
x=E x=-1
2
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e. 2X°-3x-5=0
a=2b=-3c=-5

:—bi\/b2—4ac

2a

~(-3+{(-3 -4(2)(-9)
2(2)

C3+9+40 349 3:7
-4 4 4
3 7 3 7
X==+— OF X=———
4 4 4 4

10 -4
= X =

J1. False
32. True

53. a. X*-20x+25=0
b? - dac =(-20)" - 4(4)(25)
=400-400
=0
b. The discriminant is 0; there is one
real solution.

-2y’ =5y-1
—2y?-5/+1=0

2

b2 dec = (-5) - 4(-2)(1)
=25+8
=33
b. 33> 0 ; there are two real
solutions.
5t(t+1)= 4t -11
5°2+5=4-11
5°+t+11=0
b2—4aC:(1) —4(5)(11)
=1-220
=-219

; there are two nonreal

4. a.

JJ. a.
2

b. —219<0

solutions.

Chapter 1 Review Exercises

H =kl °Rt
H _kI’Rt
kRt kRt
H |2
kRt
| = iorI:\/Hth
536. kRt kRt
27.
(x—h)er(y—k)zzr2
(y—k)'=r’=(x=h)
y—k=+ rz—(x—h)2

s=at’+vd+s,
at’+vg+s,=s
58. & tVd+S,-s=0
a=a,b=v,Cc=s,-S

—b++b? - dac

t=

39. Let x represents the height of the

triangular plot. Then X+ is the base
of the triangular plot.
1

A ==bh
2
1
52=§(x+5)x
104 = x° + 5%
Xx*+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 B 2) represent the width
and length of the finished tablecloth.
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Chapter 1 Equations and Inequalities

Then (X+ 0'5) and (x—1.5) are the

width and length of the cloth.
A=lw

190.25= (x+ O.5)(x—1.5)

19.25=x%-1.5x + 0.5x - 0.75
0=x%-x-20
0=(X—5)(x+4)

x-5=0 or x+4=0
x=5 =4

x+05=5+05=5.5

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.

a’+b*=c’
(x)” +(1.6x)" = (50)’
x2+2.56x% = 2500
3.56x2 = 2500
2 2500

- 356
2500

356
16x =16(265) = 42.4

The width is 26.5 in. and the length is
42.4 in.

X=t ~1+26.5

62. Let x and (X * 2'7) represent the
width
and length of the screen.

a’+b*=c?
(x)2 +(x+ 2.7)2 = (7)2
x2+x%+5.4x+7.29=49
2x*+5.4x-41.71=0
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—(54)£(54) - 4(2)(-4L.71)

l 2(2)
54436284

4
~34 or 561

x+27=34+27=6.1

The length is 6.1 in. and the width is
3.4 in.

d=0048/2+2.2
= 0.048(50)" + 2.2(50)
= 0.048(2500) +110
=120+110
=230t
d=0.048/2+2.2

300= 0.048/% + 2.2

b, d=00482+22/ -39

63. a.

_ —b++b* —4dac
2a
—(22)#(2:2) —4(0.048)(-390)
B 2(0.048)
2247972

0.096
~ 70 or >1><1f;

The car was traveling 70 mph.

v

s:—%gtzjtvowsO

1
s= —5(32)1‘2 +(200)t +2

61. a. S=-167+200¢ +2
b. S=-16%+200¢ + 2



80=-16t%+200f + 2
-40=8°-100r -1
0=82%-100¢ +39
_ —b++b*-4ac
2a
~(~100) (-100)" - 4(8)(39)
2(9
100+ /8752

16
~04o0rl121

The mortar will be at an 80-ft
height 0.4 sec after launch.

x> —6x2-20x +30=0

4x> - 20x —6x° +30=0
4x(x2—5) 6(x2—5)=0
(x )4x 6 0

2
o5. <X> =0
=5 or 2x—-3=0
X=i\/§or XZ;

3

+5, =

=53]

3¢ (x* +2)=20-x’
3x* +6x% = 20— x?
66. X*+7x*-20=0
Letu=x>.
3’ +7u-20=0
(2-5)(x+4)=0

u=§ or u=-4
3
E or x’=-4
3
:i\f or x=+/-4
:J_r£ or x==2i
67. \/k+7—\/ —k=2
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Chapter 1 Review Exercises

