Section 1.1

Chapter 1 Equations and Inequalities

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

1. linear 19— 4- 4+ x—4
2. first
3. solution 8=x
4. conditional 18}
5. identity 11. -6x—4=20
6. contradiction 6x=24
7. rational 3
8. empty (or null); { }org -a) x=-4
9. a. Linear; —2x=8 12. —8y+6=22
-2 -2 ~
4 (2]
b. Nonlinear 13. 4=7-3(4t+1)
1 — 1o
c. Linear; —_-Xx=8 4=7-12t=3
2 4=4-12¢t
1
_2(_5 j= -2(8) 0=-12t
0=t
x=-16
0
L e
d. Nonlinear - 11=7-2(5p-2)
e. Linear; x—2=8 11=7-10p+4
X—2+2=8+2 11=11-10p
10. a. Linear; 12= 4x {0}
12 4x
4 4
3=x
{3}
b. Nonlinear

. 1
c. Linear; 12 = ZX

148}

d. Nonlinear
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Chapter 1 Equations and Inequalities

15.

16.

17.

18.

19.

20.

21.

—6(v—2)+3=9-(v+4)
—6v+12+3=9-v—-4
—6v+15=5-v
—5v=-10
v=2
2]
—5(u—4)+2=11-(u-3)
—Su+20+2=11-u+3
—5u+22=14-u
—4u=-8
u=2
(2]
23=45x+302
—279=45x
—62=Xx
{62
94=35p-04
98=35p
28=p
{28
0.05y+ 0.02(6000— y) =270
0.05y+120— 0.02y = 270
0.03y+120= 270
0.03y =150
y'=5000
{5000}
0.06x+ 0.04(10,000— x) = 520
0.06x+ 400— 0 04x= 520
0.02x=120
x= 6000
{6000}
2(5x—6) = 4] x—3(x-10) |
10x—12 = 4(x— 3x+ 30)
10x—12 = 4(—2x+30)
10x—12=—8x+120

18x =132
132 22
X=—=—
18 3

22
51
22. 4(y-3)= 3[y+ 2(y- 2)]
ay-12=3(y+2y—4)
ay—12=3(3y—4)
4y—12=9y—12
—5y=0

1 3
23. —x——=2
4 2

24. —x——=1

2
25. —w-——=—w+2

1 3 2
12| —w —— [=12| —w + 2
2 4 3
6w —9=8w + 24
—2w = 33
33

W =——
2
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12p—9=14p— 30

—2p=-21
21
P
21
B
27. y-1, y_y+3 .
5 4 2

-1 +
20 Y=2 Yoo Y244
5 4 2

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

28. —+
3

XxX—6 X x+1
2] —+— |=21 ——+2
3 7 3

7(x—6)+3x=7(x+1)+42
TX— 42+ 3x= Tx+ T+ 42
10x—42="7x+49
3x=91

91
x=—

54}
-6 X
7

29.

82

30.

Section 1.1

n+3 n—2 n+1
200 ————— =20 ———
4 5 10

5(n+ 3)—4(n— 2) = 2(n+1)—2o
5n+15—4n+8=2n+2—20
n+23=2n-18

—n=-41
n=41
{41}
t—-2 t+7 t—4
— = +2
3 5 10
t—2 t+7 t—4
30| ———— [=30] ——+2
3 5 10

10(t-2)—6(t+7)=3(t—4)+60
10t— 20— 6t— 42 =3t-12+60
At— 62 =3t+ 48
£=110

{110}

31l.a. T=-183a+212

32. a.

33.

T=-1 33(4)+ 212

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

104%10°=10,400
Approximately10, 400 ft
C =16795x+ 94

C =16795(9)+ 94
=$1605 55

b. C =167 95x+ 94

2445 30=167 95x+ 94
235130=167 95x
14=x
14 credit-hours
S=14 2t+149
362=142t+149
213=14 2t
15=t
2004 +15=2019
In 2019
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Chapter 1 Equations and Inequalities

34. S=18t+232 41. —(6—2w)=4(w +1)—2w —10
628=18t+ 232 —6+2w = 4w + 4—2w —10
396 =18t —6+2w =2w —6
2=t 0=0
In 2022
42, —5+3x=3(x—-1)—2
35.a. ¢ =7x ( )
b C=105 —5+43x=3x—3-2
7x=105 —54+3x=3x—-5
x=15 0=0
The motorist will save money Identity; R
beginning on the 16" working day. 1 1
36.a. C = 225x 43 ox¥3=xHl
b. C =89 1 1
4| —x+3 |=4| —x+1
2 25x=89 2 4
x=396 2x+12=x+4
The commuter will save money on x=—8
th » .
the 40™ ride. Conditional equation; {-s}
37. a. S, = 45,000+ 2250x 5 1
b. S, =48,000+2000x 4. Jy-s=_v-4
C. S =5, 2 1
6| —y—5|=6|—y—4
45,000+ 2250x = 48,000+ 2000x 3 6
250x = 3000 4y—30=y—24
x=12yr 3y=6
38.a. §,=25,000+ 016x y=2
b. S,=30,000+015x Conditional equation; {2}
C. s =5, 45, 3 2 _5
25,000+ 0 16x= 30,000+ 0 15x X—5 x+4 7
0.01x= 5000 X#5,X#—4
x=$500,000 46, 2 > _2
x+1 x-7 3
2x—3=4(x-1)-1-2
39. 2x-3 (X ) x x#-1,x#7
2X—3=4x—4—-1—-2X
47. > _3__ 1
2x—3=2x-5 2x—3 5x 3—-x
—3=-5 > _3__1
Contradiction 2(;{_3} 5 3-Xx
40. 4(3-5n)+1=-4n-8-16n 2
12—20n+1=—-4n-8-16n x# > x#0,%x%3
—20n+13=-20n-8
13=-8

Contradiction
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48.

49.

50.

51.

55.

