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59. (a) X2 = 4py passes through point (16, —2) 61. () Escape velocity: 17,500/2
256 = 4p(_§) O p= —160 (b) X2 = 4p(y — 4100) and p = —4100.
X2 = 4(—160)y x2 = —16,400(y — 4100)

X2 = —640y or y = X2

(b) —01=gp@ O x=8feet

-16_,
S +s
V

—16 1
=__X+75=—-—x*+75
322 64

63. (@) y=

1
() y=0=—+75 0 x= (75640 X~ 69.28 feet

65. Fase. Itisnot possible for a 67. +4,+2,+1 69. +16, +8, +4, +2, +1, +
parabolato intersect its directrix.
If the graph crossed the directrix
there would exist points nearer
the directrix than the focus.

NI

Section 10.2  Ellipses

m  Andédlipseisthe set of all points (X, y) the sum of whose distances from two distinct fixed points (foci) is con-
stant.

m  The standard equation of an ellipse with center (h, k) and major and minor axes of lengths 2a and 2b is:
x=h?> —-K?

@ %t g
x=h? —-K?

O

m 2 = a2 — b?2where cisthe distance from the center to afocus.

= 1if the mgjor axisis horizontal.

= 1if the major axisis vertical.

m  Theeccentricity of an dlipseise = 591

Solutionsto Odd-Numbered Exercises

X2 2 X2 2 X — 2 2

1.Z+y§=1 3.Z+;—5=1 5.(16)+(y+1)2=1
Center: (0, 0) Center: (0, 0) Center: (2, —1)
a=3b=2 a=5b=2 a=4b=1
Vertical mgjor axis Vertical mgjor axis Horizontal major axis

Matches graph (b). Matches graph (d). Matches graph (a).
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Y X2 Y2 (x+3?2 (y—5?
LA A =+ L=1 . =
[T %5ty B 7 —1
Center: (0, 0) Center: (0, 0) Center: (—3,5)
a=5b=4c=3 a=3b=./5c=2 a=5b=4c=3
Foci: («3,0) Foci: (0, £2) Foci: (—3,5 + 3) = (—3,8),
o= 2 Vertices: (—3,5 + 5) = (—3, 10),
5 e=3 (=3,0
y
N
Nl
+ 2
13, (X95)+(y—1)2—1 ,
2
Center: (—5, 1) ;
_3 9 . _/5 1
a—2,b 1,c= 4—1— > )
-7-6-5-4-3-2-1 | 1
2 (s
FOCI( 5+ 2,1, 5 2,1 sl
al
—_— 3\ (_7
Vemca( 5+ > 1) = ( > 1)
3 13
(‘5_ 2’1> _<_ 2’1)
V5/2 _
=32 V5/3
15. O+ 4y? + 36X — 24y + 36 =0

92 +4x+ 4 + Ay>—6y+9) = —-36+ 36+ 36
2 _ 2
(x+2°, -3 _,
4 9
a=3b=2c=.5

Center: (—2,3)

Foci: (-2,3 = /5)

Vertices: (—2, 6), (—2,0)
_ 5

3
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17. X2 + 5y2 — 8x — 30y — 39 = 0 ,
(X2 —8x+16) + 5(y2— 6y + 9) =39+ 16 + 45 ol
(x — 4)2 + 5(y — 3)2 = 100 =
X~ 42 (y— 32 e e
( 100) v 20 Fo1 6:@7*
Center: (4, 3) ol
a=10,b=2/5.c= /80 = 4.5 o

Foci: (4 + 45, 3), (4 — 4./5,3)
Vertices: (4 + 10, 3) = (14, 3)
(4 —10,3) = (—6,3)

o AV5 _ 25
10 5
19. 6x2 + 2y2 + 18x — 10y + 2 = 0
9 25 27 25
2 ~ 2 _ il I b 22
6<x +3x+4>+2<y 5y+4> 2+2+2
3\2 5\2
6<x+2> +2<y—2) =24
3\2 2 } X
(x +3) +(y—§) 1 -
4 12
(.35
Center.( 2,2>
a=2/3,b=2c=2/2
(.35
F00|.< 2,212\@)
[ 35
Vemces( 2,212\@)
oo Y2 _ /6
J3 3
21. 16x2 + 25y2 — 32x + 50y + 16 = 0 y
162 —2x+ 1) + 252+ 2y +1) = —-16+ 16 + 25 24
(x—1)2 11
o tyt+1)2=1
25/16 v ) —— X
5 3 s <1io ’
= p=1c=-—
a 4,b ,C 4 o)
Center: (1, —1) ST

e (13-4
SIES

e="2
5
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23.

25,

27.

