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MATH 65B - Spring 2018
Groupwork 9: April 5, 2018

1. Find the area of the region that lies outside the circle r» = 2sin(f), and inside the polar
rose r = 2sin(26). The region is given by the shaded region in the labeled plot below.

r = 2sin(0)

r = 2sin(20)

Solution:

Find the intersection points first! We solve the following;:

2sin(f) = 2sin(20)
2sin(0) = 4sin(0) cos(d)
2sin(6) cos(f) —sin(d) =0
sin(6)(2cos(f) —1) =0

1
sin(d) =0 and cos(f) = 3
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Now, we can find the area of the shaded region on the left, and multiply by 2 due to
symmetry. The “outside” region is the polar rose, and the “inside” region is the circle.

So we integrate only to the first intersection point, ie. 0 to 3. So we have

ol

% (f(0)* = g(0)*) df = 2/ % ((2sin(26))* — (2sin(6))?) db

0

(sin*(26) — sin*(6)) df

/
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- 4/03 ((% (1- cos(40))) - (% (1— 008(20)))> 4o
/

(cos(260) — cos(40)) db

_9 B sin(20) — isin(éw)}j _ 33

Please, show all work.



2. Find the area inside the lemniscate r? = 8 cos(26), and outside the circle r = 2.

Solution:

Find the intersection points first! We solve the following;:

r? =8cos(20) and 1*=4

8 cos(20) =4
1
COS(20):§
cos(u) :% for u = 26
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Now, we can find the area of the shaded region on the left, and multiply by 4 due to
symmetry. The “outside” region is the lemniscate half petal, and the “inside” region is
the circle. So we integrate only to the first intersection point, ie. 0 to §. So we have

A= 4/@ % (F(0)° — 9(6)?) db

4 /0 3 (8cos(20) — (2)%) df

Please, show all work.



3. Find the length of the given curve.
.
r = COS 1) 0<60<2m

Solution:

Recall that the arc length formula for polar coordinates is

First we compute the inside of the square root

n dr B 2
r? ) = cos

Now we can compute the integral:
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The plot of r = cos® (Z) , 0 <6 <27 is given below

Please, show all work.



