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135. 892 = (26.6 + 1)2
V892 = 26.6 + t
V892 — 266 =t
3=t
Year 1993

137. (a) h, = 100 feet
0=16t2+ 0 -t + 100

Vv, = Ofeet/sec

16t = 100
t?2=6.25
t= 625

t = 2.5 seconds
Extracting the roots method was used because the
guadratic equation did not have a linear term.

139. Factoring and the Zero-Factor Property allow you to
solve a quadratic equation by converting it into two
linear equations that you already know how to solve.

141. False. The solutions axe=5 ard= —5.

Section 6.2  Completing the Square

1. X2+ 8x + 16
5. x2 — 16x + 64

2
9.x2—9x+§ [ﬂ:<§>]

o oo~ 5G]

17. (a) X2 — 20x + 100 = 100

3
2 _ =
13. y 5y+

(x = 10)? = 100
x—10=+10
x =10+ 10
x=20,0
(b) *—-20x=0
X(x—20)=0
x=0 x =20

(b) hy = 100feet v, = 32feet/sec  h = 100 feet
100 = —16t? + 32t + 100
0= —16t> + 32t
0= —16tt — 2)
—-16t=10 t—2=0
t = 0 seconds t = 2 seconds

Factoring method was used because the quadratic equation
did not have a constant term.

143. To solve an equation of quadratic form, determine an
algebraic expressiamsuch that substitution yields the
guadratic equatioau® + bu + ¢ = 0. Solve this
quadratic equation far and then, through back-substitu-
tion, find the solution of the original equation.

3. y2 — 20y + 100 [100 = ( %ﬂ

25 25 5)\2
2 st L
s 2 [4 (2)]

weteed o[

2
15. r2 — 0.4r + 0.04 [0.04 = (—074> ]

19. (@ x*+6x+9=0+9

x+32=9
X+ 3==3
x=-3+3
x=—-6,0

(b) ¥*+6x=0
X(x+6)=0
x=0 X+6=0

X=-6,0
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21. (a) y?—5y=0

-5y +Z=%

y-3°=%
y—3=%3
y=3%3
=05
(b) y» -5y =0
yly—5 =0

y=0 y—-5=0
y=5

25. (@ X +2x+1=24+1

(x+12=25

X+ 1==+5
x=-1+5
x=4,-6

(b) *+2x—24=0
x+6)(x—4=0
X=—6 Xx=4

29. Q) @ —3x+3=18+3

(x5 =%

X—32) =3
3_ .9

X—35==3
k=39
_ 12 _6
X=7%,72
X=6—3

(b) ¥*—-3x—18=0
x—6)(x+3) =0
X=6 x= -3

23. (@ —8t+16= -7+ 16

t—42=9
t—4==3
t=4+3
t=71

(b) 2—8+7=0
t-7t—-1)=0

t=7 t=1
27. (@) @+ Tx+ 4 =-12+%
7\2 1
(x+32)° =13
X+4=x3
X=—2+3
6 8
X=-2"2
Xx=—-3, —4

(b) ¥+ 7x+12=0
x+4Hx+3 =0
X=-4 x=-3

3l.(a) 23— 14x + 12=0

X—T7x+6=0

X2 —T7x=—6
¥—Tx+ P =-6+

7\2 24
(x—9=-F+

x—1= 15
X=2%3
XxX=61

(b) 22 — 14x + 12=10

XX —7x+6=0

(x—6)(x—1)=0
X=06 x=1
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33.(a) 4> +4x—15=0

+x-—2=0
2 15
X+ x=7

R+x+z=%+3

o=
X+i=2x/4
X=—3+2
=38
35. X -4x—-3=0
XX —4x+4=3+4
x—22=7
X—2=xJ7
x=2+J7
X = 4.65, —0.65