X#0,X#6,X#—
4

1 7

5

2 2y vy

217
y22y

y—"17

o

=10

y=17

117]

1 4 7

3 3 t

1 4 7
3 =—— =34 —
3 3t t
t—4=21
t=25

f2s)

w+3

w—5

+1=

4w w
w+3 w—5
4w +1l|=4w | ——
4w w

w+3+4w:4(w—5)

5w +

3=4w —20

w=-23

(-2)

(t+1)(t—l)(

{2y

1 3

t—1 -1
1

=1 (t+1)(t-1)

e,

t+1=3
t=2

3
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X+ 2 x—17
52. +1=

6xX X
X+ 2 x—"7
6x| —+1|=6x ——
6xX X
X+2+6x= 6(x— 7)
TxX+2=6x—42
xX=-44

4c=12-3(c-3)
4c=12—-3c+9
7c=21
c=3
{ }; The value 3 does not

check.

54, 77 d

d-7 8 d-7

8(d—7)($—%}z ww(ﬁj

56—7(d—7)=8d
56— 7d+ 49 = 8d
—15d=-105
da="17
{ }; The value 7 does not check.
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Chapter 1 Equations and Inequalities

56. =

2 _ 1 11

x—5 X+5_X2—25

2 1 11
x—5 x+5 B (X+ 5)(x— 5)

(o5 2 g 93] (|
ey

S7.

2 1 10

c+3 c=3 -9

2 1 10
c+3_c—3_(c+3)(c—3)

58.

(c+3)(c_3)(i_iJ=(c+3)(c_3){%}
2(c—23)_— :(_ c+_3l : 18
{19} c=19
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—-14 1 4
59. — =
X¥—-x-12 x—4 x+3

—14
( ) X+3 X 4) X+3

(-4) 3) 2 ] {

x4x+3 x4

)

—14—(x+3)
—14 X— 3 2x 8
—17-x=2x—8
—-3=X
{ }; The value -3 does not check.
2 2 1

60. — =
X +5x+6 x+2 x+3

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

(x+2)(x+3 x+2 X+3) (x+2] X+ 2 x+3[

2— 2X+3 X+2
2— 2X 6 X+2

)

—4-2x=x+2
—2=Xx
{ }; The value —2 does not check.
61 5 2 _ 4
X¥—x-2 x2 4 X 43x+2
5 4

(x—2)(x+1) (x 2 (x+2) (x+2)(x+1)
(=2)(x+1) (x-2)(x+2) (X+2>(X‘2)(X+1){(X+2)(x+1)}
5(x+2)—2(x+l)i4(x—2>

(X+ 2)(X— 2)(X+1)

{16}
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Chapter 1 Equations and Inequalities

4 1 2
62. > - =—
X —2x—8 X —-16 xX +6x+8
4 1 _ 2

(X—4)(x+ 2) (X—4 (X+ 4) (x+ 4)(x+ 2)
(X+ 4)(x— 4)(x+ 2) (x— 4)(x+ 2) - (x—4)(x+ 4) = (x+ 4)(x—4)(x+ 2)[W}
4(x+4)-1(x+2) i 2(x—4)

63. 5 _ 3m _ 2
m—2 m’+2m—-8 m+4
5 3m 2
m—2_(m+4)(m—2)_m+4
5 3m 2
(m+4)(m—2)(m_zj—(m+4)(m—2){(m+4)(m_2)—m+4
5(m+4):3m—2(m—2)
5m+20=3m—-2m +4
5m+20=m+4
4m =-16
m=-4
{ }; The value —4 does not check.
64. 10 _ 15n _ 6
n—-6 m-2n-24 n+4
10 15n 6

n-6 B (n—6)(n+4) _n+4

(n—6><n+4)[;%’6}<n—6><n+4>{(n_§f(;4)-HfJ

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

n=-4
{ 1; The value —4 does not check.
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Section 1.1

65. ===
3% —5x—2 3x+1 2-x
5x 1 _ =3
(3X+l)(x—2)_3x+l_x—2
(3X+1)(X_ 2>l:(3X+ f)}(cx— 2) - 3xl+ 1} B (3X+1)(X_ 2)(:32)
5x—1(x—2)=-3(3x+1)
5x—x+2=-9x—-3
4x+2=-9x—3
13x=-5
5
=
13
5
=
3x 2 4
66. 20X +x-3 2x+3 1-x
3x 2 -4
(2x+3)(x-1) 2x+3 x-1
(2X+3)(X_1){(2x+§;<(x—1)_2x2+3}:(zx+3)(x_1)(x_flj

3x—2(x—1)=—4(2x+3)
3x—2x+2=-8x-12
X+2=-8x-12
9x=—14
14

X=——
9

W+T=KorK=W +T

A_W
= 71. As=g —g forg
é:lorlz— AS_%:_%
w w =3 —As
68. E= IR forR iTE
72. At=t -t fort
E_R At—t =—t
I I g_ i
—=R OrR=—
I I
69. P=a+b+cforc

