MATH 1020 WORKSHEET 10.4
Area and Arc Length in Polar Coordinates

Area in polar coordinates is found with the formula A =1/2 [ i‘ r2 df
Are Length has the formula s = fj VT2 + (dr/df)? df
Graphs of polar curves will be given to you on quizzes and exams




Find the area of one petal of the region r = 2 cos (36).
Solution. One must first determine values of 8 where r = 0.

Setting r = 0 we find that

0 = 2cos(30)

= cos (360)
Thus 360 :g or a:%

. .. . -7 T
Thus we have that the petal that lies on the z-axis is traced ont on the interval — < 8 < s

Note that one can also use symmetry and find the area by caleulating 2x the area on the
. m .
interval 0 < 8 < 5 Our area integral hecomes
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Find the ¢ values for the points of intersection for the graphs of the equations » = 1 4 cos#
and r = 3 cosf.

Solution. ] )
Setting the two equations equal one finds

N Jeosl = 1+ cost

! N

[ \ 2co80 = 1
i | cosfl = 1
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i Thus 6 = 3 and 6= —3



Using the results from the previous problem, find the area inside r = 3 cosf and outside
r=1+cosf.

Solution. The area enclosed between the two curves on the interval =- <
found by calculating 2x the area between the two curves on the interval 0
calculation follows

2. [3[3(3‘3059)2 a‘S—E/?(l—Fcosﬂ)Z de} — 9. (1) Uigcosﬁede—f (1+2c0s6 + cos?6) d&}
2 0 2 0 0 0

Ocos?f —1 —2::058—::0529) dp

“

b

w1

wl=

——

8cos?f — 1 —Qcose) o

8=(1+cos(26)) —1—2cosfdf

2

wil=

é""‘--}é""-ﬁaé'"--}é"--}

4+4cos(20) — 1 —2cosfdf

/§3+4cos(29)—200\5‘9d{9
0

(30 + 25in (26) — 2sin )|

2
3(%)+251n§—zsin§—3-0+2-0—2-0

3 3
ol

Find the length of r = 2a cos# on the interval —7/2 < 8 < 7/2.
Solution. First we find %
dr

¥ = —2asind

We can now use this result in the polar arc length formula.
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