354 Chapter 6 Quadratic Equations and Inequalities

83. h = —16t> + 312t
—16t? + 312t > 1200
—16t? + 312t — 1200 > O (Divide by —16)
t2—- 195t +75< 0
_ —(=195) + /(—19.5)2 — 4(1)(75)

t

21)
. 195+ /8025
2
t~14253

Critical numbers:t = 14.2,5.3
Test intervals:

Positive: (— oo, 5.3)

Negative: (5.3, 14.2)

Positive: (14.2, o)

Solution: (5.3, 14.2)

53<t< 142

Chapter Test for Chapter 6

1. x(x+5) —10(x+5) =0

(x+5kx—10=0
x+5=0 x—10=0
X=-5 x =10

3. (x— 2?2 =0.09

x—2==x03
x=2%03
x=2317

5 2x2—-6x+3=0

9 3 9

2 - _= el

X 3x+4 2+4

(X_§>2:—6+9

2 4

(33
2 4

_3_. /3

2 V4

(3,3

27 2

2. 82 —-21x—-9=0

Bx+3)(x—3)=0
8 +3=0 x—3=0

xz—g x=3

. (x+32+81=0

(x+3)2=-81
X+3=+x./-81
XxX=-3=x09
9y -2 =7

22— 4y —7=0
_ (=4 = S92 - 40(-7)

Y 2(2)
4+ /16 + 56
h 4
_ 4+ J72
y 4
_4+62
T4
y = 2£3Y2_ 44 and—041

2
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11.

X—5/Xx+4=0
(Vx—4)(Vx-1) =0

IX—=4=0 YXx=1=0
Ux=4 Ux=1
(W =2  (A=2
X =16 x=1
Check: Check:
16-5/16+420 1-5/1+420
16-20+420 1-5+420
0=0

5% — 12x +10=10

. b? — 4ac = (—12)2 — 4(5)(10)

= 144 — 200
= 56

2 imaginary solutions.

16 < (x — 2)?
(x—2?=16

X2 —4x+ 4> 16
X2 —4x—-12=0
x—6)(x+2 =0
Critical numbers:x = —2,6
Test intervals:
Positive: (—oo, —2]
Negative:[—2, 6]
Positive: [6, o)

Solution: (—oo, —2] U [6, co)

I S
———F
-4 -2 0 2 4 6 8

0=0

8.

10.

12.

x*+6x2—-16=0
x*+8x*-2 =0
x2+8=0

x2= -8

X==x/—-8
X = +22i

x2—2=
X2 =2
X=+2

x—(-4)x—-5=0
x+4x—-5=0
X2—x—-20=0

2(x—-3) <0

Critical numbers:x = 0, 3

Test intervals:

Positive: (— oo, 0)

Negative: (0, 3)
Positive: (3, co)

Solution: (0, 3)

o~



356 Chapter 6 Quadratic Equations and Inequalities
13. Sut2 <2 Critical numbers:u = —8, 3 14. 3 > 4 Critical numbers:x = E, 2
u—3 X—2 4
3u+2 2u-3 Testintervals: 3 Test intervals:
u-3 u-3 =0 Positive: (—oo, — 8] x—274>O .
’ Negative: (—co, 2)
3u+2-— gu 6 _, Negative:[—8, 3) 3-— 4(x2— 2) 20 o (o1
u- Positive: (3, o) X= "\ 4
u+8 <0 Soluton:[—8,3) 3-4&x+8 >0 ) 11
u—3 X—2 Negative: ik
3
A Vo 11 — 4x
-10 Js' %6 -4 -2 0 zl 4 X — 2 >0 Soluton: (2, %)
i -1 u
X—2 4

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

Labels: Length= |
Width =1 — 8
Equation: 240=1-(1 — 8)

0=12—8 — 240
0= (- 20)(I + 12)

16. Verbal model:

Labels:

Equation:

0=1-20 0=1+12
20 feet = | —12 = | reject
12feet =1—-8

Cost per perso
Current Group

Cost per perso
New Group

"= 6.25

Number Current Group= X
Number New Group= x + 10

X x+10_

1250 1250
X X + 10

X(x + 10)( ) = (6.25)x(x + 10)

1250(x + 10) — 1250x = 6.25x(x + 10)
1250x + 12500 — 1250x = 6.25x? + 62.5x
0 = 6.25x% + 62.5x — 12500
0 = x2 + 10x — 2000
0 = (x + 50)(x — 40)

rejectx = —50 X = 40 club members
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17. 35= —16t2 + 75

16t2 = 40
t2 — @ — §
16 2
_ /3
2
t= ?10 ~ 1.5811388

t =~ 1.58 seconds

19. h= —16 + 288t
— 162 + 288t > 1040
— 1612 + 288t — 1040 > 0 (Divide by —16)
2 - 18t + 65 <0
(t—5)(t—13) < 0

Cumulative Test for Chapters 4-6

L < >y >_2 = <w>—z

3x3y 30 3
-(237) -3 G
3 3 2y8
oxi8
= P
3. 2x3—2x2—x+2x_41
2X— 1) 44— 63+ 0 + X — 4
4t — 2x®
— 43¢ + 0x?
— 43 + 2¢
-2+ X
-2 + x

18. R= —2—10(n2 — 240n),80 < n < 160
R= —2—10(n2 — 240n + 14,400) + 720

1
= ——(n— 2
R 20(n 120)? + 720

n = 120 passengers will produce a maximum revenue

Critical numbers:t = 5, 13

Test intervals:

t must be positive
Positive: (0, 5)
Negative: (5, 13)
Positive: (13, oo)
Solution: (5, 13)

5 < t < 13 seconds

2. (4 x 1082 = 42 x 105 = 16 x 10° = 1.6 x 107