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

73. 7x+2y=8 fory

2y=-7x+8
2y —T7x+38
2 2

y= —7xt8 ory= 7x+4
2 2

74. 3x+5y=15 fory

S5y=-3x+15
5y —3x+15
5 5

—3x+15 3
=— ory=——x+3
5

75. 5x—4y=2 fory
—4y=-5x+2
—4y —5x+2

-4 —4
5x—2

5 1
y= ory:Zx——

2
76. 7x—2y =5 fory
—2y=-7x+5
-2y —7x+5

-2 -2
7xX—5

7 5
y= ory:Ex——

2

1 1
77. —x+—y=1for
5 3}’ Yy

6[1x+3yJ =6(1)
2 3
3xX+2y=6
2y =-3x+6
2y —3xt6

2 2
e —3x+6 ory=— 3 ia
2 2

-8y =-3x+24
-8y —3x+24
-8 -8

79. s==(a+d) ford

2(S)=2{1—21(a+d)}
28 = n(a+ d)
2S = na+ nd
2S—na=nd
2S—na:r1_d

n n
25 —na
=d

n
2S—na 2S
ord=——a
n

NI::s

d=

n

80. :—[2a+ ] fora

n
2{5[2a+ n-1 d]}
25 = n[z ]
25 = n2a+nd d)
25—2an+r1 d—nd

N

28— n’d+ nd=2an
2S—n’d+nd _2an

2n

2S—n*d+ nd

2n

89

2n

=aora=
2n

2S—n*d+ nd



Section 1.1

85. 6x+ay=bx+5 forx
81 V ==rnrhforh
3 6x—bx=5-ay
1
3(V):3[§ﬂ'r2hj x(6-b)=5-ay
x|6—b -
3V =z7¥h ( ):5 ay
6—b 6—b
3V:7rr2h _5—61}/ _ay—5
zr  zr b O b6
3_V:horh:3_v 86. 3x+2y=cx+d forx
23 nr 3x—cx=d-2y
82. V= BhBrB x(3-c)=d-2y
1 x(3-c) d-2
3(v)=3| =Bh (3-¢) _d-2y
3 3—cC 3—-cC
3V =Bh _d-2y _2y-d
3_V_B_h a7 3—cﬁ) c—3
h h . A =P+ PrtforP
3V 3V A=P(0+n)
—=BorB=—-
A  PQ0+n
83. 6=4x+ tx forx 1+ = 14
6:X(4+t) —1A1t:PorP:—1Azt
+ +
x4+t
6 = ( ) 88. C=A+ArforA
44+t 44+t
6 6 C:A(1+r)
— =xXOrx=——o0
4+t 4+t c A1+
84 8=3x+ kx forx 1+ r 1+ r
8 x(3+k) 1+ r 1+ r
3+k  3+k
8
— = XOrxX=—
3+ k 3+ k
89. > —2

2n+1 3n—4

j=(2n+l)(3n—4)( -2 j

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

19n=18
_18

n=
19
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Chapter 1 Equations and Inequalities

4 -2
5z-3 4z+7

(5z-3)(4z+ 7)( 524_ 3) = (5z-3)(4z+ 7)(4; 7]

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

90.

26z=-22
22 11
g==—=——
26 13

91. 5—2{3 [5v+3v 7]

}=
5—2[3 v+ 3v— 21)]=8v+18 24v—61
5— 2[ (8v— 21)} —16v—43
5—2(3-8v+21)=-16v—43
5—2(24—8v)=-16v—43
5—48+16v=—16v—43
16v—43=—16v—43
32v=0
v=0
{0}

92. 6—{4—2[811—2 u-3 ]}——4u+3(2—u)+8
6—| 4—2(8u-2u+6) | =—4u+6-3u+8
6— [4 2(6u+6)|=-7u+14

6—(4—12u—12)=-7u+14
6—(12u—8)=—7u+14
6—12u+8=-7u+14
—5u=20
u=20
{0}
93. (X— 7)(X+ 2):x2+4x+13
X +2x—Tx—14=x% +4x+13
X —5x—14=x +4x+13
—9x=27

x=-3

{-3]
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Section 1.1

94. (m+3)(2m—5)=2m*+4m -3
2m’+6m —5m —15=2m*+4m —3
2m’+m—-15=2m°+4m — 3
—3m =12
m=-4
{4}
95, 3.9 2
¢ —4c 28 +3c 2c°—5c-12
3 O 2
c(c—4) - c(2c+ 3) B (2c+ 3)(c—4)
c(2c+3)(c-4)L(c3_4)-0(2;3) = o(2c+3)(c-4) (2C+3§(C_4)}
3(2c+3)-9(c—4)=2c
6c+9—9c+36=2cCc
—3c+45=2c
—5c=—45
c=9
{9}
96. 24 ~ 25 - 2
d?—-d 2d*°+5d 2d*+3d-5
4 5 2
d(d-1) d(2d+5) (2d+5)(d-1)
4 5 2
d(2d+5)(d—1){d(d_l)—d(2d+5) =d(2d+5)(d-1) (2d+5)(d—1)]
4(2d+5)-5(d-1)=2d
8d+20—5d+5=2d
3d+25=2d
d=-25
{-2s5}
97. EX+E=l(x+1)—ix 98. lx+3=2(x+l)+ix
37 2 2 6 2 5 5 10

2) = 6E(x+ 1)—% }

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

2x+3=3x+3—Xx

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

1 1
6(

3

R

2 1
—x+—] = 10{—(x+ l)+—x}
5 5 10

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

5x+4=4x+4+x

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

1 2
10
2

R
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Chapter 1 Equations and Inequalities

99. (t+2) =(t-4)

f+4at+ 4=+t —8t+16

100.

(v-3) =(v+2)
V' —6y+9=y"+2y+1

12t=12 —8y=-8
t=1 y=1
& {1
101 _3 __5 ™ _ 180t
3a+4 5a-1 2t+10
(3a+4)(5a—1) (3a+4)(5a—1) = 180t
X _ c 2t+10
180t
(3a+4] (Sa—lj (2t+10)(60):(2t+10)(2t+10j
3(5a-1)=5(3a+4) 120t+ 600 =180t
15a—3=15a+ 20 E0r= —€00
—3=20 £=10 sec
U 105, A=—tc+th
22 30
8 2
102. = 1 1
8x—3 2x+5 7=ZC+5(1G5)
(8x—3)(2x+5)| |(8x—3)(2x+5) 7:2—12c+%
8 - 2 B 1 11
8x—3 2x+5 22(7)=22| et
8(2x+5)=2(8x—3) 154 = c+121
16x+40=16x—6 c=33mi
40=-6 106. A=—c+>n
24 32
1 1
[ 9 £(60)+£h
5 1
103 p = 20+20x =t Rt
' 1+0.05x 5,1,
2o 20+20x 32(9)—32(5+§ j
1+0.05x 288=80+h
(1+0.05x)(200) = (1+0 .%x)(wfj h=208mi
1+ 0.05x

200+10x=40+20x

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.

