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Section 10.3

Solutions to Even-Numbered Exercises

2.

10.

Hyperbolas

Center: (0, 0)
a=5b=3
Vertical transverse axis

Matches graph (c)

Center: (0, 0)
a=3b=5c=J/F+5=.34
Vertices: ( = 3, 0)

Foci: (+/34,0)

RN - N
Asymptotes. y = iaX = iBX

X2 Y2
% 4
a=6b=2
c=J36+4=2/10
Center: (0, 0)

Vertices: (x6, 0)

Foci: (+2./10,0)

Asymptotes. y = +_

[OSR

4. Center: (—1,2)
a=4b=3
Horizontal transverse axis
Matches graph (d)

y2 X2

85— 11
a=3b=1,
c=JF+12= /10
Center: (0, 0)

Vertices: (0, +3)
Foci: (0, +./10)
Asymptotes: y = +3x

(x+3?2 (y—2?2_
12. 144 25

Center: (—3,2)
a=12,b=5c¢c=13
Vertices: (—15, 2), (9, 2)
Foci: (— 16, 2), (10, 2)

1

Asymptotes; y = 2 + %(x + 3)
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(Y- 17 (x+32_
1 1

4 16

1

14.

Center: (—3,1) N/

1 1.1 |
4 4 16 SN
/ -3 \1
Vertices: (—3, 1), (—3, g) 1

Foci: (—3, 1=+ —)

Asymptotes;y = 1 + %(x +3)=1+2(x+3)
4

16. X2 — 9y? + 36y — 72 =0 y

X2 —9(y>—4dy+4)=72—- 36 124
X2 —9(y — 2)? =36 T
¥ (y—272
6 4 |

a=6b=2c=.36+4=2/10 ot

Center: (0, 2) 127

Vertices. (x6, 2)

Foci: (£2./10, 2)

1
Asymptotes: y = 2 + §X

1

18. 16y2 — X2+ 2x + 64y + 63 =0 y
16y +4y+4)—(—2x+1)=-63+64—-1 ;
16(y + 22— (x—1) =0 R
Degenerate hyperbolais two intersecting lines. —
_3,,
al
20. 6y? — 3x? =18 6
y2  x2 \/
Y Xy
3 6 ) —— M 9

a=./3b=.6c=3 /\
Center: (0, 0) L )

Vertices: (0, +/3)
Foci: (0, +3)

pS
Il
I+

o
S

Asymptotes. y = +

=
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22.

24.

Ix2 —y?+ 54x + 10y + 55 =0

92 + 6x + 9) — (y2 — 10y + 25) = —55 + 81 — 25

x+3?2 (y—52*_
1/9 1
1 V10
a—3,b—1,c— 3

Center: (—3,5)

35

Foci: (—3 + @ 5)

1
Vertices: (—3 + — 5)

3
Asymptotes: y =5 + 3(x + 3)

a=2c=5
2=c2—-a2=21 0 b= /21
X2 y2_
4 21_1

28. Foci: (¥10,0) O c=10

3 b 3m
A totes. y=x—Xx [ —=—
YMPIOes Yy ==X 2 37 am
c2=a%+ b0 100 = (3m)2 + (4m)?
100 = 25n7
2=m

a=4(2) =8

b=232) =6

X2 y2

@ B "

X2 y2

— -2 =1

64 36

32. Vertices: (—2,1),(2,)0 a=2

Center: (0, 1)
Foci: (—3,1),(3,1) 0 c¢c=3
PP=cc-a=9-4=5
x—h? (y—-Kk?

2 b 1

2 _ 12
€ -1,

4 5

26. Vertices: (0,+3) O a=
Asymptotes: y = +3x [
Center: (0,0) = (h, k)

(y—k? x—-h?_
a2

1

_X2=1

© %

3
a_

(op

3,b

30. Vertices: (2,3),(2,—3)00 a=3

Center: (2,0)
Foci: (2,5),(2, —5) [

c=5

=c2—-—a2=25—-9=16

(y—k? (x—h?_
a2
Y x=27

9 16

1

1

1
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34. a= 2, Center: (0,1) 36. Center: (1,0),a=2
¥ _ -2, k=12
4 b2 4 b2
Solution point: (5, 4): Solution point: (0, </5)
25 9 5 1
2 et 4 @t
9 21 1 1
b2 4 4D P2
2 _ 2
= 36 _12 y2 k=12
21 7 4 2
X (y— 17
. =1

38. Center: (3,—3),a=3 40. Vertices: (3,0),(3,4 O a=2

Asymptotes: y = X — 6,y = —X Awmptot&s:y=§x,y=4—§x
_a_s3 _ a 2
1—b—bD b=3 B:gg b=23
(y+3)2_(x—3)2:1 Center: (3,2) = (h, k)
9 9 (y—k?* (x—h?_
2 @ 1
(y—2)2_(x—3)2_1
4 9
42. Foci: (£150,0) O c = 150 44, 2+ y—6x+4y+9=0
Center: (0,0) = (h, k) A=1C=1

d d B .
2 L — 0001 0 2a=186a=93 A=C DO Circle

186,000 186,000

b2 = 2 — a2 = 1502 — 932 = 13,851
2 2

R A

032 13851

2

13,851
X = 110.3 miles

X2 = 932(1 + ) ~ 12,161

150 +