3.2 -4u+1=0
W—-—4u+4=-1+14

(u-22=3
u-—2==+.3
u=2=+ 3
u~= 3.73,027

43. x2—-10x—2=0
X2 —10x+25=2+ 25

(x — 5)2 = 27
X—5=+.27
x=5% 3.3

x = 10.20, —0.20

47. 24+ 5t+3=0

25 25
2+ 5t+—=-3+
t? + 5t 2 3 2

g5
2 4

t= —0.70, —4.30

(b) 4+4x—-15=0
(2x — 3)(2x+5) =0

3 5
X=3 X= -3

37. %+ 4x—-3=0
X+4x+4=3+14

(x + 22 =
X+2=%7
x=-2+J7
x = 0.65, —4.65

41. 2+ 2x+3=0
X+2x+1=-3+1

(x+ 12 = -2
X+1=%+/-2
x=—-1+iJ2
X~ —1+ 141]
x~—1— 141i

45. y2 + 20y + 10 =0
y2 + 20y + 100 = —10 + 100

(y + 10)2 = 90
y + 10 = + /90
y=—10 + 3/10

y~ —051, —19.49

49.v2+3v—2=0

9 9
2 ~_ ~
v+3v+4 2+4
3\2 17
(V*E)—?
3 17
V+2—i 4
yo 3, 1
2 4
L3, VT
2 2
-3+ J17
V=T

v = 0.56, —3.56
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51. - x2+x—1=0

X¥—x+1=0

1 1
2 _ + == — + =
X X 2 1 4
3=
2 4
(Ll_, /.3
2 4
L _1,iV3
2 2
X_lii\/é
2
x= 0.5+ 0.87i
x= 05— 0.87i

2 1 1
2 _ & = _ =
X 3X+9 3+9
33
3) 9
(Ll_, /8
3~ 9
1 2
X_éiéﬁ
1+2/7
X =
3
x =~ 2.10, —1.43

59. 22+ 8x+3=0

x2+4x+4=—g+4

5
2>
(x+2) >
X+2== §-£
2 V2
x=—2+ﬁ
T2

x = —0.42, —3.58

53. 2 —7x+12=0

49 49
2 4+ — = — + —
X 7X 2 12 2
<X_Z)2:;48+i9
2 4 4
3=
2 4
1o, /L
2 4
(1.1
272
X=43
3
LVt —2=
57. v 4v 2=0
9 9
2 = -~ -~
V4 + V+64 2+64

64
visos JB
- 64
yo 3, V137
8 8
v= 109, —1.84
61.32+ 9 +5=0
9 5 9
2 S__2. 2
x+3x+4 3+4
<X+§>2_—2o+27
2) 12
3 -
2 12
x+§=tﬁ-£
2 12 /3
(3,2
2 6
-9+ /21
X = 6
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63. 42 +4y—-9=0

__1,v10
y="3%7
:fli\/lo
y 2
y =~ 1.08, —2.08
67. Xx—7) =2
9 49
2 __ + — = + —
X 7 2 2 2
( 7)2 8 + 49
X — = =
2 4
S
2 4
1, 5
2 4
7 J57
X==+—
2 2
7+ V57
X:
2
X = 7.27, —0.27

71. 01+ 02x+05=0
X+ 2x+5=0
X+2x+1=-5+1

x+12=-4
X+1=x/-4
Xx=-1x2

65. 5 —3x +10=10

x2 =2
3 9 9
2 _ = - — -
5 100~ "2t 100
(- 2f - 520, =
10/ 100 = 100
<X _ i)z __1a
10 100
L 3_, [
10 100
L3, VoL

x =~ 0.30 + 1.38i, 0.30 — 1.38i

69.05t2+t+2=0
t2+2t=-4
2+2t+1=-4+1

(t+12=-3
t+1=x+./-3
t+1==.3i

t=—-1% /3

t= -1+ 173i,—1— 173

x 1
73. 2—Xfl
x 1
ZX(Z—X)—(l)Zx
X2 —2=2x
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2
75, xzzx-iz-l
22 =4x + 4
2% —4x—4=0
XX —=2x—2=0
X—2x+1=2+1
(x—12=3
x—1==%.3
x=1% 3