—-10x=-160
x=16yr
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109.

110.

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

3 _
—=3x".

X

Therefore, the term

E is not first degree and the
X

equation is not a first-degree
equation.

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

ox = 2% . Therefore, the term

2v/x 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 equation §+%= 1,the LCD

. 3 1
is 6, whereas for —+==1, the
2

X
LCD is 2x.

Section 1.2 Applications with Linear
and Rational Equations

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

3. 2

r

Section 1.2

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

4a+6=30
4a=24
a==6
ax—3=2x+9
a(3)-3=2(3)+9
3a-3=6+9
3a-3=15
3a=18

114.

a==a6
a(2x—-5)+6=5x+7
a[ 2(16)-5]+6=5(16)+7
a(32-5)+6=80+7
27a+6=87
27a=81
a=3

115.

116.
a(2x+4)+12x=3(2-x)
a[ 2(34)+4]+12(34) =3[ 2—(34) |
a(68+4)+408=13(—32)
72a+408=—96
72a=—504

a=-"17

7. Let x represent the amount borrowed at 3%. Then, (5ooo— x) is the amount
borrowed at

2.5%.
3% Interest Loan | 2.5% Interest Loan | Total
Principal X 5000 — x
Interest (I = Prt) | x(0.03)(1) (5000-x)(0.025)(1) | 132.50




Chapter 1 Equations and Inequalities

x(0.03)+(5000—x)(0.025) =132 50
0.03x+125— 0.025x =132 50
0.005x+125=13250

0.005x =750

x=1500
5000—x=5000—-1500

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

borrowed

at 5.5%.
4% Interest Loan | 5.5% Interest Loan | Total
Principal X 22,000—x
Interest (I = Prt) | x(0.04)(1) (22,000-x)(0.055)(1) | 910

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

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

charging 5.5% interest.

9. Let x represent the amount invested in the 3-yr CD. Then, x—2000is the amount
invested
in the 18-month CD.

3-yr CD 18-month (1.5-yr) CD | Total
Principal X x—2000
Interest (I = Prt) | x(0.044)B) | (x—2000)(003)(15) |706.50

x(0.044)(3)+(x—2000)(0.03)(15)= 706 50
0.132x+ 0.045x— 90 = 706 50
0177x— 90 = 706 50
0177x= 796 50
x= 4500
x—2000=4500—-2000
= 2500
Fernando invested $4500 in the 3-yr CD and $2500 in the 18-month CD.
10. Let x represent the amount invested in the 5-yr Treasury note. Then, (x+ 5000)

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

x(0.028)(5)+(x+5000)(0.036)(10) = 5300
014x+ 036x+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+ 5000is the amount of the resulting 9% solution.
5% Solution | 10% Solution | 9% Solution
Amount of Solution | x 5000 x+ 5000

Pure Ethanol 0.05x 01(5000) 0.09 (x+5000)

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

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

the amount of the 50% solution. Therefore, x+ 60is the amount of the resulting 25%
solution.

10% Solution | 50% Solution | 25% Solution
Amount of Solution | x 60 X+ 60
Pure Saline 0.1x 0560) 025 (x+ 60)

01x+05(60)=025(x+60)
01x+30=025x+15
15=015x
100=x

100 cc of 10% saline solution should be mixed with the 50% saline solution.

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

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

resulting 75%
sand mixture.

100% Sand | 70% Sand | 75% Sand

96



Chapter 1 Equations and Inequalities

Amount of Mixture

480

X+ 480

Pure Sand

0.7(480)

0.75(x+ 480)

x+0.7(480) = 075(x+48

x+336=0.75x+ 360
025x= 24
xX=96

0)

96 ft2 of sand should be mixed with the 70% sand mixture.

14. Let x represent the amount of 50% antifreeze solution (in gallons) to be drained

(and

therefore the amount of 100% antifreeze solution to be added). 4 gal is the

amount of the

resulting 65% antifreeze solution. Therefore, (4— x) is the amount of 50%

antifreeze
solution that is not drained.

100% Solution

50% Solution

65% Solution

Amount of Solution

X

4—-x

4

Pure Antifreeze

X

05(4-x)

065(4)

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

the speed
of the plane flying to New York City.

Distance | Rate | TIM
Los Angeles Flight 34x X 3.4
New York City Flight | 24(x+60] x+60 | 2.4

34x+24(x+60)=2464

34x+24x+144=2464

58x=2320

x=400
x+60=400+60
=460

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

Distance Rate Time
Seattle Flight 52x X 5.2
Boston Flight 2 5(x—44) x-44 |25

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

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

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

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

Distance | Rate | Time
Running | x 8 %{
. 5
Riding 5x 16 >
16
X bx
—+==175
8 16
X bx
16(—4——]:16(175)
8 16
2x+5x=28
7x=28
x=4
The loop is 4 mi.
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19. Let t represent the time it takes for
the

1,
runners to cover = m ike.
4

1kp  1kp _1kp

66 ==c 60 s=c teecC

1 1 1
660 —+— |=6604 —

66 60 t

10t+11t= 660

21t= 660

220
t= - " 314 s=c
20. Let t represent the time it takes
Marta and her daughter to vacuum
the house together.
1 b N l1pb 17b

40min 60mi  tmin

1 1 1
1204 —+— |=1204 =
{aova) =4}
3t+2t=120
5t=120
t=24mnn
21. Let t represent the time it takes the
second pump to fill the pool by
itself.
13b , 1b_13b
10hr thr 6hr

1 1 1
30 —+- |=304 —
{5533
3t+30=5¢t
30=2t
t=15hr
22. Let t represent the time it takes
Angelina to mow the lawn by
herself.
1Pb  13b_ 1jb
50mmn tmih 30min

1 1 1
1508 —+— |=15080 —

50 ¢ 30

3t+150=5¢t

150=2t
t=75mmorlhrl5mmn
23. Let x represent the amount of
cement and y represent the
amount of gravel.