Vk+7=3-k+2
(7] ~(3k 2
k+7=3-k+4J3-k +4
2k = 43—k
(2k) =(a3K)
4k* =16(3-k)
= 48-16k
4k +16k —48=0
k?+4k -12=0
(k-2)(k+6)=0
k=2 or k=-6
Check: k=2

Jk+7-3-k =2

27312 -
J9-1=2
3-1=2
2=2 v true

Check: k=-6

Jk+7-3-k =2

JFe7- 59 -
J1-49=2
1-3=2
_2-2fdse

{2}; The value —© does not check.

n 4
+1l=—+
n+2 n-2

(3n+z)(n_z)(
n(n-2)+1(3n+2)(n-2)=4(3n+2)
n°-2n+3n*-4n-4=12n+8
4n’-181-12=0
2n°-9n-6=0

3{7’12+1j=(3n+2)(n—2)(n%42j



Chapter 1 Equations and Inequalities

V5l1-14x +4=x-2

~(-9£(-9"-4(2)(-6) _ 9+ i
4

2(2) 51-14(-5) + 4= (-5)-2
9+4/129 J51-70=-11
4 J-19=-11fdse
69. Letu=v". Check: X =3
1v2+231+2=0 V51-14x +4=x-2
1’ +23+2=0 51-14(3)+4=(3)-2
(1]u+1)(u+2):0 J51-42=-3
u——l or u=- V9=-3
111 3=-3fdse
1 -1
Y 1 orv==-2 { }; The values —2 and 3 do not
_ 1 check.
v=-11 or v= > 3.
{—1 11 (x-11) =9
2 %
Jix B0 (1 | =(9)"
Ja-x =Y2x+1 x-11=+27
3 3 x=27+11 or x=-27+11
(3‘4_)() :(3‘2X+1) x =38 x=-16
4—x=2x+1 {—16,38}
3=3x
70 1oy (2x+1) =27
: 4
g ((2x+1)%jé ~(27)"
—2\/3‘”4‘4—3:5 2X+1:81
-23m+4=8 X=81_1
71. v3In+4=-4 2
() . =
— {40}
42. 51—14X+4:X—2 75.
J51-14x =x -6 -23y-10+4=-6
(\/51—14)()2 —(x—6)’ ‘ZEY ‘1j=—10
V2 y —10=5
51_14)8_)(2 5“126 3-10=5 or 3y-10=-5
=X +2X—
5
0=(x+5)(x-3) y=5 or y=3

X=-5 or x=3
Check: X =-5
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Chapter 1 Review Exercises

6-w|+7=2 {_i g}
6. [6-W|=-5 I8
{ } g80. Letv=20"-1.
77. (27 -1)° -10(27 ~1)+9=0
lo-4=|2p-3 v2-10v+9=0
(p-4)=(2p-3) or (p—4)=—(2p-3) (v-1)(v-9)=0
-p=1 3p=17 v=1l or v=9
p=-1 p=t 27-1=1 or 2°-1=9
3 A2=2 or 2A2=10
{—l%} u'=1 or u* =5
1 u==x1 or u=4_r\/§
3
T f5,21)
1007* =10 A
23 5 Letu=—+1
w? =107 81. w
3/2 ~ 37/2 2
()" =(10°) 2(i+1j —1o(i+1j:o
w=1+1073= L " |2/V
<8, + 1000 2u°—-10u=0
1 2u(u—5):0
-
_1000 u=0 or u=>5
L 3 4 _ 4 -
=79. Letu=d"". —+1=0 or —+1=5
6d”° - 707> -3=0 Wi__ orW 4_,
6u>—Tu-3=0 wo wo
w=-4 or w=1
(3J+1)(2U—3)=0 {1'_4}
1 3
u=—-= or u==
3 2
d1/3=—} or dV3:§
3 , 2 ,
sy’ (1 13\’ _[ 3
(@) ( 3} or d )—(2)
d——i or =z
27 8
4 10 4
S V4
82. 5% -25 v-5 5
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Chapter 1 Equations and Inequalities

4y 10 4
_ =V +—
5(v—5) v-5 5

5(v—5)[ (4V leJ 5(v - 5)[v+§j

5 v-5
4 -5(10) =(v -

-52%2+25-30=0
vi-5+6=0
(v—2)(v—3):0

v=2 0or v=3

m=222 + 27— 22
83. 2

=28+ 267 - 2c?
(2m)’ :(\/2a2+2b2—202)2
4m? = 2a° + 2b° - 2c?
2m’ =a’+b*—c?
a’=2m?-b*+c?

a=+y2m’-b’+c’

111
a c

—+

1
b

l-u !
a b c
bc=ac+ab
bc—-ab=ac
b(c—a):ac
b= orp=—%_
c-a a-c
al, _al,

2

ah |_,, | %2

v af, =viapt,

84.

