36 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

h — 68.5
71. ‘? <1

|h — 685| < 2.7
—27<h—-685< 27

{ B P 658 < h< 712

hliesin theinterval [65.8, 71.2]

69. (a), (b) 2

>3
=}

Fr T T T

140
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(c) Fory = 200, x = 186.23 pounds

(d) The model is not accurate. The datais not
linear. Other factors include muscle strength,
height, physical condition, etc.

a
o

73. (@ If t = 2, u = 330 vibrations per second. 75. False. If —10 < x < 8,then10 = —x and
(b) If u = 600, t ~ 3.6 mm. Xz -8
() 1f200 < u < 400,then12 <t < 24
(d) Ift < 3, then u < 500 vibrations per second.

77. (@) The polynomial iszero at x = aand x = b.

(b) Interval Sgnof | Sgnof | Sgnof
(x—a) | (x—Db) | product

(-o0,8) | — - +

(a, b) + - -

(b, ) + + +

(c) The zeros of a polynomial are the only places
where a polynomial can change signs.

Review for Chapter P
Solutions to Odd-Numbered Exercises

1 y Quadrant IV 3. y Quadrant |1
2 ® 10
} I S e -510 s+
-2 5 4 6 8 10 ( 2 )
-24 61
[ )
al ® -3 2l
6 Pl
-8+ ——t X
-6 -4 -2 2 4 6
-10 -+ -2+

5. x> 0,y = —2 - Quadrant IV
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7. (3 P 9. (-3,8), (1,5
@ 120 hd
© y
§110 o ® °°
g o * (-3.8)
2 10 ° -\\
2 90 N
T . N
8 e e (1,5)
i t 4T
888888888
H oA A A A A 2
Year
i i i i X
-4 -2 2 4

(b) The number of patents increases from 1990 to

1996.
d=J(1-(-3)2+ (5 — 82
=J/42+32=/25=5
11. dlzx/(22—3)2+(5—2)2= \/1924-32:\/370 e e e e
-5 -4-3-2-1 0 1 2 3 4 5
d,= V(22 - 112+ (5- 132 = J112 + 8 = /185
d;= V(11 - 32+ (13- 22 = /64 + 121 = /185
d,2 + d2 = d;2 = 370
13, , Midpoint: (ﬂ, E) = (~4,-1)
2 2
o}
.(—12, 5) 6+
e 3t
—ga —\é “\ é s 6
(-4,-1) "3,
-6 \‘ 4,-7)

15. (a) Using the midpoint to estimate 1997 revenues,
(1996 + 1998 329.5 + 375.2

2 ' 2
Revenues were approximately 352.35 million in 1997

) = (1997, 352.35)

(b) The estimate isfairly accurate: Error: 352.35 — 349.4 = 2.95 million

—4+1- 6-2
R )—(3,2)
Radius 3V A0+ 42+ (-2 - 62 =1/147 1 & = /65

Circlee X =32+ (y—2?2=165

17. Center: <
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19. 21 y

23. y 25. y 27. y
16 6+
124 5T
oL
8 2l
-4+ 32-1 | 12 3 45 3
8-+ o -4
29. y 31. 10 33. 8
4+ L L
- -2 |1 1 m L1 ifqo : /
2t L 2o e N oo g2
1+ L
A i :
- -20 -8
Intercepts: Intercepts: (0, 0), (+2./3, 0)
=T (6,0,(2,0,(0,—12
35. 8 37. \—19
e J {1 kl I e} E
L _9\11111111:1111111119
- ")
Intercepts: (0, 0), (—3, 0 Intercept: (0, 5
2-2 0 5/2-1 3/2 3
9. m=-"—"-=2=0 4l m=e—L1_3/2_>3
8—-(-3 11 5-3/2 7/2 7
y y
8+ 6
6l
4+t 55
. - iy
2,
4 72_2” 2 4 6 8 /’ —t—t—x
4+ -2+
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43. (—45,6), (21,3)

47.

51.

55.

o 3-6 _-3_30_ 5
21— (-45 66 66 11

y
(-45,6) 8+

(21,3)

6 4 -2 2 4 6
_2 -+

The line through (1, —4) and (5, 10) is:

y+4:£(x—1)
2y +8=7x—-1)
2y +8=7x—-7
x—2y=15

For (t, 3) to be on thisline also, it must satisfy
the equation 7x — 2y = 15.