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

24. Let x represent the property tax on
a house that is $240,000.
180,000 240,000

1296 x
180,000x = 1296(240,000)

_ 1296(240,000)

180,000
x=31728
25. Let x represent the patient’s LDL
cholesterol level. The HDL
cholesterol level is 60 g/dL, and the
total cholesterol is (x+ 60).

x+60
60
x+ 60
60( j =60(34)
60
x+60=204
x=144
x+60=144+60
=204
LDL is 144 mg/dL and the total

cholesterol is 204 mg/dL.
26. Let x represent the number of

Democrats. Then, (x-10)

represents the number of
Republicans.

34
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X 11

x—10 9

9(x-10) [ X_Xlo) = 9(x—10) (%}

9x=11(x—10)
9x=11x—110
110=2x
55=x
x—10=55-10=45
There were 55 Democrat and 45
Republican senators.
27. Let x represent the number of deer
in the population.
0_5
x 80
5x= 2400
X =480 deer
28. Let x represent the number of bass
in the lake.
24_4
x 40
4x= 960
X =240 bass

29. Let x represent the distance from
the epicenter to the station.

Distanc | Rat | Tim
P
Wave | X 5 —
s 5
S X
Wave | X 3 —
s 3
X X
——-=40
3 5
15| X% | = 15(40)
3 5
5x—3x=600
2x= 600
x=300 km

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

Distanc | Rat | Tim
P X
Wave | x 8 =
s 8

100

Section 1.2

Wave | X 4.8

X X
= _Z=20

48 8
X X
24| ——=|=24(20)
48 8
5x—3x= 480
2x= 480
x=240 km

Let x represent the price set by the
merchant.

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

x=$336
Let x represent the price set by the
bookstore.

x—010x=80+035(80)
090x= 80+ 28
090x=108
x=$120
a. C =110+ 60x
b. C =350
1104 60x= 350
60x= 240

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

2400+ 80x= 5520
80x= 3120

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

4 444
4x=2220
x= 555 ft
36. Let x represent the height of the
light post.

light post
x ft

6 ft €

31.

32.

33.

34.

35.

man

40 ft 20 ft
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2 1
x=15+—x+—x
3 8

ji_ X
2 1
20 40+20 w—lx_tio1s
6 _x 37 8
20 80 24| x-2x-Lx|= 24(15)
20x= 360 3 8
x=18 ft . 24x—16x—3x=36
37. Let x represint the height of the Sx=36
pole. Then, gx is the length of the x=72

The pole is 7.2 ft long, and the

pole that is in the ground, and %x snow is 4.8 ft deep.

. o 5
is the length of the pole that is in 38. C =§(F—32)

the snow.
5

F= —(F - 32)
9

9(F)= 9{2(1?—32)}

4F =-160

F=-40
—40°C = —40°F

39. Let x represent the amount of 20% fertilizer solution (in litres) to be drained (and
therefore the amount of water to be added). 40 L is the amount of the resulting
15%
fertilizer solution. Therefore, (40— x) is the amount of 20% fertilizer solution that

is not

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

0(x)+020(40-x)=015(40)
8—020x=6
~020x="-2

x=10
10 L should be drained and replaced by water.
40. Let x represent the amount of water (in litres) to be evaporated. Therefore,
(200-x) is
the amount of the final 25% salt solution.

0% Solution

5% Solution

25% Solution

Amount of Solution

200

200—x

Pure salt

0(x)

0.05(200)

025(200- x)
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0(x)+0.05(200) = 025(200—x)
10=50—-025x
—40=-025x
160=x
160 mL should be evaporated.
41. The length of the lot is 1=128+ 2x.

The width of the lot is w = 60+ 2x.
P=214+2w

440 = 2(128+ 2x) + 2( 60+ 2x)
440= 256+ 4x+120+ 4x
440 =8x+ 376
64 = 8x
8=x
The width of the easement is 8
ft.
42. The length of the play area is
1= 78+ 2x. The width of the play

areais w =36+ 2x.
P=214+2w

396 =2(78+2x)+2(36+2x)
396 =156+ 4x+ 72+ 4x
396 =8x+228
168=8x
21=x
The width of the border is 21
ft.

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

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

Section 1.2

b. A=W +01lv
=11l
A =11(14)(10)
=154 f¥¥
C. ¢ =106(12)(154)

=3$1958 88
44. a. The width of the porch is w. The
length of the porch is 1=2w +2.
P=2I1+2w

64=2(2w +2)+2w
64=4w + 4+ 2w
64=6w +4
60=6w

10=w
1=2w +2
=2(10)+2
=22
The porch is 22 ft by 10 ft.
b. A=w+01lw

=11w
A =11(22)(10)
=242 f
C. C =1.075(585)(242)
~ $1521 88

45. Aliyah had 8000— 028(8000) = 8000— 2240 = 5760 to invest. Let x represent the

amount she invested at 11%. Then, (5760— x) is the amount she invested at

5%.

11% Investment

5% Investment Total

Principal X

5760—x

Interest (I = Prt) | x(011)(1)

(5760—x)(0.05)(1) | 453.60
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x(011)+(5760— x)(0.05) = 453 60
011x+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 (3.5%) | Stock Fund (17%) | Total
Principal X 2x

Interest (I = Prt) | x(0.035)(1) (2x)(017)(2) 1125

x(0035)+(2x)(017)=1125
0.035x+ 034x=1125
0375x=1125

x=3000
2x=2(3000)

=6000
Caitlin invested $3000 in the balanced fund and $6000 in the stock fund.
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7 X
47. —_=—
8 128
8x=896
x=112

8 128
y 12
128y =96
y=175

x=112ftandy =7.5cm
12 X

096 104
096x=1 248

x=13
05_12

y 096
12y=048
y=04
x=13mandy=04in.
49. No. If x represents the measure of
the smallest angle, then the
equation x+(x+2)+(x+4)=180

does not result in an odd integer
value for x. Instead the measures
of the angles would be even
integers.