31

5x2 + 3y2 = 15

X2 y2

vl

3 5
Center: (0, 0)
a=5b=/3c=.2
Foci: (0, +./2)

Vertices: (0, +/5)

12x2 + 20y2 — 12x + 40y — 37 = 0

1
12(x2—x+4>+20(y2+2y+ 1)=37+3+20

[x - @/2F (+12_

5
a=.J5b=./3c=.2

1
ter: (-, —1
Center (2, )
. (1
Foci: (5 + /2, —1)
Vertices: (
V10

5

+ \/5,—1>

N

Center: (0,0),a=4,b=2
X2 y2

Z+T6:1

Foci: (+5,0) 0 c=5
Center: (0, 0)
Horizontal mgjor axis

Major axisof length12 0 2a = 12

6°—b*=50 =11
_ 2 _ 2
(x—h? (v~ K2 _
a? b?
2 2
36 11

1

3

a==6

1

To graph, solvefor y.

, 15— 5¢
3 -6
/1552
yl 3
. J15-5¢
Y2 3

To graph, solve for y.

(y + 1)2=3[1

_(x —50.5)2]

y, = -1+ \/3[1

_ (x—05)7

5

]

T

/

29. Vertices. (6, 0), Foci: (2,
a=6c=2b=./36-4=./32=4/2

_ (x—05)7

5

0)

Horizontal major axis, center: (0, 0)

XY
36+32_1

}
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33. Vertices: (0,+5) 0 a=5
Center: (0, 0)
Vertical mgjor axis
(x=h? (= K?_

b? a2 1
X2 y2
— 4+ — =
ERPT
35. Center: (2, 3)
a=3 b=1
Vertical major axis
x—h? (y—K?_
a2 1
— 2 _ 2
(x=27, (-3 _,
1 9

41. Foci: (0,0),(0,8 O c=4
Major axis of length 16 [ a = 8
P?=a?—-c2=64— 16 =48
Center: (0,4) = (h, k)

(=2, (v =R _

b? a? !
2 _ 2
¥ =4
48 64
45. Center: (0, 4)

Vertices: (—4,4),(4,4) 0 a=4
a=2c0 4=2c0 c=2
2=£-pP0 =12
Horizontal major axis
(x=h? (= K2 _

a2 b? !
2 _ 2
¥ =4 _
16 12
49. Vertices: (¥3,00) O a=3

Half of minor axislength: 2 [
c=a-b>=9-4=5 0

Point: (4, 2)
42 22
— 4+ — =
> 25 !
16
b2
400 = 21b?
400
== _p2?
21
2 2
AN
400/21 25
2 2
400 25

37. Center: (—2,3),a=4,b=3
2 _ 2
(x+27, (y-3)

=1-—=—

25

39. Center: (2,4),a=2,Db

-1 (x= 27 (y—42_
16 9 7 + 1 - 1
43. Vertices: (3,1),(3,9) 0 a=4
Center: (3,5)
Minor axisof length6 0 b= 3
Vertical mgjor axis
x=h? —-K?
b? * 2 !
_ 2 _ 2
(x=37 -5 _,
9 16
47. Vertices: (25,00 0 a=>5
3 _3__
Eccentricity: 5 O c= 5a =3

b=2
c=.5

=a2—-c2=25—-9=16

Center: (0,0) = (h, k)
_ 2 _ 2

(=2, K2
a2 b?

2

n ¥y

16

1

X2

=1
25

51. Areaof elipse = 2 (areaof circle)

Place the tacks /5 feet from the center: (x /5, 0)
Length of string: 2a = 2(3) = 6 feet

mab = 2712
7a(10) = 27(10)?
7a(10) = 200

a=20

Length of major axis: 2a = 2(20) = 40 units
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53.Center: (0,00 O h=0k=0
2a=0.34 + 4.08 = 442
a=221
c=221—-034=187
b2 = a2 — ¢? = 4.8841 — 3.4969 = 1.3872

X2 y2
@t
X2 y2 _
ags P13~ 1
X2 y2
55. For - + 5 = 1, wehavec® = & — b%
a?  b?
When x = c:
Y < aé — b2> b* 212
= 4L = 2 —h21 — 2 2 — ]
a2b21[lyb1 2 Dyazlija
Xy
57. 9+16_1

a=4b=3c= 7
Points on the ellipse: (£3, 0), (0, +4)

2022379
Length of latus recta: 2~ 4 2

Additional points; (i% - ﬁ) <i% ﬁ)

59. 5 + 3y2 = 15
X3 y2
2 4+ L =
3 5 L
a=J5b=.3c=2

Points on the ellipse: (+ /3,

Length of latus recta: % == ==

Additional points; <¢3\5£ —ﬁ), (i

61. True. If e = 1 then the ellipseis elongated, 63. False. c < aaways
not circular.



