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23, 6x2 4+ 9y? =54 = ¥ 5 =1 24, 169x% + 2552 = 4225 = X+ ¥ =1
> e=Va-p=V9-6=3 = c=va -1 = V169 - 25 = 12
1 y
13
x2 )’2
Y6 Tre ! 2 2 of 1
PSR A
25 * 5

IN[e®
+
[N
Il

—_—

26. Foci: (0, +4), Vertices: (0, £5) = a=5,c=4 = b>*=25-16=9 = %24-%:

2

27. X —y =1 = c=Va@+2=/T+1=+2; 28 9x2—16y? =144 = = ¥ — |
asymptotes are y = + x = c=+va2+b2=.16+9=35;
asymptotes are y = =+ 3 x

N

2
x _ Y y
16 9

.,

30. P —xP=4 = L -2 =1 = c=/al+b?
=+/4+4 =24/2; asymptotes arey = + X
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3,822y =16 = £ - Y =] = c=

2 8

Va2 +b?

=4/2+4+ 8 = +/10; asymptotes are y = =+ 2x

3.8y 22 =16 = ¥ ¥ =1 = c=1/a? +b?

=14/2+8=1/10; asymptotes are y = + 5

2 2
Y X
L o _ X
VIO Fy 5%
~ /’
X —
~. V2 -7
~o P
< x
- ~

10 F,

35. Foci: (O,iﬁ),Asymptotes: y=+£x = c:\/zandﬁzl = a=b = c?=a’+b>=2a% = 2=2a°

:>a:1:>b:l$y2—x2:1

36. Foci: (+2,0), Asymptotes: y = =+ ﬁ X = c=2and 2=

S 4=% 5 2-35a=/3=>b=1=

2
__y2:

Section 11.6 Conic Sections

32.2-32=3 = L _x2=1 = c=a +1?
= +4/3+ 1 = 2; asymptotes are y = i\/gx

683

34, 64x2 —36y2=2304 = ¥ — ¥ =1 = c= /a2 1 b?
= /36 + 64 = 10; asymptotes are y = + 3

37. Vertices: (+3,0), Asymptotes: y = +3x = a=3and 2 =3

38. Vertices: (0, +2), Asymptotes: y = +1x = a=2and 5= 1

39. (a) y?=8x = 4p=8 = p=2 = directrix is x = -2,

focus is (2, 0), and vertex is (0, 0); therefore the new

directrix is X = —1, the new focus is (3, —2), and the

new vertex is (1, —2)
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40. (a)

41. (a)

42. (a)

43. (a)

Chapter 11 Parametric Equations and Polar Coordinates

x2=—-dy = dp=4 = p=1 = directrixisy = 1, (b) '
focus is (0, —1), and vertex is (0, 0); therefore the new i
directrix is y = 4, the new focus is (—1,2), and the V(-1.3) .| y=4

new vertex is (—1, 3)

% + yg—o =1 = centeris (0, 0), vertices are (—4,0) ()

and (4,0); c = /a2 — b2 = /7 = foci are (ﬁ,O)

o 2N+ NZ -t
F(-12)1

R A= R
&1
-2
-3

@-92 0-32_,

and (—\/7, 0) ; therefore the new center is (4, 3), the 6 " 9

new vertices are (0, 3) and (8, 3), and the new foci are

(4ﬂ_L \ﬁs)

%2 + ¥ =1 = centeris (0,0), vertices are (0, 5) (b)

5 =

y 2
and (0, —5); c = /a2 — b2 = /16 =4 = foci are A
(0,4) and (0, —4) ; therefore the new center is (—3, —2),
the new vertices are (—3, 3) and (—3, —7), and the new

foci are (—3,2) and (-3, —6)

&)

X
16

and (4, 0), and the asymptotes are 2 = + % or
y = :l:%;C: Va2 +b2=+/25=5 = fociare
(—=5,0) and (5, 0) ; therefore the new center is (2, 0), the

new vertices are (—2,0) and (6, 0), the new foci
are (—3,0) and (7, 0), and the new asymptotes are

_ 3x—2)
y= =+~

D - %9 =1 = centeris (0, 0), vertices are (—4, 0) ()

Fi(4-7,3)
C4,3)
[ )

0,3)¢

[ ] /.
v@ +7,3)

(®,3)

4

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.