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

51. Let x represent the smaller
number. Then, (x+16) is the
larger number.

x+16 2

3+ 2
X X

x+16 2
X =X 3+—
x+16=3x+2
14=2x

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

Section 1.3

larger number.
x+ 25

1
=4+
X X

x+ 25 1
X =x| 4+—
xX+25=4x+1
24 =3x

8=x
x+25=8+25
=33
The numbers are 8 and 33.
53. Let x represent the tens digit of the

number. Then, (14—x) is the ones
digit.
10(14 - x)+1(x) =10(x)+1(14 - x) +18
140-10x+x=10x+14—x+18
140—-9x=9x+ 32
108=18x
6=X
14—x=14-6
=8
The original number is 68.
54. Let x represent the tens digit of the

number. Then, (9-x) is the ones
digit.
10(9—-x)+1(x)=10(x)+1(9-x)— 45
90—-10x+x=10x+9— x—45
90— 9x= 9x— 36
126 =18x
T=x
9—x=9-7
=2
The original number is 72.
55. mx+m,x =0
(30)(-12)+(20)x,=0
20x, = 36
x,=18m
56. m x +m,x =0
(64)x +(80)(2)=0
64x =—160
X =—25m
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57.

58.

mlxl+m2x2=0

(10)(-32)+m,(8)=0

m, (~10)+

8m_=-32

2

m, =4 kg

mx+m,x =0

(6)(7)=0
—10m, = —42
m,=42kg

Section 1.3 Complex Numbers

© ©® N OO rwd PR

[ S S S
w N PO

14.

15.

16.

-1

#/b

real; imaginary

conjugate
—121=

N121 =111

V=100 = /100

=101

. J-98 = #fos =74/2
63— 1\/6——31\/—

=6(-1)=-6

J=1/-36

NN

Vo=

= 11-4/36
=11 6i=61
=6(-1)=-6
= #4/50
=(-1v5*-2
s

= #/6- #/15
= #4/90
:(-1)%
=310

105

17.

18.

19.

20.

21.

22.

23.
24,
25.
26.

27.

28.

29.

J-6v-14 = 36 114

= 7aa
=(-1)v2* 21
_o/n
J-10v=15= #h10- #/15
= £~/150
=(-1)V5*-6
—sJe
V-9 _ #/%8
J2 a2
98
=
=Ja9=7
J-5 s
_ |45
=
=Jo=13
—63_ /63
J7 7
|63
.
= #/9=31
NERNE
. |80
2
= #/16
=41
Real part: 3; Imaginary part: —7

Real part: 2; Imaginary part: —4
Real part: 0; Imaginary part: 19
Real part: 0; Imaginary part: 40

Real part:—% ; Imaginary part: 0

Real part: —i ; Imaginary part: 0

4\/—_4:4-21

=81i=0+81



30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41].

2/-144 =212

=241i=0+241
2++-12 =2+ 23i0r2+24/3
6— —24=6+(—2\/g)ior6—2i\/g
8+3i 8 3
14 14 14"

—18++/—48 —18+44/31
4 4
18 4431
-—+
4 4

9 , 9 .
=——+ 310r——+1\/§
2 2

—20++/-50 —20+5v21

~10 ~10
_-20 5v2i
~10 _-10

N

=2——31ior2— i—

2
14—+-98 14-7/2i

—7 —7
__14, W21

7 7
:—2+\/5ior—2+ 1\/5
—-104++-125

_ —10+5v51

5 5
10 5v51

5 5
=-2+ 5ior—2+i\/g

a. °=1

p £ =11
= 1)-11=1
o =1 F
=(1)-£=-1
g 14=1"-71
=(1)- £=-1
42.a. 72 =1
p, £7= 11
=(1)-£=-1
¢ =51
=(1)-£=-1
g i7=1%f
=(1)-1=1
430 L'=1"-1
=1
p 17 =17
=(1)-£=-1
¢ F=f 1
=(1)-£=-1
d i7=1"-1
=(1)-£=-1
44,9 17=1"-1
:(1)-13:—1
p I =11
= l)-le
c. ©*=1
d. 1% =1

45. (2—-71)+(8-34)
i(2+8)-|'-(—7—3)i
46. (6:lOi)+(;+4i)

Section 1.3
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=(6+8)+(—10+ 4) i
=14-61

47. (15+214)—(18—404)
= (15-18)+[ 21—(-40) |4
=—3+611

48. (250+1001)—(80+251)
= (250— 80)+(100—25) 1
=170+ 751

50. (é_z N__j
5 8 10 6

10 247
51. (23+44)—(81-271)+(46-671)

=(23-81+46)+(4+27-67)1

=-12+01
0.05 -012) (007
+ —
~003i] |+008i] |+0051
=(0.05-012-007)

+(—o.o3+o.08—o.05)i
=-014+01

52.

