Section 10.4 Calculus in Polar Coordinates

10. Sketch the curve and find the area that it encloses. r = 2 + 2 cos 6.

Solution:
2m 2m
A:/ %erG:/ 1(2+2cos0)’do 2+2cos
0 0 2, 7/2)
27
:/ 1(4 + 8cos + 4cos0) db
0
2m
:/ 3[4+ 8cosf+4-1(1+ cos20)] do
0 (2,3m/2)

27
:/ (3 +4cosf + cos20) df = [30 + 4sin g + 3 sin20]2" = 6
0

28. Find the area of the region that lies inside the first curve and outside the second curve. r = 3sin, r = 2 — sin 6.

Solution:
57

3sinf =2 —sinf = 4sinf =2 = sin@z% = 0= gor=.

—2fﬁ/2 L[(3sin#)* — (2 —sin )] do

= [7/2 (9sin®0 — 4 + 4sin 0 — sin®0] do

f”/2 (8sin?@ + 4sin 6§ — 4) db (

4f7r/2[ - 3(1—cos26) +sinf — 1] db

r=2-—sinf

fﬁ/z sinf — cos 20) df = 4[—cos 6 — —51n29]7r/

/6
=4[0-0)— (—£ - )| =4(2f) =33

45. Find the area of the shaded region.

r=1+cosf

/
v

Solution:
1+cosf =3cosf = 1=2cosl = 0059:% = 6:%.Theareasweptoutbyr:1+cos€,7r/3§9§7r,

contains the shaded region plus the portion of the circle r = 3 cos, 7/3 < 6 < 7/2. Thus, the area of the shaded region is

given by

' /2 T /2
A:/ %(1+c059)2d97/ %(3cos€)2d9:%/ (1+2COSQ+C0S29)d97%/ cos’0 df

/3 /3 /3 /3

- /2
:%// [1+2COS€+%(1+C0529)]d0—%// 5 (1 + cos 20) df
3 /3
- /2
:%/ (%+200s9+%cos20)d0—%/ (14 cos20)do
/3 /3

= %[%0+25in6‘+%sin29]:/3 f%[9+ —sm2€}w/2

“1fg - (5+ i f)] -3 (54 9] 20 2) -3 ) -
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68. Find the slope of the tangent line to the given polar curve at the point specified by the value of 6.

r=142cos#, 0:77

wl

Solution:
r=1+2cosf = xz=rcosf=(1+2cosb)cosf,y=rsinf = (14 2cosf)sinf =

dy dy/dd  (1+2cosf)cosf +sinf (—2sinb)
dr — dx/df — (14 2cos0)(—sinf) + cosf (—2sinb)
Wheng— T 4 _ 2(3) + (V3/2)(—v3) 2-3 -1 3
- 37de 2(—v3/2) + (—V3) —2v3-v3  -3v3 9
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