85. at,

)(5\/+4)
4y —-50=5°+4v-2%-20
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2
4<-Zp+14
3P

—183—%;)
g86. 2/zporps2]

(plp<27} (-]

~

|

27
-0.6+0.2x < 0.8x-1.8

1.2<0.6x
87. 2<x0orx>2

x1x>2, (2)

4(2+y)-3(y-1)<2
8+4y -3y +3<2y
88. ll<yory>11

ly>1y, (1)

11




b, 12>xorx<12
{x|x<12}
5+7>0
5¢ > -7

~

X>—=

Ul

91. a.
{ 7
X|x=-=

b. U

o
—

t+2<8 or %t<—4

92.a. (<6 o t<-12

(8],

b

(=)0 B}

t12<8 and %t<—4

b. (<6 ad t<-12

(~er-12)

’
hY
4

—~2
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93. a.
—2(x—1)+4<x+3 or
—2X+2+4<x+3 or

5(x+2)—3$ dx +1
5 +10-3<4x +1

-Xx<-3 or X<-6
x>1 or X<-6
(—oo,—6]<(1,oo)'
< - —

-6 1

—2(x—1)+4< X+3
and 5(x+2)-3<4x+1
b, X>1landx<-6

L)

-11<-4x-1<7
-10<-4x<8
1—02x2—2
4

—ZSXSE
2

Sl LR

-2
-3x+9

4
-9

0< <6

0< <06

0<3x-9<24
9<3x <33
95. 3<x<11

(am),

L

el

¥

3
9¢. 29000<a< 31000
97. Let x represent the September

11

rainfall.
854+ 5.7Z+ 8.63+ x . 783
220+X 53
22.96+x > 31.32
X >836

More than 8.36 in. is needed.



Chapter 1 Equations and Inequalities

98. Let p represent the price of sod.
400+ 2000 < 850

2000 < 450
<0225

She can afford sod that is $0.225/ft>

or less.
w+2/+1=6
w+2/=5
w+2=5
w=3 or

or w+2=-5

99. a. W=-

23
‘W+1+1<6
w+2<5
-S5<w+2<5
b. -/<w<3

3
‘W+q+126
|W+125

w+2<-5 or w+2>5
w<-7 or w >3

(T3
3:Vx+ﬂ+4
) —1:|7x+]1
U
3<Vx+ﬂ+4
b. ~1<|7x+1]

o
32Vx+ﬂ+4
—12‘7x+ﬂ

t)

y+5-3=-3
ly+5=0

C.

100. a

[

ly+5-3<-3
b. ]y+j<0

{

‘y+j—3£—3

ly+59<0
y+5=0

c. y=->
-5}
d

y+5-3>-3
ly+5>0
y+5<0
y<-5 or
(—oo, — 5)U(—5, oo)
y+59-3>-3
y+5=0

(~e0rc0)
102. a.
x-1=[3x+5
X-1=3x+50rx-1=-3x-5
-2x=0 or 4x=-4
x=-3 or x=-1
{31
b.

p==p+5

€.

x-1=x+5 or x-1l=—x-5
2x=-4
or X=-2

-1=5 or

-2
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or y+5>0
y>-5



C.

=1 =1-x

x-1=1-x or x-1=-1+x
X=X or 0=0
x=1

(<=2

103.
4x+2-10= -6
4x+2>4
x+2>1
X+2<-1 or x+2>1
xX<-3 or x>-1

(<=3 [ 1)
0.5x-8 < 0.01
~0.01< 0.5x -8< 0.01
7.99<0.5x <801
15.98< x <16.02

(15.98, 16.02)

104.

Chapter 1 Test

J-25\-4=5i-2i
=10;i?
~10(-1)

211

Chapter 1 Test

-9<4-|2k-1
~13<-[2k -1
1322k -1

2k-1<13
~13<2k-1<13
-12<2k <14
—6<k<7

6]

06. a x-3<05 or [3-x|<05

x-3<05
-05<(x-3)<05
25<x<35
[2535]

105.