N

53. —%(16+ 241)=-2-34

54, —%(60— 301)=-10+51

107

55

56

5

\‘

58

5

[{e]

6

o

(o2}
=

62

63

. 21(5+ 1) =103+ 21
=10i+2(-1)
=-2+101
. 4i(6+51) =241+ 201
=241+ 20(-1)
=—20+241
SB(EL ) = /3 (i - 4/7)
= #/33- V21
= #/33-(-1)v/21
=21+ /33
B (5= 8/2(53 + 4/5)
= 126 + £4/10
= /26 +(-1)v10
=—J10+ #/26

. (3—63)(10+ 1)
=3(10)+3(4)+(-61)(10)+(-63) ()
=30+3i-60i—61
=30-571i-6(-1)
=36-571

. (2—53)(8+24)
=2(8)+2(21)+(-51)(8)+(-51)(24)
=16+41—-40i-107
=16-361-10(-1)
=26-361

- (3-79) =(3) —2(3)(74)+(74)°

=9—421+497

= 9-421+49(-1)
= 9—421-49
=—40-421

- (10-31)" =(10)" - 2(10)(34) +(34)°

=100-601+97
=100—-601+9(-1)
=100—601—9
=91-601

(3
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—(5— 1\/3)(4+1\/—) 69.a. 3+61 2 2
Ca(a)s 3(1\/-) ( 1\/3)(4) b. (3—6i)(3+6i)i(93—23-|6-(6)
+(-3)(#/5)
—12+434/5-44/5-57 70.a. 4+51
12— /5-5(-1) b. (4-51)(4+51)=(4) +(5)
174z =16+25
64. (2+\/—_7)(10+\/——7) 71.a. 0—81 i
:(2+i\/;)(10+i\/;) b. (0-81)(0+81)=(0) +(8)’
= 2(10)+2( 4/7)+ #/7(10) i:“
+1\/;(1\/;) 72.a. 0-91
=20+2H77+104/7+ 71 b. (O—91’)(0+1’)=(0)2+(9)2
= 20+124/7+7(-1) = 0+8l
—13+124/7 - 2 ()2
65. 4(6+21)—51(3-71) 73. (10-44)(10+43)=(10) +(4)
=24+ 81i—15i+ 3571 ~1o0de
= 24— 71i+35(-1) e
_11-71 74. (3-91)(3+91) =(3) +(9)
~3(8-31)—61(2+ ) =o+8l
=90

—2449i-12i-67

:_24_31,_6<_1) 75. (74)(-74) = 72j49
=-18-31 76. (—51)(5i)=(5) =25
67. (249 +(2+4)’ 77. (V2++31)(V2+34
(2 -2(2)(9+ 2 +(2) - (Va) (3]
+2(2)()+ 1 =2+43=5
=4—-4i+ £ +4+41+ 1 78. (\/g+ 71.)(@_\/51.)
=8+2f . .
=8+2(-1)=6 :(\/E) +(\/;)
=5+7=12

68. (3—21) +(3+21)

=(3) —2(3)(29+ (29" +(3)

+2(3)(21’)+(21’)2
=9-12i+4f +9+12i+ 47
=18+87
=18+8(-1)=10
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79.

80.

81.

6+21 (6+21)(3+4)

3-1 (3-1)(3+4)

:l8+6i+6i+2i2
(3) +(2)

_18+12i+2(—1)
B 9+1
_16+121
10
16 12 .
=—+—1
10 10

8 6,
=—+—1
5 5

5+i_ (5+1)(a+4)
a-1i (4—1)(a+4

_ 20+5i+ 41+ 1

(4) +(2)
_ 20+ 91i+1(-1)

16+1
_19+091

17

19 9 ,
e
17 17

8—5i  (8-51)(13-21)

13+21 (13+21)(13-21)
_104 —161i—651i4+107

(23) +(2)
_104-81i+ 10(-1)

169+ 4
_ 94-811

173
94 8l

173 173

109

10-31 (10-34)(11-44)
11+41 (11+41)(11-44)

82.

_ 110-401-33i+121

(1) +(4)
_ 110~ 73i+12(—1)
B 121+16
_98-73i

137
98 73 ,

137 137
1

83. (6+ 5g4::6+ -
1

1(6—\/31')

_(6+ 51‘)(6—\/31')
6—/51

(6) +(V5)
_6-+/51
3645
_6-+/51
41

6 5.

= 1
41 41

84.(4-J5g_1=

4—+/31
1(4+ 31')

_(4—\/51')(4+ 31')
4+4++/31
() +(V3)
44431
164+ 3
44431
19

a2 3

== 432
19 19




g5, > _ >1
131 1311

C—143i —3i
J3i3i  3f
_J3i —3i

- 3(-1) -3

ﬁioﬁi

=— =04+ —

3 3

—2
®
-2 M1
JRVEERVCER:
_—2\11i —2v11i
- 11(-)

\/_ 2x/_1

89. \b* —4ac= \/
m
=-32=14/32
_41«/—

90. Vb’ —4ac= \/ 5)(10)

= /25— 200
—J-175= #/175
—54/7

Section 1.3

o1. Vb —aac=(~6) ~4(2)(5)

=+/36—40
=-4=1/a

=21

92. \Jb' —aac=\/(4) -

93. a.

94, a.

95. a.

110

=+/16—32
—J-16= 116
=41
X +25=0
(51 +25=0
25(—1)+25=o
—254+25=0
0=0V
X +25=0
(=51 +25=0
25(—1)+25=0
—25+25=0
0=0V
X 4+49=0
(79" +49=0
49(-1)+49=0
—49+49=0
0=0 VvV
X +49=0
(-74) +49=0
49(-1)+49=0
—49+49=0
0=0 VvV
X —4x+7=0
(2+i\/§)2—4(2+i\/§)+7=o
4443/3+3F—-8-431/3+7=0
4+3(-1)-8+7=0
4-3-1=0

0=0 vV
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b. X —4x+7=0
(2—1\/5)2—4(2—1\/§)+ 7=0
447 3+3f—8+41\/§+7=0
4+3(—1)—8+ 7=0
4-3-1=0

0=0 Vv

96. a. * —6x+11= 0

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

9-2-7=0
0=07Vv
b.
X —6x+11=0
2
(3—1&) —6(3—1\/5)+11:o
9—-61 3+2f—18+6i\/5+11:o

9+2(-1)-18+11=0
oy
97. (a+bi)(c+di)
= ac+ adi+ bci+ bdf
= ac+(ad+bc) i+bd(-1)
=(ac—bd)+(ad+bc) 1
98. (a+bi)2=(a) +2(a) 1)+(bi)2
=& +(2ab) i+b°f
=& +(2ab) i+b° (-1)
= (& —b")+(2ab) 1