44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Section 11.6 Conic Sections 685

(a) y; — % =1 = center is (0, 0), vertices are (0, —2) (b)

and (0, 2), and the asymptotes are 5 = + % or

y = :l:\%;c:\/aQer?:\/g:B = foci are

(0, 3) and (0, —3) ; therefore the new center is (0, —2), -4
the new vertices are (0, —4) and (0, 0), the new foci

are (0, 1) and (0, —5), and the new asymptotes are
y+2= =+ %

y?=4x = 4p=4 = p=1 = focusis (1,0), directrix is x = —1, and vertex is (0, 0); therefore the new
vertex is (—2, —3), the new focus is (—1, —3), and the new directrix is x = —3; the new equation is
(y+3)?2=4x+2)

y?=—-12x = 4p =12 = p =3 = focusis (—3,0), directrix is x = 3, and vertex is (0, 0); therefore the new
vertex is (4, 3), the new focus is (1, 3), and the new directrix is x = 7; the new equation is (y — 3)> = —12(x — 4)

x?=8y = 4p=8 = p=2 = focusis (0,2), directrix is y = —2, and vertex is (0, 0); therefore the new
vertex is (1, —7), the new focus is (1, —5), and the new directrix is y = —9; the new equation is
x—1)? =8y +7)

x!2=6y = 4p=6 = p= % = focus is (0, %) , directrix isy = — % , and vertex is (0, 0); therefore the new

vertex is (—3, —2), the new focus is (—3, — 1) , and the new directrix is y = — 7 ; the new equation is
(x+3)2=6(y +2)

Elg®

+ y; =1 = centeris (0,0), vertices are (0,3) and (0, —3); ¢ = Va2 — b2 = /9 — 6 = \/3 = foci are (0, \/§>
and (0, — \/5) ; therefore the new center is (—2, —1), the new vertices are (—2, 2) and (—2, —4), and the new foci

. . 2 2
are (—2, -1+ \/5) ; the new equation is % + % =1

"; +y2 =1 = centeris (0,0), vertices are (\/5,0) and (—\/E,O) sc=+va2—b2=12-1=1 = fociare
(—1,0) and (1, 0); therefore the new center is (3, 4), the new vertices are (3 + \/5, 4) , and the new foci are (2, 4)

and (4, 4); the new equation is @ +@y—4%=1

"7) + y{ =1 = center is (0, 0), vertices are (\/g, 0) and (—\/570) iCc= \/a2 — b2 = \/3 —2=1 = foci are
(—1,0) and (1, 0); therefore the new center is (2, 3), the new vertices are (2 + \/5, 3) , and the new foci are (1, 3)

. . —7)2 _1)2
and (3, 3); the new equation is % + % =1

% + % =1 = centeris (0, 0), vertices are (0, 5) and (0, —5); ¢ = \/a2 —b?2 = \/25 — 16 =3 = foci are
(0, 3) and (0, —3); therefore the new center is (—4, —5), the new vertices are (—4, 0) and (—4, —10), and the new

foci are (—4, —2) and (—4, —8); the new equation is % + % =1

&)

X

i yj—o =1 = centeris (0, 0), vertices are (2,0) and (—2,0); ¢ = /a2 + b2 = V4+45=3 = fociare (3,0) and

(—3,0); the asymptotes are =+ % = % = y= = ‘/ng ; therefore the new center is (2, 2), the new vertices are
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686  Chapter 11 Parametric Equations and Polar Coordinates

(4,2) and (0, 2), and the new foci are (5,2) and (—1, 2); the new asymptotes arey — 2 = =+ @ ; the new

L 92 a2
equation is % _ % -1

54, ’1‘—2 — y; =1 = centeris (0, 0), vertices are (4,0) and (—4,0); ¢ = \/a2 4+ b2 = \/16 +9 =135 = fociare (-5, 0)

and (5, 0); the asymptotes are + § = % = y== 34—" ; therefore the new center is (—5, —1), the new vertices are