1

b.
10%. a.

t-(-2)/>001
[t+2>0.01 or [-2-¢|>0.01
b.
ﬁ+1>001
t+2>001 or —(t+2)> 001
t>-199 or t <-2.01
(~o0,~2.00) U(~1.99,0)

(4-7i)(6+2i)=24+8 - 42i ~14
= 2434 -14(-1)
=24-34i +14
3. = 38— 34i



Chapter 1 Equations and Inequalities

(3-5)"=(3"-2(3)(5)+(5)’
=9-30i + 25i°
~9-30/+25(-1)

" — _16-30i

4+3 (4+3)(2+5)

2-51 (2-5i)(2+5i)

_ 8+20i +6i +15°
N
_ 8+26i +15(-1)

4+ 275
_ —7+26i

29
7 26.

29729
b?—dac=(-4) - 4(2)(7)
~16-56
6. a. =-40

3.

b. Because —40< O, there are two
non-real solutions.

x2+25=10x
7. a. X>-10x+25=0
b? - dac = (~10)" - 4(1)(25)
=100-100
=0
b. Because the discriminant is 0,
there is one real solution.

3 (x+4)=2x-2
X% +12x = 2x -2
8. a. X +10x+2=0

212

b?—4ac =(10)" - 4(3)(2)
=100-24
=76
b. Because /6> 0, there are two real
solutions.

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
"2
83
5
2+t _3-1_, 2-5
6 4 3
2+t 3-1 2-5

12(———j:12(1——]

6 4 3

2(2+1)-3(3-1)=12-4(2 -5)
4+2t -%+3=12-8+20

~Tt+7=-8+32
10. t=25
{25}
0.4(W+1)+ 0.8
1L :O.]W+O.3(4+W)

04w +04+08=0w+12+03w
04w +12=04w +1.2
0=0



11 2 1
12. 2 +x-15 2x-5 x+3

11 2

(2x-5)(x+3)

-11-2x-6=2x-5
-2x-17=2x-5
-12=4x
-3=x

{ } ; The value -3 does not check.

(3x-4)"-2=11
(3x-4)" =13
3x—4=+13
3 =4+13
X:4i$5
13. 3

5]

3
y’+10y =4

y?+10y J{E(N)T = 4+{l(10)}2
2 2
y?+10y +25=4+25
(y+5)° =29
y+5:i@
14. y=-5+29

(53

5. E(2+1)=5-%

12°+11t-5=0
(2-1)(4+5)=0
¥-1=0

¥=1

or 4+5=0
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CEIER zx_s}(zx“r’)(“"’)(ﬁj

~11-2(x+3)=1(2x-5)

16. 3X°—4x+2=0
a=3b=-4,c=2

X:—bi\/b2—4ac

4:.16-24
- 6
418 4+2i\2

6 6
2+i2
3




Chapter 1 Equations and Inequalities

12y°+24y* =3y +6
12y*+24y* -3y -6=0
12y° -3y +24y°-6=0
3y(4y2—1)+6(4y2—1)=0
y(4y2—1)+2(4y2 1)—0
(4y2—1)(y+2) 0
(y+1)(2y-1)(y+2)=0

17.
2y +1=0 or 2y-1=0 or y+2=0
2y =-1 2y =1 y=-2
1 1
=23

{ l’ 2}
2
18.

(2v-3)"-(4y+5"=0
(2v-3)"=(4y+5)"
[(2y—3)]/3T [ (4 + 5)“]3
2y -3=4y+5
-8=2y
4=y
-4}
19. \/% = 1—\/Cm
() -(1- 7]
20=1-2/d+7+d+7
2Jd+7=8-d
(2/d+7) =(8-d

G 412

c+6 c’-36

C a2
20. c+6 (c—6)(c+ 6)

4(d+7):64—16d+d2
4d + 28=d’ -16d + 64
0=0d"-20d+36
0=(d—2)(d—18)
d=2ord=18
Check: d=2
J2d =1-d+7
J__' J__7
Ja=1-9
2=1- 3
2=-2fdse
mzd:18

V20 -1-d+7

42 18 1—1/18+7
~1- J75
6_1 5
6=-4fdse

{ } ; The values 2 and 18 do not
check.
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(-0e+ 54 (c-olte-o) 2]

