Chapter 11

Analytic Geometry

11.6 Polar Equations of Conics

1. e=1 p=1; parabola; directrix isperpendicular to the polar axisand 1 unit to the right
of the pole.

2. e=1 p=3; parabola; directrix isparalel to the polar axis and 3 units below the pole.
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Hyperbola; directrix isparallel to the polar axis and % units below the pole.

2
4. r =TTocod ep=2 e=2 p=1
Hyperbola; directrix is perpendicular to the polar axis and 1 unit to the right of the pole.
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Ellipse; directrix is perpendicular to the polar axis and % unitsto the left of the pole.
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Ellipse; directrix is parallé to the polar axis and 3 units above the pole.
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(= 1
~ 1+ cosO

ep=1 e=1 p=1
Parabola; directrix is perpendicular to the
polar axis 1 unit to the right of the pole;

- o)
vertex is 87 Og.

3

r=1T-3no

ep=3, e=1 p=3
Parabola; directrix is parallel to the polar
axis 3 units below the pole; vertex is

a3 3pp
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Directrix

9=0

~g

Directrix

Directrix

P

Ellipse; directrix is parallel to the polar axis

g units above the pole; vertices are

87 55and & 0.

1097



Chapter 11 Analytic Geometry

10.

11.

12.
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ep = 2, e= g’ p= E
Ellipse; directrix is perpendicular to the polar
axis g unitsto the right of the pole; vertices

0
are 375, 05 and (10, p).
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Hyperbola; directrix is perpendicular to the
polar axis g unitsto the left of the pole;
verticesare (-3 0) and (1 p).
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~4+8sn06

(= 12 : 3
~ 4(1+2sinB)  1+2snb

ep=3 e=2, ng

Hyperbola; directrix is parallel to the polar
.3 -
axis 5 units above the pole; vertices are

& 55ad 3 50
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13.

14.

15.

Section 11.6  Polar Equations of Conics

_ 8
r=2"3n0
[ = 8 _ 4
- 1. .6 - 1.
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ep:4’ e:%’ p:8

Ellipse; directrix is parallel to the polar axis
8 units below the pole; vertices are

8 55 and g, 3.
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r'=2%ZcoD

8 _ 4
2(1+2co®) 1+2cod
ep=4 e=2 p=2
Hyperbola; directrix is perpendicular to the
polar axis 2 units to the right of the pole;

r =

verticesare g%, 0% and (- 4, p).

r(3-28ir8)=6 ® r:WGS'm

_ 6 _ 2
r =

2. .06 B 2
%ﬁ-gsnag 1 gsne

ep = 21 e= %’ p= 3
Ellipse; directrix is parallel to the polar axis
3 units below the pole; vertices are

PS .y 3 3PH
. 55and 52, 55

IqI:pIIII L ....q.ZO.

Directrix

Directrix
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g=p g=0

9=0

Directrix
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16.

17.

18.

19.

r(2- cosf)=2 ® r:ﬁ
o2 1
E2) 0
281- -10096+ - Ecose—
2 7] 2 [7]
1

Ellipse; directrix is perpendicular to the polar
axis 2 units to the left of the pole; vertices are

(2,0)and &, pC.

6sec _ 6
2secH -1~ 2- cosO

r =

_ 6 _ 3
- 1 6 1.1
2?- 2cose p 1 ZCOSB

ep =3 e:%, p==6
Ellipse; directrix is perpendicular to the polar

axis 6 units to the left of the pole; vertices are
(6,0) and (2, p).