(—1,—1) and (=9, —1), and the new foci are (—10, —1) and (0, —1); the new asymptotes arey + 1 = =+ W ;

sl XS A1)
the new equation is =7~ — “5— =1

55. y2 —x2 =1 = centeris (0, 0), vertices are (0, 1) and (0, —1); c = \/a2 +b2= \/1 +1= \/5 = foci are
(0, + \/5) ; the asymptotes are y = =+ x; therefore the new center is (—1, —1), the new vertices are (—1, 0) and
(—1,—2), and the new foci are (—1, -1+ \/5) ; the new asymptotes are y + 1 = =+ (x + 1); the new equation is
Y+D?—&x+1*=1

2

56. L —x* =1 = center is (0,0), vertices are (0, \/3) and (0, —\@) ce=+/a2+b2=+/3+1=2 = fociare (0, 2)

and (0, —2); the asymptotes are £+ X = % = y== \/gx; therefore the new center is (1, 3), the new vertices are

(1, 3+ \/g) , and the new foci are (1, 5) and (1, 1); the new asymptotes arey —3 = + \/g(x — 1); the new equation is

(Y—33)2 _ (X _ ])2 =1
57. X2 4+4x+y? =12 = x> +4x+4+y>=12+4 = (x+2)? +y? = 16; this is a circle: center at C(—2,0), a = 4

58. 2x2 4+ 2y? —28x + 12y + 114 =0 = x2 —14x+494+y> +6y+9=-574+49+9 = x=7>+(y+3)? =1;
this is a circle: center at C(7,—3),a=1

59. X2 4+2x+4y—3=0 = x> +2x+1=—4y+3+1 = (x+ 1)> = —4(y — 1); this is a parabola: V(—1, 1), F(—1,0)
60. y? —4y —8x—12=0 = y> —4y+4=8x+12+4 = (y —2)? = 8(x + 2); this is a parabola: V(—2,2), F(0, 2)

6l. xX2+5y? +4x=1 = X2 +4x+4+5y* =5 = x+2?2?+5°=5 = @ +y? = 1; this is an ellipse: the
center is (—2, 0), the vertices are (—2 + \/5, O) ;Cc= \/a2 —b? = \/5 — 1 =2 = the foci are (—4, 0) and (0, 0)

62. 9x2+6y2 +36y =0 = 9x2+6(y2+6y+9) =54 = 92 +6(y+3)2 =54 = = 4 O _ 1 this is an ellipse:
the center is (0, —3), the vertices are (0, 0) and (0, —6); c = \/a2 — b2 = \/9 —6= \/5 = the foci are (O, -3+ \@)

63. x2+2y2 —2x —dy=—1 = 2 -2x+1+2(y*-2y+ 1) =2 = x— 1) +2(y—1)? =2
= % + (y — 1)> = 1; this is an ellipse: the center is (1, 1), the vertices are (1 + \/E, 1) ;

c=va2—b2=+2-1=1 = the fociare (2, 1) and (0, 1)

64. 4x2+y?+8x—2y=—1 = 4(xX>+2x+ 1) +y? =2y+1=4 = 4x+ 1) +(y—-1)? =4
= x+ 1%+ @ = 1; this is an ellipse: the center is (—1, 1), the vertices are (—1, 3) and

(—=1,—1);;c=+va2—b2=/4—1=1/3 = the foci are (—1,135\/5)
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65.

66.

67.

68.

69.

70.

71.

72.

Section 11.6 Conic Sections

X2 —y?—2x+4y=4 = x> —2x+1—(y’ -4y +4) =1 = (x—1)? = (y — 2)> = 1; this is a hyperbola:
the center is (1, 2), the vertices are (2,2) and (0,2); c = \/212—|—b2 \/1 +1= f = the foci are (1 + \/_ 2)

the asymptotesarey —2 = = (x — 1)

X2 -yl 44x—6y=6 = xX2+4x+4—(y?+6y+9) =1 = (x+2)? — (y + 3)? = I; this is a hyperbola:
the center is (—2, —3), the vertices are (—1, —3) and (-3, —3); c = \/a2 +b2 = \/1 +1= \/_ = the foci are
(72 + \/E, 73) ; the asymptotes are y + 3 = £ (x 4 2)