6(c-6)-4(c-6)(c+6)=72
c’—6c—4c® +144=T72
-3c?-6¢c+72=0
c?+2c-24=0
(c+6)(c-4)=0
o> or c=4
{4} : The value —0 does not check.
w? -11=0
w? =11
()" sy
21 W—‘i‘].].54
|
Lau:S—z.
22. k
2
(s_Zj _6(5_Zj_27:o
k k
u-6u-27=0
(u+3)(u-9)=0
u=-3 or u=9
5—2:—3 or 5—E=9
k k
2 2
= or ——=
k k
-2=-8k or -2=4k
1 1
== or ==
4 2
i1
4" 2
—2:‘x—j—6
4=|x-3
x-3=4 or x-3=-4
23. x=7 or x=-1

(2

215

24.
.
V+5=2v-1 or 2v+5=-2v+1
5=- or 4y =-4
or v=-1
-1
aP—4=Pt+2
aP-Pt=6
P(a—t):6
p=® op-_ %
25. a—t t—a
a’-b’=c
(\/a2 —-b? )2 = (0)2
a’-b?=c?
—b*=-a’ +c’
b%?=a’-c?
26. b=va'-c’
~16% +vt+2=0
27, &> -vi-2=0

a=16,b=—V0.CZ_2



Chapter 1 Equations and Inequalities

—bib - dac
- 2a
(Vo) (o) ~4(16)(-2)
2(16)

. VoV, +128

32

a+b’+c?=49
¢’ =49-a’ -b?

28. C=+ 49—612 —b2

4—x

t

t=

2< . <6
—-6<4-x<18
_10<-x<14

29. 10>x>-1ldor —14<x<10
[—14,10}

—%y<—24 or y+/7<2y-3
30. y>18 or 10<y

[10,)
3(x-5)+1<4(x+2)+6
31. and 0.3x-1.6> 0.2
3x-15+1<4x+8+6 and 0.3x>1.8
0<x and x>6
(6.)
2<—1+|4w -3
3<|4W—3
‘4W—q>3
dw-3<-3 or 4dw-3>3
w<0 or dw > 6

3
w<0 or w>—

(=) 3:<]

32.
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33.

34.

33.

8-v|>-6
8-v|<6
-6<8-v<6
-14<-v<-2
14>v >?2
2<v<14

[2.14]

b.

b.

C.

d.

a.

a.

Ix+4+11=2
[7x+4
|7x+4/=-9

U

‘7X+4-|+11<2
|7x+4< -9

U

|7x+4+11> 2
|7x+4>-9

x-13+4=4
x-13=0
x-13=0

x=13
{13}
|X—11+4<4
|X—1?1< 0

{
x-13+4<4
|x—1j£ 0
x-13=0
x=13
{13
x-13+4>4
’X—lj >0

x-13<-0 or x-13>0

x<13 or
(—0,13) (13 0)

x>13



x-13+4>4
x-13>20
x-13<-0 or x-13>0
e. x<13 or x>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.

80% | 30% 60%
Sol. Sol. Sol.
Amoun
t X 2 X+2
of Sol.
Pure
Anti- O.8(X ) 0.5( 2) O.6(X + 2)
freeze
0.8(x)+0.5(2)=0.6(x +2)
0.8x+1=0.6x+12
0.2x=0.2
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 | Tim
Seattl
e 2.3 X 2.3
Flight
New
York 3.3(X+60) x+60| 3.3
Flight

Chapter 1 Test

2.3 + 3.3(x + 60) = 2062
2.3x + 3.3x + 198 = 2662
5.6x +198= 2662
5.6x = 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 t represent the time it would take

the second hose to fill the pool if it
worked alone.

1job+ ljob 1job
3hr thr 12hr
[l
3 1.2
2+06=5
60=23
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

(x+70)

cholesterol is .
x+70 _38
70

70[" + 70} ~70(38)
70

x+70=266
x =19
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

(x+7)

triangular portions and
represent the height.
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A= 2(%bhj+lw

1
276= Z{E(X)(X + 7)} +18(x + 7)
276=x%+Tx +18x +126

0=x?+25x—-150
0=(x+30)(x-5)
M or x=5
X+7=5+7
=12

The base of the triangular portions is
5 ft and the height is 12 ft.

s:—%gt2+v0t+s0

=2 (32)¢+(60)t +2
41. a. =162+ 60t + 2
52=-16t"+60f + 2
0=-162+60-50
b, 0=82-30+25

_ b b?-4ac

2a

t

_(-30)=(-30)" - 4(8)(25)

t:@:E:Z.S or t:§:5:1.25
l6 2 16 4
The ball will be at a height of 52 ft at
times 1.25 sec and 2.5 sec after being
kicked.
42. Let s represent the score on the sixth

round.