79. Keystrokes:

(=) X1.9) 3 (+) 4 (X.1.) () 1(GRAPH

0=x2+4x-1
1=x2+ 4x

l1+4=x2+4x+4

5= (x+ 2)?
+/5=x+2
-2+ J/5=x
X = .236
X =~ —4.236

8

JEn |
v

-8

83. Keystrokes:

(=) (01 30 XLY () (+) 2(XT.9) (] 6(GRAPH

0=3x2+2x— 6
0=x2+6x— 18
18 = x2 + 6X

9+18=x2+6x+9

27 = (x + 3)?
+/27=x+3
-3+3/3=x
x =220

x= —8.20

77. J2x+1=x-3

(VX +1) = (x— 32
2X+1=x—-6x+9
0=x>—-8x+8

+16 — 8= x2—8x+ 16

8= (x— 4)?
+/8=x—-4
4+ /8=x
4+2/2=

81. Keystrokes:

=] (xL.9 () (& 2 (X.1.9) () 5(GRAPH

0=x*-2x—-5

5=x>—2x
1+5=x2-2x+1

6=(x—1)?2
+/6=x-1
1+/6=x

X = 3.449

X =~ —1.449

8

L
/

-8

10

N/
N

-10
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85. Keystrokes:
(=) (=) (X1.9) () (=) (XT.6) (+] 3 (GRAPH
-x¥-x+3=0

X¥+x—=3=0

X2+ x=3
1 1
2 = =
X-i-X-i-4 3+4
1\2 13
(X*E)—Z
1 V13
X+2—i >
1 V13
X=—-*—/—
2 2
x =~ 130, —2.30

89. Verbal model:|Area| =1. | Base| . | Height|

Labels: Base = x
Height = x + 2
Equation: 12 = X(x + 2)

24 =x2 + 2x

0=x2+2x— 24
0= (XX+6)(x—4)
X=—6 X = 4 cm base

not a solution x + 2 =6cm height

87. (a) Area of square= x - x = X2
Area of vertical rectangle 4 - x = 4x
Area of horizontal rectangle 4 - x = 4x
Total area = X% + 4x + 4x = xX® + 8x
(b) Area of small square 4 - 4 = 16
Total area= x* + 8x + 16

(€) X+ 4)(x + 4) =x2+ 8 + 16

91. Verbal model:| Area| = | Length| . |Width |

Labels: Length = x
Width = M
3
Equation: 1400 = Z[X . <y)]
200 4x2
1400 = 2[?X - ?]
400x  8x?
1400 = 3 3

4200 = 400x — 8x?
8x% — 400x + 4200 = 0
X2 —50x + 525 =0
(x—35(x—-15 =0

x—35=0 x—15=0
x = 35ft. x = 15ft.
0= _ g, 20X _ 462y

3 3 3
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93. Verbal model:| side 1| 2y | side 2| 2 | Hypotenusel2

Labels: sidel = x
side2 = 400 — x
Equation: x2 + (400 — x)2 = 3002
X2 4+ 160,000 — 2(400)x + x? = 90,000
x? 4+ 160,000 — 800x + x* = 90,000
2x2 — 800x + 70,000 = 0
x2 — 400x + 35,000 = 0
x2 — 400x = — 35,000
x2 — 400x + 40,000 = — 35,000 + 40,000
(x — 200)? = 5000
X — 200 = +./5000
X — 200 = +50/2
x = 200 + 50./2
X = 200 + 50./2 meters
X = 270.71 meters and 129.29 meters

95. Equation: 12,000 = x(100 — 3
12,000 = 100X — 75X
120,000 = 1000x — X2
X2 — 1000x + 120,000 = 0
x2 — 1000x = — 120,000
X2 — 1000x + 250,000 = —120,000 + 250,000
(x — 500)2 = 130,000
x — 500 = +./130,000
x — 500 = +100./13
x = 500 + 100./13
x ~ 860.56, 139.44
Thus, 139 or 861 units must be sold.

97. 275. Divide the coefficient of the first-degree term by 2, and square the result to éb%amsz

99. Yes.x2+1=0

101. True. Given the solutions=r; and=r, the quadratic equation can be written-as)(x — r,) = 0.