2x2 —y?+6y=3 = 2x> — (y’ -6y +9) = -6 = M — "—2 = 1; this is a hyperbola: the center is (0, 3),
the vertices are (0, 3+ \/6) c= \/a2 +b2= \/6 + 3 =3 = the foci are (0, 6) and (0, 0); the asymptotes are

y=3 _ 4 x_ _
\/g—i\/g:>y_j:\/§x+3

2 _4x2 4+ 16x = 24 2 _4(x2—4x4+4)=8 = ¥ _ =2 _ . thisis a hyperbola: th is (2,0
y* —4x* 4 16x = =y —4(x* —4x+4) =8 = % — 55~ = I; thisis a hyperbola: the center is (2,0),

the vertices are (2, + \/g) c= \/a2 +b2= \/8 +2 =4/10 = the foci are (2, + 10) ; the asymptotes are

3o x=2 — _
= E o y= £2-2)

(@) y’=kx = x= y{ ; the volume of the solid formed by
Va2
revolving R; about the y-axis is V| = j; ™ (%) dy
Vi s
A

circular cylinder formed by revolving PQ about the

; the volume of the right

y-axis is Vo = mx2\/kx = the volume of the solid Q
formed by revolving Ry about the y-axis is

V3=V, -V, — 4 \F . Therefore we can see the
ratio of V3 to V; is 4.1.

X 2 X
(b) The volume of the solid formed by revolving R about the x-axis is Vi = j; s (\/kit) dt = 7k j; tdt

= %"2 . The volume of the right circular cylinder formed by revolving PS about the x-axis is

2
Vo= (\/ kx) x = mkx? = the volume of the solid formed by revolving R; about the x-axis is

Vi3 =V, — V; = 7kx? — %"2 = “k" . Therefore the ratio of V3 to Vy is 1:1.

y:f%xdx:%<§)+C:‘“2’—I"{2+C;y:OWhenx:O = O:%%)Z—FC = C = 0; therefore y = 33+ 1sthe

equation of the cable's curve

2

x> =dpyandy =p = x? =4p> = x = +2p. Therefore the line y = p cuts the parabola at points (—2p, p) and

(2p, p), and these points are \/[2p — (—2p)]> + (p — p)*> = 4p units apart.

. . . x—Vx2—a%) (x+v/x2—a?
lim (l—’xfb x?faz):}3 lim (xf x?faz):}3 lim l( )( ‘ )
X = 00 a a a X = 00 a X = 00 x+\/x2732
I TP .S S0 ) R TP 2| =0
A X =00 | x+yx2—a? aX—00 [x+1vx%—a?

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.
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688  Chapter 11 Parametric Equations and Polar Coordinates

73. Lety =+4/1— XTZ on the interval 0 < x < 2. The area of the inscribed rectangle is given by

A(X) = 2x (2,/ _ —) = 4x,/1 — 2 (since the length is 2x and the height is 2y)

= A(x) =4,/ . Thus A'/(x) =0 = 44/1 :0:>4(1—%2)—X2:0:>x2:2
1_,

= X = f 2 (only the positive square root lies in the interval). Since A(0) = A(2) = 0 we have that A (\/5) =4

T

is the maximum area when the length is 2\/5 and the height is \/5

74. (a) Around the x-axis: 9x2 +4y? =36 = y?=9 — —X2 = y=£4/9—- —x2 and we use the positive root
—v=2 ~( 9f%x2) dx=2 [ 7(9—9x2) dx = 27 [9x — 2x%] 2 = 247

(b) Around the y-axis: 9x? +4y? =36 = x? =4 — éy2 = x= £,/4—- gyz and we use the positive root
3
éVZZj;TI'(Q/4fgy> dy_zf y?) dy = 2 [4y — £ y%]2 = 167

4 2
75. 9x® — 4y? =36 = y2:9"24—_36 = y=+2vVx2—4ontheinterval 2 < x <4 = V:j; ﬂ(%\/x2—4> dx

4

: 4
=S Lo a= [y -a], = (516 - (-9 =5 ($-8) = F G624 =24

76. Let Py(—p, y1) be any point on x = —p, and let P(x, y) be a point where a tangent intersects y? = 4px. Now

y2 =dpx = 2y dy =4dp = gi = 2p ; then the slope of a tangent line from Py is > (yp) g—i = 2?1’