7(t) — 2(3) = 15
t=21
Thus, t = 3.

@ y+5=3x-0
2y + 10 = 3x
2y —3x=-10
(b) Three additional points:
0+2-5+3)=(2 -2
2+2,-2+3 =41
4+21+3) =64

(other answers possible)

@ y—6=0x+2)
y—6=0
y==6
(b) Three additional points:
(0,6), (1,6), (2,6

(other answers possible)

45, (=2,5),(0,1), (1, 1) are collinear.

t-5  1-5
0-(-2) 1-(-2
t-5_ -4
2 3
3(t—5 =-8
3t —15= -8

Ft=7
N
3

49. (a) y+1=%(x—2)

dvy+4=x-2
y —x= -6

(b) Three additional points:

(2+4-1+1) =60
6+ 4,0+ 1) = (10, 1)
(10 + 4,1 + 1) = (14, 2)

(other answers possible)

y+5=-1x~3
y+5=—-x+%

Sy +25=—-5x+1

5x + 5y = —24

Three additional points:
G+1-5-1-(-9
B+1-6-1)-(-7)
Ber-7-1)-(4-9

(other answers possible)

m is undefined means that the line is vertical.
x =10
Three additional points: (10, 0), (10, 1), (10, 2

(other answers possible)
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~1+1

5. @ y+1= 12 x—2)=0x—2)=00 y=—1 (dope=0) (b) y
o1
o
-2 711. 1 2 *
2l
1 5 5 5 5 1
61.(a)y—1—14 2(x—2)—E(x—2)—Ex—EDy—ﬁx+6 (b) y
Al
a3l
2]
1—/
R e
-5 -4 14+ 12345
|
]
2]
-5+
2-0 2 2 2 2 2
63.(a)y—0—6_7(_1)(x+1)—?(x+1)—?x+?ﬂy—?x+? (b) y
s}
4+
2l
21
li/ .
%, 12345
|
Sl
a1
=]
65. 5x — 4y =8 [0 y=3x—2andm= 67. x = 4isavertica line; the slope is not defined.
(a) Parallel Sope: m =2 (a) Pardlel line:x = —6
y— (-2 =2(x— 3 (b) Perpendicular siope: m = 0
4y + 8 =5x — 15 Perpendicular line;
0=5x— 4y — 23 y—-2=0x+6=00y=2
(b) Perpendicular sope: m= —3 ,
y=(=2)= —5x=3)
Sy + 10 = —4x + 12 A R
4X+5 —-2=0 I
,4\1*11111/113

NG T T 171

!
o
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69. 14+i=10
x—1
2
x—1- 4
2=—4(x—-1)
2=—-4x+4
4x = 2
(1
2
73. — x+y=3

77.

81.

85.

Letx = 0. y=3. y-intercept: (0, 3)
Lety = 0: x = —3. x-intercept: (—3,0)

\

-11

y-intercept: (0, —7)
No x-intercepts

]

Solution: x = —1.301

3X+5=-7
—X—2y=3
From second equation, x = —2y — 3. Then
3(-2y-3)+5y=7
-y—-9=-7

y=-2andx=-2(-2)—-3=1

Intersection point (1, —2)

71.

IX(Bx+1) —4Bx—1) =3B3x—1)Bx+ 1)

x 4
3xX—1 3x+1

=3

272+ X — 12x + 4 =3(9x¢ — 1)
212 — 33X +4=27%—-3
—3X =7

7
3

75.y=x2—-—9%+8=(x—-8)(x—1)
Letx=0: y= 8. y-intercept: (0, 8)

79.

83.

87.

Leey=0: x=1,8.