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 \/—_9 and \/—74 are

imaginary numbers, the correct

111

logic for simplification would be
J-9-v-4= 19 #/a

= 736

=-1.6=—6

100. The product (a+b)(a—b)

simplifies to a° —b*. The product
(a+bi)(a—bi) simplifies to
a —(bi)2 , which simplifies to

a+b.
101. Any real number. For example: 5.
102. Any complex number and its
conjugate. For example: 2+ 51
and 2-5i. In general, for real
numbers, a and b,

(a+bi)(a—bi)=a’+b’, whichis a
real number.
103. z-z= (a+bi)(a—bi) =a+b
104. 7 -Z°
:(a+bi)2 —(a—bi)2
= & + 2abi+ (bi) —[a2 ~ 2abi+ (bi)z}
=& +2abi+b’f —& +2abi-b’ 1
=(4ab) 1
105. a. x* - 9=(x+3)(x-3)
b. ¥*+9= (x+ 3i)(x— Bi)

106. a. x* —100 = (x+10)(x—10)

O

. %* +100 = (x+101)(x—104)
107. a.

b. x*+64=
108. a.

b. x*+25= x+5_7_)(x 51)

109. a. :(

X —64=(x+ 8)(x— 8)

(

(x+81)(x 81)
x*—25= (x+5) X— 5)

(

110. a. ¥ —-11= (x+ \/_l)(x— \/l_l)
b. x¥*+11= (x+ ix/l_l)(x— 1\/1_1)
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111. (< -162 . 113. [(4-94i 3z ]
44, “ES-T 21
(=51 0—C2430 ) T2 0 rFrac
2=8 SEAE
Cl2=150 20 =249 2 Cla+26 0054 2 rFr
111+138% ac
17#5+19,50
112, [T<-1692 . 114. [<11+4i 22 .
. 134 185+281
C-11-24 240 ~4494 2 llfiIEL}bFr?cla.
) “15+7i CO+7L S CR+E D vFr
CE8+124 0 -3=7i) | ac
BH-32i 43,08+ 1 25814,
10. vy’ =18-7y

Section 1.4 Quadratic Equation )
y +7y—18=0

1. quadratic (y+9)(y—2)=0
2. linear _ _
y+9=0 or y—-2=0
3. +Jk y=—9 y=2
4.100
5 o bt Vb’ —4ac {_9'2}
e oa 11. 8t{t+3)=2t-5
6. b — 4ac 8t +24t=2t—5
7. (x=3)(x+7)=0 8 + 22t+5=0

X-3=0 or x+7=0 (2t+5)(4t+1)=0

x=3 x==7 2t+45=0 or 4t+1=0
{3;¥4 2t=-5 4t=-1
8. (t+4)(t-1)=0 =2 o
t+4=0 or t-1=0 2
t=—4 t=1 {—E,—l}
2" 4
{_4'1} 12. 6m(m+4)=m-15
9. n’ +5n=24

6m’°+24m =m —15
n"+5n-24=0

(n+8)(n-3)=0
n+8=0 or n—3=0

6m*+23m +15=0
(6m +5)(m+3)=0

em+5=0 Or m+3=0
n=-8 n=3 ém =—5 m =-3

[ 5

13. 40p°—90=0
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Chapter 1 Equations and Inequalities

10(4p"—9)=0 18. (n+2)(n-4)=27
10(2p—-3)(2p+3)=0 n’ —4n+2n—-8=27
2p—3=0 or 2p+3=0 m—2n-35=0
2p=3 2p=-3 (n+5)(n-7)=0
p:i p=—§ n+5=0 or n-7=0
2 2 n=-5 n=717
303 _c 7
{5"5} )
19. x> =81
2 _ =
14. 32n"—-162=0 x=i\/a_
2(161° -81)=0 =9
{9.-9]
2(4n-9)(4n+9)=0 J
4n—9=0 or 4n+9=0 20. w?=121
4n=29 4n=-9 w =14121
9 9 =+11
n=y n==y 1111
{g _g} 21. 57 -35=0
4 4 5y” =35
15. 3x* =12x V=7
3% —12x=0 y=47
3x(x—4)=0 {\/;,—\/;1
3x=0 or x—4=0 I
x=0 =4 22. 6V -30=0
{014} 6v° =30
2 _
16. Z =25z V=2
7 —25z=0 v=t/5
z( z— 25) =0 {\/E,—\/E}
z=0 or z—-25=0 23. 4 +64=0
z=25 4u° =—64
{0,2s] u’=-16
17. (m +4)(m—5):—8 u=++J—-16=+41
m?®+4m —5m —20=—-8 {ai-43)
m’-m-12=0 24. 8p*+72=0
(m+3)(m-4)=0 8p° =—72
m+3=0or m—-4=0 p’=-9
m=-3 m=4 p=*-9=+3i

{-3.4} (34-34
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25. (k+2) =28
k+2=1+/28
k=-2+28
=—2+27
{—212\/7}

26. 3(z+11) ~10=110
3(z+11) =120
(z+11)" =40
z+11=+40
z=-11+40
=-11+2y10
{—11J_r 2\/5}
27. 2(w—5) +5=23
2(w-5) =18
w —5=i\/§
w =5J_r\/§
w=5x3
w=5+3 or w=5-3
w =28 w=2
{8.2}
28. (c-3) =49
c—3:i\/4_9
c= 3i\/E
c=317
c=3+7 or c=3-7
c=10 c=—4
{10,-4}

Section 1.4
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1
31. X +14x+n=x" +14x+ {—(14)}
2

= +14x+(7)
=x" +14x+49
= (X+ 7)2

n=49;(x+7)
2
32. y2+22y+n=y2+22y4{%(22)}

= y* +22y+(11)°
=y’ +22y+121
=(y+11)’

n=121;(y+11)°
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