= y? —yy; = 2px + 2p%. Sincex—— we have y? —yy1—2p( )—I—Zp = y*—yy1 = 5 y? +2p’

= 1y —yy1—2pP=0 = y= 2Vt + 16p° W =y; & +/y2 +4p?. Therefore the slopes of the two

2p 4p?
tangents fromP; arem; = —2— and my = — 22— = mmy = ——>—— = —1
& ! Ly A 2Ty 2 = =G +4p%)

= the lines are perpendicular

77. x =2+ (y—-12=5 = 2(x—2)+2(y—1)§—i:0 = S—iz = ],y—O = x—=224+0—-12=5
= x—-2%=4 = x=4o0rx =0 = the circle crosses the x-axis at (4,0) and (0,0); x =0

= 0-224+@y—-12=5= (y-—12?=1= y=2o0ry =0 = the circle crosses the y-axis at (0, 2) and (0, 0).

At (4,0): %: g f—2 = the tangent lineisy = 2(x —4)ory = 2x — 8§
At (0,0): i—i = —% = —2 = the tangent line is y = —2x
At (0,2): %z—%-Z = the tangentlineisy —2 =2xory =2x+2
3
78 x2—y2=1= x= /Ty ontheinterval -3<y<3 = V= [ 7(/T+y?) y—zf VT1y2) dy

3 513
=2 [ (1 +y)dy=2r [y+ %] =24r

79. Lety = 4/16 — x2 on the interval —3 < x < 3. Since the plate is symmetric about the y-axis, X = 0. For a
(16— x
vertical strip: (X, ) = (x, #> length = /16 — 10 x>, width = dx = area = dA = /16 — 2 x> dx
= mass =dm = 6 dA = 6,/16 — 19—6 x2 dx. Moment of the strip about the x-axis:

/16— 18 x2
Y dm = Tg <6 16 — l,ﬁG x2> dx =96 (8 — g XQ) dx so the moment of the plate about the x-axis is

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.



Section 11.7 Conics in Polar Coordinates

M, fy dm = f ngx2 X*6[8X7%X3] = 324; also the mass of the plate is
M= ["5/16—Sx2ax = [(45/1 = (2x)?dx =45 [ 31— duwhereu = ¥ = 3du=dx; x = -3
— u=—landx=3 = u=1. Hence,46fjl3\/1—u2du:126]:1 Vi—wdu

1
=126 B (u 1 —u?+sin! u)] = 616 = y= Mﬁ = gfr‘; . Therefore the center of mass is (0 16)

’ 3w/ "

x2+1

_ 2
80. y=vx2+1 = £=1x>+1) Y22x) = 5 = (%) = o7

x2+1

V2 2 V2 V2
2l o5 = [Tomyy 14 (2) ax= [Ton/ 12 = [ 220+ Tax;

689

D] - B B [ )] = 5 e )

81. (a) tan = m_ = tan 8 = f'(xq) where f(X) = \/4px;

Iigy — L -1/2 — 2 ! — _% L
f'(x) = B (4px) (4p) = Japx = f'(xo) = Japre -
_2p _2p Py )~ \B ,
=3 = tanf=3. A L
_ _ Y=0 _ _yo %
(b) tan ¢ = my = =p = xp . %
2)
_ tan¢p—tanf3 __ X0—P Yo x
(c) tano = I+tangtan 3 — l+< Yo )(2_)
Xp—P Yo
_ Y5—2p(0—p) _ 4pxo—2pxo+2p’ _ 2p(xo+p) _ 2p
Yo(Xo — p+2p) Yo(Xo + p) yo(Xo + p) Yo

11.7 CONICS IN POLAR COORDINATES

I 16X +25y> =400 = % 4+ ¥ =1 = c= /a2 — b2
a

' A Bl A
=14/25—-16=3 = e= :%;F(i?,’()); E 4 AT 1:
direCtrices are X - O :l: 2 - :l: é - :l: % lil 11 1 ]ill 1 1 I]izl 1 1 li 1
) s\ 3 3 o
s 4 s
2. 7x2—|—16y:112:>——|-y7:1:>c a2 — b2 e
Xy _
—V16—7=3 = e=¢=3,F(+3,0); J 677
directrices are x =0 £ £ = :t(“T) :I:?6
1

[y
»

&
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690  Chapter 11 Parametric Equations and Polar Coordinates

3. 22 +y2=2 = X+ 5 =1 = c=+a b ,
_ _ _c_ 1. .
=Vv2-1=1= e_ﬁ_—z,F(O, 1) e N
N o=
directricesareyzojzgzj:%:jzz ﬁ\
(72) 1 1 1 1 x
-1 1
9
___________ o
x? 2 _ Y
4. 2x2 4y =4 = Y4+4=1= c=va2-b?