02+88+85+90+89+s
5 < 88
442+s<88
444 + s < 528
s<&4

The golfer would need to score less

than 84.
Y4
r=,—
43. 7h

9- [3x 54z
B zh

2
2 3x S
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Chapter 1 Cumulative Review Exercises

N [(5x+3)2—(5x—3)2}2

2
_ [25x2 +30x +9-(25¢2 - 30x + 9)]
= (25%2 +30x + 9-25¢2 + 30x -9

= (60x)” = 3600x

(4«/§+2J§)(4\/§—2J§)
2.



X2 -x-4 _ Xx-4

3. x*-8&-12 6x’-54
_ X-x-4 6(X2—9)
_4(x2—2x )

_ (3x-4)(x+1) 6(X+3)(

W-Ior) 34
Al B

x+3M

Chapter 1 Test

> 2(N7-43)
ﬁ+ﬁwﬁﬂﬁwﬁﬂ@
2V7-V3)

() (B
) 2(V7-43)

=]

_3(x+3)

2

6 5 X

- +

4. X+2 x-2 x°-4
6 5 N X
Cx+2 x-2 (x+2)(x—2)

s PRt P
+(x+2;((x—2)

~ 6(x —2)—-5(x+2)+x

B (x+2)(x-2)

_ 6x—-12-5x-10+x

11. Let x represent the amount

borrowed at 4%. Then, (
the amount borrowed
at 5%.

SOOO—X) <

1% 3% T

Pri X

Inte | x(0.04] (8000—x)(( 38

7-3
_2V7-43)

4
743
2
I8l 2P = 27y 37
n e

|47 -1 or [11-47]

3. a.
b |4;r—1]1=47z—11

9. 4x3 - 32y°
o)
-~ (2] |
=4[(x—2y )(x2+2xy + 4y )}
3-7i _(3-7)(2-5)
2+5 (2+5)(2-5)
6—15 —14i + 35i°

4+ 25
6-29+ 35(-1)
B 29
_-29-29i
29
10. =—1-i

x(0.04)+(8000-x)(0.05) = 380
0.04x + 400- 0.05x = 380
—0.01x + 400= 380
-0.0Ix =-20

x =2000
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Stephan borrowed $6000 at 5% and

8000- x = 8000—- 2000 $2000 at 4%.
= 6000
(4x-1)+3=6 us>  or U
(4x-1)° =3 X % X
4X—1:i\/§ §+1=§ or §+ :—4
4X:]_i\/§ izi or iz_
3 2 3
1443 3
= X== or x=-15
12. 4 2
1+4/3 3 15
4 2’
2x(x—4)=2x+5 15. Vx+4-2=x
2X°-8x=2x+5 NX+4=x+2
13. 2x?-10x-5=0 (m)zz()H_z)z
a=2,b=-10,c=-5 5
X+4=x"+4x+4
:—bi\/bz—% X2+3X:O
2a
5 x(x+3)=0
__(_10)4(_10) ~4(2)(-5) 0 o x—.3
2(2) =0
:10i\/100+40 _J—x
4
104140 2=(
=~ 2 ~2-0
:1012J?5:5i55 0=0v true
4 2 Check: X =-3
{Si\/3_5} NX+4-2=x
2 (-3)+4-2=(-3)
Letu=2+1. 1-2=-3
14. 3 ~1=-3fdse
2(&1}15{&1}-12:0 9
3 3 ~|5-x|+6=4
2le+'_'_il—12=0 —\S—X\:—Z

5-x=-2 or 5-x=2
-Xx=-7 or —x=-3
16. x=17 or x=3

a7
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712
X8 72
(x—8)(x=9)= (x- 8)[X 8}
x2=1Ix+72=T72
x2-17x=0
x(x-17)=0
17. x=0 or x=17
{017}
18. a. AuB=ll
AnB={x|4<x<1l

X—-9=

b.
N AUC={x|x<1l

AmC:{X|X<2}
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BuUC={x|x<2orx>4}
e.
;. BmC={ }

2x-11+1<12
2x-11<11
~11<2x-11<11
0<2x <22
19. O<x<11

[0,11]

—gy <15
y >-25

(—25,00)

20.



