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SECTION 9.5 CONIC SECTIONS IN POLAR COORDINATES =

9.5 | CONIC SECTIONS IN POLAR COORDINATES

B Click here for answers.

1-8 = Write a polar equation of a conic with the focus at the

origin and the given data.

1.
2.
3.

Ellipse, eccentricity 3, directrix x = 3

Hyperbola, eccentricity ¢, directrix x = —3
Parabola, directrix y = 2

. Ellipse, eccentricity 3, directrix y = —4

. Hyperbola, eccentricity 4, directrix r = 5 sec 0

. Ellipse, eccentricity 0.6, directrix r = 2 csc 6
. Parabola, vertex at (5, 7/2)

. Ellipse, eccentricity 0.4, vertex at (2, 0)

B Click here for solutions.

9-16 = (a) Find the eccentricity, (b) identify the conic, (c) give an
equation of the directrix, and (d) sketch the conic.

4

9. r=—-—— 10, r=—"-—
1+ 3cosf 1 —cosé@
6 7
. r=— 12. r=——7-—
2 + sinf 2 — 5sinf
8 10
13. r=——-—- 14. r=——7—
3+ 3cosh 3 —2sinf
5
I5. r=——"—"7-— 16. r = ——
2 — 3sinf 3 + cosf
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9.5

ANSWERS

A Click here for exercises.

lLr= —6
" 34 2cosh
2
= 1+sinf
5.r= —20
" 144cosf
10
P T e
9. (a) 3 (b) Hyperbola
(d)
10. (a) 1 (b) Parabola
\
x=-2
1. (a) % (b) Ellipse
(d)
(2.5)
o
12. (a) % (b) Hyperbola
(d)

2 r——12
" 3—4cosf
4
4r=
" 2 —sinf
6
b= 5 3emo
8
1= 5+ 2cosf
©r=1
©)x=-2
©y=6
©y=-%

B Click here for solutions.

13. (a) 1 (b) Parabola
(d) |
I
|
g
focus | <§’O)
0 |
| s
1 3
|l
(33
|
4. (a) 2 (b) Ellipse
(d) (10.3)
(8.3)
07 (4‘ g)
_________ y=5
15. (a) 2 (b) Hyperbola
(d)

(z=2%
©y=-5
©y=-3

16. (a) 3
(d)

(b) Ellipse

ol
(=2,0)

(—4,0) 0

©z=8
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9.5

SOLUTIONS

SECTION 9.5 CONIC SECTIONS IN POLAR COORDINATES

3

A Click here for exercises.

8

ed

2
3

-3 6

T 1 ecost 1+ Zcosf ~ 31 2cosf

o ed 33 12
T 1—ecosf 1—%cos:9_3f4cost9
ed 1-2 2

ed
T

1
2

"= 1+ esinf - 1+sin6 - 1-+sin6

-4 4

r=>5secd) &

ed

T 1_esmnf

1f%sin6 T 2—sinf

x = rcosf = 5, so

4-5 20

r=2cscl &

ed

" 1+ecosf - 1+ 4cos6 - 1+4cos6

y=rsinf = 2, so

3
5

.2 6

" T 1t esing 1+ 2sin6 ~ 5+ 3sinf

. Focus (0,0), vertex (5,

ed

2

10

Z) = directrixy =10 =

r

- 1+ esinf - 1+ sinf

. The directrix is z = 4, so

o ed 34 8
_1—|—e(3059_1+§c050_5+2cos€
L4

" 1+ 3cosf

(a)e=3

(b) Since e = 3 > 1, the conic is a hyperbola.
)ed=4 = d=
(d) The vertices are (1,0) and (—2,7) = (2, 0); the center

is (2,0); the asymptotes are parallel to

0 = +cos™t (

1

3

).

4

3

= directrix x = %

. T

. T

_ 2
" 1—cosf

(@e=1
(b) Parabola
)ed=2 = d=2 = directrixz = —2

(d) Vertex (—1,0) = (1,n)

/
\

(@)e=1
(b) Ellipse
(c)ed=3 = d=6 = directrixy =6
(d) Vertices (2, Z) and (6, 2F); center (2, 3T )

o
_ 12
"= 1-— %sin@
(@) e=2
(b) Hyperbola
()ed=% = d=1I = directrixy=—1

(d) Center (2, 3%); vertices (—%,%) = (5, 2%) and
(1,5)
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13. r = 78/3 16. r = —8/3
1+ cosf 1+%cos9
@e=1 @e=3
(b) Ellipse
b) Parabol:
(b) Parabola (c)ed=% = d=8 = directrixz =38
(c) ed = % = d= % = directrix z = % (d) Vertices (2,0) and (4, 7); center (—1,0)
[
(d) Vertex (£,0) L0 (8 7) i
|
| |
N eo |
E | 5 |
|
I (4 A |
focus | (5’0)> ng:
o I |
| |
ly=38
| 3
-
e
|
14. r = #ﬁ)
1— 5sin@
@e=3

(b) Ellipse
()ed=8 = d=5 = directrixy=—5

(d) Vertices (10, %) and (2, 3£ ); center (4, %)

(10,3)
(8.3)
o] ) [+3)
,,,,,,,,, y= 5
15. r = %
1— 35sind
@e=3
(b) Hyperbola
()ed=% = d=3 = directrixy=—-3

(@ Vertices (<5, ) = (5, %) and (1, %); center (3, %)