53242y =6 = S+ %X =1 = c=a>-b ,
= 3—2:1:>e:§:L3;F(O,i1); -------------- I
2 2
N SRR S
directn'cesarey:0i§:i(\/lg):j:?» 3\2 O
V3 Fl e 1

6. 9+ 10y> =90 = ¥ 4 ¥ =1 = c=+/a2 — b2
/ 1.
directricesarex:Oigzi(\/ll—o): + 10
10
7. 62492 =54 = X4+ L =1 = c= /a2 1? ,

—\/9- :\/§:>e:§:§;F(i\/§,o); ol EN

directrices arex =04+ ¢ = + (i) = £33 | - N
2 :l |73 _Vlfal I |,\/§| 3| |: X

o
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Section 11.7 Conics in Polar Coordinates 691

8. 169x? +25y? =4225 = S+ 35=1 = c=+a>—b? ¥
— _ _c_ 12 . ’
=169 -25=12 = e={ = 5:F(0, £12);
directrices arey = 0 4 § = j:(_g)f + 1

13

9. Foci: (0, £3),e=05 = c:3anda:§—oi—6 = b2=36-9=27 = ﬁ—|—y =1

2

10. Foci: (£8,0),e=02 = c=8anda= ¢ =& =40 = b2 = 1600 — 64 = 1536 = s + 1% = |

o e

11. Vertices: (0, £70),e=0.1 = a=70andc =ae =70(0.1) =7 = b? = 4900 — 49 = 4851 = %—1—45%:1

12. Vertices: (£ 10,0),e =0.24 = a = 10 and c = ae = 10(0.24) = 2.4 = b? = 100 — 5.76 = 94.24 = 100—1—9}%:1

13. Focus: <ﬁ,0),Directrix: x:% = c:ae:\/gandgzi = 5=

= e=2 ThenPF=2PD = \/(x—\/g)2—|—(y_())2:_5‘x_ 9| (

= x2-2 5x+5+y2:§<x2—%x+85—') = sxl+yl=4=> 5+L =1
14. Focus: (4,0), Directrix: x =1 = c=ae=4and2 =1 = % = ' = ezé.Then
PF=2PD = \/x—42+(y—02 =2 |x— 1| = x—4?+y? =2 (x—18)” = x2—8x+ 16+ y?

16
3
2 2
=3(x*-2x+%) = I+yi= ?6:>’é—4)+yl—f,:l

I

a
[N

|
W

15. Focus: (—4,0), Directrix: x = —16 = c=ae=4and =16 = 5 =16 = :—2: 16 = ezzi = e = 5.Then
PF=1PD = \/(x+4)2+(y—0)2=l|x+16| = x+42+y’=1(x+16) = X2+8X+16+y

=1 (x> +32x+256) = 2x*+y? =48 = 64+Y =1

16. Focus: <—\/§,0>,Directrix: x:—2\/§ = c=ae= \/Eand§:2\/§ = 5 :2\/5 LZ— = \/5 = 622%

= =15 ThenPF = 1 PD = \/(x+\/§)2+(y0)2—\}§‘x+2\/§‘ = (x+ 2) 4y

&)

z%(x+2\/§)2 = X2+2\/§X+2+y2:%(x2+4ﬁx+8) = %x2+y2:2 - xz_'_% 1
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17. 2 -y =1 = c=vVa2+2=/1+1=y2 = e=

18.

19.

20.

21.