1

-6

Solution: x = 2.2

Solutions; x = 1.307, x = 0.338

x2+2y=14
X+4y=1

From equation 2, y = (1 — 3x). Then

X2

X

+23) 1 -39 =14
X2+ 35— 3x =14
22 —-3x—27=0
2x—9)(x+3) =0
=20 y=3(1-3Q)=-%

x=-30 y=4(1-3-3)=3

2
9 25)

Intersection points: (—3, g) (5, -3

x-intercepts: (1, 0), (8, 0)
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89. 6x = 3x? 91. (x + 4)*>=18 93. X2 —12x+30=0
0 = 3x2 — 6X X+ 4==x/18 X2 — 12X = —30
0=23x~-2 X=—4%3/2 2 — 12x + 36 = —30 + 36
XxX=0 OO x=0 (x—62=6
x—2=0 O x=2 - 6= /6
xX=6+ 6
95. 2X*+ 9% —-5=0 97. X2 —4x—-10=0 99. 3 — 26x2 + 16x =0
(2x—1)(x+5 =0 X:4i\/m x(3x2 — 26x + 16) = 0
x=13 -5 2 X(3x — 2)(x — 8) = 0
_4x /56 x=0728
2
=2+ /14
101. 5 —123=0 103. JUx+4=3
x3Bx — 12) =0

(Vx + 4)° = (32

x¥*=0 o 5x—12=0 Nt d=9

x=0 or x=1g

N

X:

105. V/2x+ 3+ J/x—2=2
(Vx+3) = (2- Jx-2)
X+3=4—-4/x—-2+x-2
X+1=—-4/x-2
x + 1?2 = (—aJx - 2)°
X2+ 2x+ 1=16(x — 2)
x> —14x+33=0
x—3)(x—11) =0

X = 3, extraneous or X = 11, extraneous
No solution. (You can verify that thegraph of y = /2x + 3 + /x — 2 — 2 lies above the x-axis.)

107. (x — 1?3 — 25 =10

(x—1%3=25

(x — 12 =25
x—1==+25
x=1=+125

Xx=126 or x= —124
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1 4
109. 3(1—-—]=0 11 —=1
< 5t) (x — 4)?
1 — (v — A2
1—§=O 4= (x—4)
+2=x—4
o1
5t 4+2=xX
5t = X=6 o X=2
1
t=—
5
13. |x -5 =10 n5. %2 - 3| = 2x
x—5=-10 oo x—5=10 x> —3=2x OR X2 —3=-
Xx= -5 x=15 ¥ —-2x—3=0 X¥+2x—3=0
x—-3x+1=0 x+3)(x—1) =0
x=3 o x=-1 XxX=-3 or x=1
The only solutions to the original equation are x =
orx=1 (x = —3andx = —1 are extraneous.)
117. 8x — 3 < 6x + 15 119. -2 < —x+7<10 121. |x — 2| <1
2x < 18 -9< —x<3 —1<x-2<1
X<9 9>x= -3 1<x<3
“““““ > x —3=sx<9 which can be written as (1, 3
-1 012345678910
" E } L ; Y ' x
6 -3 0 3 6 9 0 I 2 é 4
3‘ 3
123. X— =2 = t F X
2 2 B2-10123 45
x—2<-2 o x-333
2 2 22
x<0 or x=3
125 43 - 2x| < 16 127. X2 —2x>3
|3 - 2x| < 4 x2—2x— 320
—4<3—-2x<4 x—3)(x+1=0
C7< o<1 Testintervals: (—oo, —1), (-1, 3), (3, o)
. x=23 or x<—1
2= X2 72 (—o0, ~1]U[3, o0)
—2<x<1 )

]t}
-3-2-1 0 1 2 3 4 5
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X—5
129. x2—16x =0 131 3= X< 0
— +4) = .

Xx = 4)x+4) =0 Critica numbers: x = 5,x = 3
Critical numbers: 0O, 4, —4. Testing the four inter- : e

vals, weobtain —4 < x < Oorx = 4 Test mtervaIsS( 2,3, (3,5), (5, =0)

L 1 « Test: st <0?
3 3-

— —f—
-4 =2 2 4 6

Solution set: (—oo, 3) U (5, o)

w -
-

3x+8 3

133. 4<0 ) +—+—+—f—x
X—3 0'5 10 15 2"0 25
33X+ 8—-4x—-23) <0
x—3
20 — x
—3 0
x—20
—3 2 0
Critical numbers. x = 3, 20. Testing the three intervals, we obtain x = 20 or x < 3.
135. (20.8 — 5)* < Area < (20.8 + 5%)° 137. True. For example, X2 + y2 = 1

430.044 < Area < 435.244 square inches

139. They are the same. A point (a, 0) is an x-intercept if it is a solution point of the equation. In other words, aisa
zero of the equation.



