1140 PART I11: Solutions to Even-Numbered Exercises

Section 10.7

Solutions to Even-Numbered Exercises

2.

8.

10.

Cardioid 4. Lemniscate
r = 16 cos 360
g = 127: —r = 16 cos(3(— 6))

—r = 16 cos(—36)

—r = 16 cos 30

Not an equivalent equation

Polar r = 16 cos(3(—6))
axis: r = 16 cos(—30)
r = 16 cos 36
Equivaent equation
Pole.  —r = 16 cos 36
Not an equivalent equation
Answer: Symmetric with respect to polar axis

(= 4
1— cos6
T _ 4
0=7 r_l—cos(—e)
.
1— cos@

Not an equivalent equation

Graphs of Polar Equations

Y
1 — cos(w — 6)
= 4
1 — (cosmcos O + sinsin h)
4
1+ cos6

Not an equivalent equation

6. Limacon
o 4
Polar axis: r = 1 cod—0) cos(— 6)
__ 4
1-—cos6

Equivalent equation
4

Pole: —-r = p— Not an equivalent equation
r= 4
1 — cos(m + 6)
r= 4
1 — (cosmcosh — sinasinb)
4 . .
=17 p— Not an equivalent equation

Answer: Symmetric with respect to the polar axis
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122.r=4—-sn6

025: r=4—sn(r— 6
r=4— (sinmwcosf — cosmsin 6)
r=4-sné
Equivalent equation
Polar axis: r = 4 — sin(—0)
r=4+sné

Not an equivalent equation
—r=4—sn(mr— 0
—r=4-sné

Not an equivalent equation

14. r = 2cscHcosh = 2cot 6

0:? —r = 2cot(—6)
r=2coté Equivalent equation
Polar axis: —r = 2 cot(m — 6)
—r = 2cot(—0)
r=2cot6 Equivalent equation
Pole: r = 2cot(m + 6)
r=2coté6 Equivalent equation

Answer: Symmetric with respect to 6 = 7—27
polar axis and pole.

18. |r| = |6 + 12cos 6| < |6 + |12 cos 6|
=6 + 12|cos 0] < 18

cosf=1
0=0
Maximum: |r| = 18 when 6 = 0
27 4
Zero. r=0when=—,—
3'3

22. Circle: r =2

n
2

@
N

Pole —-r=4-sné
r=4—sn(w+ 0
r=4— (snwcosé + sin 6 cos )
r=4+sn6

Not an equivalent equation

Not an equivalent equation

Answer: Symmetric with respect to 6 = 7—27
16. r2 = 25cos 40
T
0= > (=r)?2 = 25cod4(—0)]
r2 = 25cos 46
Equivalent equation
Polar axis: r2 = 25 cog4(—6)]
r2 = 25cos 46 Equivalent equation
Pole: (—r)2 = 25cos 46

r2 = 25cos46 Equivalent equation

Answer: Symmetric with respect to 6 = 7—27
polar axis and pole.

20. |r| = |5sin 26|

o ] _m3m 57 i
Maximum: |r|—5whena—4, 444
3
Zero:r = Owhen 6 = 0, =, 7,2 271
2 2
57
24, r = 3 m
Circle
.5
Radlus.3 o R
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26. r = 3cos 6
Circle

3
ius: 5

3
Center: |-, 0
mer(z)

NIy

32.r=4+5co0s0
Limagon

ém 0
24681012

INIE]

38.r=90
Symmetric with respect to
-7
2
Spira
g
30
0
44, 4
-12 fr fri L 12

28.r=2-2sn6
Cardioid

Ny

34. r = —sin50
Rose curve

I
2

40.

46. 4

12

30. r=5-14sn#
Dimpled limagon

36. r = 3cos560
Rose curve
5 petals

42. 2
) | C%
2
0< 0<27
48. 4
/
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50. 2 52. 2 54. 2
IO N . W
\
-2 -2 -12
0<6<27 0<6<27 0<6<27
56 ! 58. 6 60 .

\_/// ) ) |

-7 -6

-4

O0<o0<2m7 O0<o0<2m7 0<0<4rw
1
62. L 64. r=2+csch=2+_
sin 6
0<f<oo rsnf=2sn6+1
r(rsing) =2rsinf +r
(VYY) = 2y + (= X2+ y)
: (=5 yAly - 1) = 2y
N
4y?
X2+ 2 —
Ty -2
2o Y B+2y—y?)
(y-1?
2, — y2
w—y [YB+r2Y -y
(y— 1?2
_— yfyl SZroy—y?
The graph has an asymptote at y = 1.
66. 68. False. It has 16 petals. 70. Fase. For example, let

r = cos 36.

|
o

72. The graph of r = f(6) is rotated about the pole through an angle ¢. Let (r, 6) be any point on the graph of
r = f(6). Then (r, 6 + ¢) isrotated through the angle ¢, and sincer = f((6 + ¢) — ¢) = T (6), it follows that
(r,0 + ¢)isonthegraphof r = (0 — ¢).
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74, (a)r=2—sjn(e—”) (b)r=2—sin<e—”>
4 2
=2—\f(sin9—cose) =2+ cosd
. . 37
©r=2-sn@—m (d)r=2—sm<0—2)
=2+sn6 =2-—cos6
76. (&) r=1-sn# (b)r=1—sin(0—Z>

o

3+

78. r =3snk6
@ (b) 4 (c) Yes

-4

-4

k=250<6< 6r
k=150< 6<4n

80.a;=a, +2d

6

5 5_1_1 _ 13 _1_ 1

Q=B =T33 BTF T37 6
_ 1 1_9_3 _3_1_7
P=% "3T6-2T2 3%
1 17

82.a, = 0525
a, = 0525 + 0.75 = 1.275
a, = 2.025
a, = 2.775
as = 3525

a,=a + (n—1)d= 0525+ (n — 1)(0.75) = 0.75n — 0.225

8(50)(51) 200(201)

5 = 39,900

50
84. Y 8n=

=1

200
= 10,200 86. 2 (300 — n) = 300(200) —
n=1

>

88. 6(0 4)n- 6( 1 _10 4> 6<0fl6> =10

ﬁMS