= # = ﬁ;asymptotesarey: :I:x;F(:I:\/E,O);
1

V2

directrices are x = 0 + g = +

9x% — 16y* = 144 = ’1‘—;—%2:1 = c=+/a’ 4+ b?
=y164+9=5 = ezﬁ:f—‘;asymptotesare

y= £ 2x;F(+5,0); directrices are x = 0 + 2

_ 416

=+

=/8+8=4 = ez%z%:\/&;asymptotesare
y = £x;F(0, +4); directricesarey = 0+ £

_ V8 _
_ijg_iz

y27x2:4 = y;fx;:l = C:\/32+b2
= 4_1_4:2\/5 = e:%:%ﬁ:ﬁ;asymptotes
arey = £ x;F (O, + 2\/§) ; directrices arey = 0 & g

=+ =+V2

8x2—2y2 =16 = & — ¥ — 1

S — % = ¢=+/a% +b?
=V2+8=/10 = ezﬁz\/—\g:\/g;asymptotes

arey = £2x; F ( + +/ 10,0) ; directrices are x = 0 &+ g

_ V242
= 5= 75
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Y2-3x2=3 = L —x2=1 = c= /a2 + b?

3—|—1—2:>e——:\/ ; asymptotes are
y = i\/g x; F(0 ; directrices arey = 0 & £
=+ :ig

(%)

arey = + 5;F (0, + vV 10) ; directrices arey = 0 £+ &
— 4 V2 _ 42
= EGTETR

64x2 —36y2 =2304 = & — ¥ =1 = c= /> 1 b?
=4/36+64=10 = ezgz% ; asymptotes are
y= +£3x;F(£10,0); dilrectricesarex:0:|:EE1
= i( + 1

‘”U

’o
=

Wi
|

Section 11.7 Conics in Polar Coordinates
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Vertices (0, £ 1)ande =3 = a=lande=<=3 = c=3a=3 => b’ =c?-a’=9-1=8 = YQ*X@QZI

Vertices (+2,0)ande =2 = a=2ande=S=2 = c=2a=4 => b’ =c?-a’=16-4=12 = X

Foci (+£3,0)ande =3 = c=3ande=¢=3 = c=3a = a=1= b =c?-a’=9—-1=8 = x’

Foci (0, £5)ande =125 = c=5ande ={ =125=

—25-16=9 = L ¥ |
e=1,x=2=k=2 =>r= H(zl()liosez 1+02059
e=ly=2=k=2=r= 20 _ 2
e=5y=-6 =>k=6 = r= 1_65(55)11102 BTy
e=2,x=4 = k=4 = r= 1;‘2(23059: 1+28cos€
e=%x=1=>k=1=r= 1+(é))(2,5922+01056

Bl

4
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694  Chapter 11 Parametric Equations and Polar Coordinates

_1 o, _ _ N ¢ 1 N
Moe=3,x=-2=k=2=r1= 1—(4%)cos9 = 7
3. e=Ly=-10 5 k=10 = r= G009 10

36. e:§,y:6 = k=6 = r=

3. r=1p > e=1Lk=1=x=1 X
S )c=11
(l) r=1+5050
=0 1
I2I \ x
-2 -1 0 1
5/
6 3 1 _ ¢
38.r—2+0089—1+(%)6050 = e=35,k=6 = x=6; y
a(l—eQ):keia{l—(%)Q}:3:%a:3 f= 2+cosB x=6
=> a=4= ea=2 @\ .
(CEIN L/ (2,0) |6

—
=i
=

§) y

s L2
x=- 10 -5 cos 6
5
=0
A(s ) G0,
0

— 25 — 0 _
39. = 0"5cesd — r_l—(i)cost‘)_l—(
2

= e=1,k=5= x=-5a(l-¢%) =ke

-5
2
sall-@)] =i tamisasd o asd | @H\/
___ 4 __2 _ — - _ y
0. 1=557 D I=157 > e=Lk=2 = x=-2 .
X =2 = 2-2 cos0
g x
-2 \
() [~——
400 -G8 _ 25 y
A T= g = U= T (%) sino :>r_1+(%)sin9 y=50
1 . 2
e=:-,k=50 = y=50;a(1 —e“) =ke 50 400
2 ) Y ( ) G E)\ " 16+8sin6
= a[l-()]=25 = ja=25 > a= 10
— 50
:>ea—?
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Section 11.7 Conics in Polar Coordinates 695

1 _ 4 _ _ 8 4 _
2. 1=575575 7 '=17mg — =L B.r=s5a5 > '=17—mg — =1L
k=4 = y=4 k=4 = y=—4
y

y

3
y=4 "= 2 2sine
(2,w2) 12

\" 3+3sn0 4“/2 *

/ \ X N 3777) y=—4

1 _ y
L k=4 .