_ 3cscO 3
=0 -1"T-sno

ep=3, e=1 p=3
Parabola; directrix is parallel to the polar
axis 3 units below the pole; vertex is

a3 3o
e2' 2 @
r= 1 20
~ T+cosh '
r+rcosf =1
r =1- rcoso

r? =(1- rcoso)?
X2 +y* = (1- x)
X +y =1- 2x+ X

Directrix q:E%
i i S . D a0
q=§329
Directrix [oE

e

N

Directrix

_ 3
. f=1-sno
Fr-rsnd =3
r=3+rsind

r> =(3+rsino)?
X +y? = (3+y)?
X4y = 9+6y+Y

Y +2x-1=0 x°- 6y-9=0
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21. r :4+—38le
4r +3rsing =8
4r =8- 3rsin6d
16r2 = (8- 3rsing)?
16(x* +y?) = (8- 3y)*
16x° +16y° = 64- 48y +9y”
16x° +7y* +48y- 64 =0

23. r= 2
3- 6c0D
3r- 6rcoso =9
3r =9+6r coso
r =3+ 2rcoso
r? =(3+2r cosh)
X? +y? =(3+2x)?
XZ+y = 9+12X +4x°
3X?- Y +12x+9=0

25. r :Tz'm
2r-rsing =8
2r =8+rsind
4r> = (8+rsing)?
4x*+y') = (8+y)’
4X° + 4y = 64+16y+Yy°
4x* +3y* - 16y- 64 =0

27. r(3- 2sin6) =6
3r-2rsnd =6
3r=6+2rsnod
9r? = (6 +2r sing)?
9(x* +y?) = (6+2y)°
9x* + 9y* = 36 + 24y + 4y’
9x° +5y° - 24y- 36=0

24,

28.

Section 11.6  Polar Equations of Conics

10

“5+4co09
5 +4rcosH =10

5r =10 - 4r cosf
25r2 = (10- 4r cosh)?
25(x* + y*) = (10- 4x)?
25x% + 25y* =100 - 80x +16x°

9x° + 25y” +80x- 100 = 0

12

. ' =Z+8sno
4r +8rsinf =12

4r =12- 8rsind
r=3- 2rsing
r’=(3- 2rsing)’
X* +y? = (3- 2y)°
X*+y? =9-12y+4y?
x2- 3y +12y- 9=0

_ 8
= 25%Zco®
2r +4r coso =8

2r =8- 4r coso
r =4- 2rcoso
r’> =(4- 2rcosh )’
XZ+y =(4- 2x)?
X?+ Yy =16- 16X+ 4x°
3x%- Yy - 16x+16 =0

r(2- cosf) =2
2r-rcosf =2
2r =2+rcoso
4r? =(2+r cosP)?
Ax* +y?) =(2+x)°
4% + 4y = 4+ 4x+ X
3 +4y* - 4x- 4=0
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29.

31.

33.

35.

37.

38.

Analytic Geometry

6secH

M= >%=0-1 30.

6
=7 cos0
2r - rcost =6
2r =6+rcoso
4r® = (6 +rcosh)’
4x* +y?) = (6+x)?
4% +4y* = 36+ 12x + X°
3X? +4y*- 12x- 36=0

.

1+esng

e=1 p=1
1

r:1+sin6

12

r= 1- 6sn6

d(F, P) =exd(D, P)
r=e(p- rcoso)
r=ep- ercoso

32.

34.

36.

[ = 3csc o
~ csceh -
3
1- sn6b
r-rsing =3
r=3+rsnod
r* = (3+rsinf)’
x* +y? = (3+y)’
X* +y? = 9+6y+y
X?- 6y- 9=0

[

r =

N

1+ ecoso

e=5 p=5
25

= 175co®

d(D, P) = p- rcos6

r+ercosd =ep® r(l+ecosd) =ep® r = —2—

d(F, P) =exd(D, P)
r=e(p- rsing)
r=ep- ersind

1+ ecosd

d(D, P) = p- rsin®

r+ersnd =ep® r(l+esnd)=ep® r =—>o—

1+esind
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39. d(F, P) =exd(D, P) d(D, P) = p+rsind
r=egp+rsno)
r=ep+ersing

r-ersind =ep® r(1l- esnf)=ep® r =—eL
1- esing

_ 3.44240°
40. r= 1-0. co$
At aphelion, the greatest distance from the sun, cos6 = +1.

7 7
[ = % - (%‘}%Zli » 4335 10" miles

At perihelion, the shortest distance from the sun, cosf = - 1.
7 7
[ = m(_?"““z)l? = BP0 2854 107 miles

4(107)

—6(10) (} 6(107)
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