Section 15.3: Double Integrals in Polar Coordinates
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Pg 2: Polar integral derivation

r=b

Y

0

The center of the polar subrectangle R;; = {(r,0)|r;_y <r <1y, 6,1 <0 <6;}

has polar coordinates: r} = %(1'1_1 + 1) and H}'—‘ = %(Hj_l +0;)
L_’—_J__—/ J

Note: the area a sector of a circle with radius r and angle # is E-T'QG.
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Change to Polar Coordinates in a Double Integral: If f is continuous on a _
polar rectangle R given by 0 < a <r <b, ¢ <0 < d, where 0 <d — ¢ < 27, then X - ,/.LD.SB
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Pg 3: non-rectangular regions

It f is continuous on a polar region of the form

D={(r6)c<8<dh0) <r<h(6)}

—_— b=p r=h,(#)
then ,
d ha(6) :
. / /‘ * 0=«
/[ flr,y)dA = / / f(rcos®, rsinf) rdrdf %
D 9_}; hy(6) - 0 \r=h,(0) w
1 0=qg-(r)
If D={(r,0)la <7 <b,g1(r) <8 < ga(r)} /
r=b
‘ .
then }
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D (';a QL{‘I"} - ! a = q,(r)
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/
Example: Compute [[y dA where D is the upper half of the cardioid: r = 1+cos#. Tr ‘/J_
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Example: Find the area of the region inside the circle r = 4sinf) and out side the
cirele r = 2. _
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Example: Find the volume of the solid that lies under the paraboloid z = == + =,
above the ry—plane and inside the cylinder z2 + y? = 2r.
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