2] r= 2-sin 8

/
:>y:—4;a(l—e):ke:>a[l—(%) =2
= 3a=2=a=% = ca=1 —) (43.02)

45. rcos (§—T) = /2 = r(cos @ cos T + sin § sin T)

=2 = 12r0039+\/—rsm6—\/_:> \}5x+ﬁy \_

4 _ 2 —
44. I=3—mg — I'= 1—(3)sino - &=

=V2 = x+y=2=y=2-x

46.rcos(0+%ﬂ):1ér(cosﬂcos%ﬂfsin@sin%”):l 4

= —%rcosﬁ—ﬁrsinﬁzl = X—i—y:—ﬁ

- !
b xey=-\2
= y=—X— \/5 \_45 L1

47. rcos( ,%1)_3 = r(cos&cos +sm051n2”):3

= —%rcos@—i—@rsin@:S = —ax+%y:3
= —x+\/§y:6 = yzéx+2\/§
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696  Chapter 11 Parametric Equations and Polar Coordinates

48. rcos (0 +5) =2 = r(cosfcos 5 —sinfsin§) = y

= %r0059—£r51n9—2 = %x—iy 2

4 x-Iy=4
éx—fy 4 = y= ‘[ % o

49. \/2x+1/2y=6 = /2rcos0+ /2rsinf =6 = r(%cose—l—@sinG) =3 = r(cos Z cos f + sin % sin )
=3 = rcos(@—%):3

=

= 1 (cos ¥ cos § — sin Z sin )

50. \/gx—y:1:>\/grcose—rsinezl:r(@cose—%sin6>:2 <

:% = rcos(&—i—%):%

5lLy=-5 = rsinf=-5 = —rsinf=5 = rsin(-0)=5 = rcos(gf(fH)) =5 = rcos(9+g):5
52. x=—4 = rcosf=—-—4 = —rcosf@ =4 = rcos( —m)=4

53. 54.

-

y
6 . Radius=3

r=4cos

m [ (3.072)
\_/ :
r=6sin@

Radius =2

55. 56.

Y

r=-8sinB
Radius = 4

/\ r=-2cosf
(1, x) 9
x (~4.02)
Radius =1
v ¢

57. (x— 62 +y?*=36 = C=(6,0),a=06 58. x+2)2+y’=4 = C=(-2,0),a=2
= 1 = 12 cos @ is the polar equation = 1 = —4 cos 0 is the polar equation
y y
e 642236 r=—4cosH
r=12cos 0 2 2
m (x+2)"+y =4
x
/\ | -
w \/
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59. x> +(y—5?%?=25 = C=(0,5),a=>5
= 1 = 10 sin § is the polar equation

X r=10sin 8

Pry-572=25

©,5)

6l. x2+2x+y?=0 = x+ 1)’ +y> =1
= C=(-1,0),a=1 = r=—2cosfis
the polar equation

Y

(1l ay’=1
r=-2cos 0

1,0

2
63. X2 +y’+y=0= x>+ (y+1) =1

= C=(0,—3),a=3 = r=—sinfisthe
polar equation

y

2ify+ 1P L
RN

r= —sin6

65.

2@\

Section 11.7 Conics in Polar Coordinates

60. x>+ (y+7?%?=49 = C=(0,-7),a=7
= 1 = —14 sin 6 is the polar equation
y

xZs(y+ D2 =49
r=-14sin®

0.-7)

62. x2—16x+y> =0 = (x—8)? +y> =64
= C=(8,0),a=8 = r=16cos fis the
polar equation

y

2
x-8) +y’=64
r=16cos 0

"

0= ¥+ (-3 =3
a—= 2

5 = r:%sin&isthe

64x+y

( )

polar equation

o (y-(23) -
0,2/3)p

= (4/3) sin@

y

66.
r =4 sec(d+m/6)

/.
g
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