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16. 922 - 54z + 2 + 2y +46 =0 &

9z -6z +9)+y? +2+1=—-46+81+1 «

(z-3)°  (@+1)? _
x 36 =1

a=1+36=6,b=+4=2,c=36—4 =32 = 4/2. The ellipse is
centered at (3, —1) with vertices (3, 5) and (3, —7). The foci are

(3, -1+4v2).

Wz —-3)P+(y+1)2=36 & =

2

2
17. The center is (0,0), a = 3, and b = 2, so an equation is £4~ + ¥ 1 =@ =B = /5, so the foci are (0, £v5).

9

18. The ellipse is centered at (2, 1), with a = 3 and b = 2. An equation is

9 4
the foci are (24 /5, 1).
v a?
9. —=—=1 = a=5b=38,c=va?+b2=y25+0=/34 = Y
25 9 0.34) y=$x
| | NP7
center (0, 0), vertices (0, +5), foci (0,++/34), asymptotes y = £z =69
51 |
Note: 1t is helpful to draw a 2a-by-2b rectangle whose center is the center of
the hyperbola. The asymptotes are the extended diagonals of the rectangle. x
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2l = = b= = 2 2 — 4 =1 =4
% 6 = a=26, 8,c=+a%2+b2=+36+6 0 = (58)},,73)‘
center (0, 0), vertices (£6, 0), foci (10, 0), asymptotes y = + 2z = +iz
0.0 Yo 0% s g 1.9
oy >
y=-gr
2 2
2_ 2= L ¥ _ b= y y=x
2.2 —-y" =100 & 100~ 100 1 a=b=10, w010
c¢=+/100+100 = 10v/2 = center (0, 0), vertices (%10, 0), ’
(-10y2,0) (i0y2,0)

10, 0,

|~ (10,0)

foci (+£10+/2,0), asymptotes y = +12z = +z
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1010 [0 CHAPTER10 PARAMETRIC EQUATIONS AND POLAR COORDINATES

39. The ellipse with foci (2, 0) and vertices (5, 0) has center (0, 0) and a horizontal major axis, witha = 5 and ¢ = 2,

2y
sob2=a2—-c2:25—4:21.Anequationis%+§I=1.

40. The ellipse with foci (0, +v/2) and vertices (0, £2) has center (0, 0) and a vertical major axis, with a = 2 and ¢ = v/2,

2 g
sob2=a2—c2=4—2=2.Anequationis—2—+—Z=1‘

41. Since the vertices are (0, 0) and (0, 8), the ellipse has center (0, 4) with a vertical axis and a = 4. The foci at (0, 2) and (0, 6)

m2 2
are 2 units from the center, so ¢ = 2 and b = v/a2 — ¢? = /42 — 22 = /12, Anequation is (= b20) + (y a,24) =1 =

2 | (y—4)°
Bt b

42. Since the foci are (0, —1) and (8, —1), the ellipse has center (4, —1) with a horizontal axis and ¢ = 4.

The vertex (9, —1) is 5 units from the center, so a = 5 and b = Va2 — ¢? = /52 — 42 = /3. An equation is
A2 2 LY 2
@-4° @+ _, (=47 @+1)°

a? B 25 9
2 N2
43. An equation of an ellipse with center (—1,4) and vertex (—1,0) is (2 :21) + (y 424) = 1. The focus (-1, 6) is 2 units
2 A2
from the center, so ¢ = 2. Thus, b2 + 22 =42 = »* = 12, and the equation is (= _{‘21) + (v I 64) =1.
m2 y2
4. Foci F1(—4,0) and F3(4,0) = ¢ =4 and an equation is o + i 1. The ellipse passes through P(—4,1.8), so
%2 =|PF|+|PF| = 20a=18+ 8+ (182 => 2=18+82 = a=5.
CII2 y2
b* = a® ~ ¢ = 25 — 16 = 9 and the equation is w+tg ="t
@2 4P
45. An equation of a hyperbola with vertices (+3, 0) is 7R 1. Foci (£5,0) = c=5and32+p2 =52 =
2 P
b* = 25 — 9 = 186, so the equation is T
v 2?
46. An equation of a hyperbola with vertices (0, £2)is %= — == = 1. Foci (0,£5) = c=5and2?2+p° =5 =
22 p?
y2 (132
b% = 25 — 4 = 21, s0 the equation is T 3=k

47. The center of a hyperbola with vertices (—3, —4) and (—3, 6) is (=3, 1), so a = 5 and an equation is
-17 (z+3)?
52 0 »®

(=1 _(@+3P _,
25 39

=1.Foci (—3,—7)and (—-3,9) = c=8,505>+b* =8> = b*=64—25=239andthe

equation is

_ a2 02
The center of a hyperbola with vertices (—1, 2) and (7,2) is (3, 2), s0 a = 4 and an equation is (@ 423) _ W b22) =1.

Foci (—2,2) and (8,2) = c=5,5042+b" =52 = % =25 16 = 9 and the equation is

(=37 -2 _,
16 9 ’
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