3. DOUBLE INTEGRALS IN POLAR COORDINATES 129
Suppose we wish to integrate f(r, ), converted from f(x,y), over a region R
of the type

R={(r0)la <0< Aand (8 <r < 0)),
where 0 < g1(0) < go(0) for all 6 € [a, (], as seen below.
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We make a grid of elementary polar regions (shown above on the right) and
agaln use an inner partition.
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Let r = 5(7“1 + 7“2), the average radius of r1 and rs.

AA = area of outer sector — area of inner sector
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= §r2A9 — 57" “AO = 5(7“% —r7)Af
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= §(T2 + 7"1)(7“2 — Tl)AQ =TArAG.
Then the volume above the ith elementary polar region and below the surface
1s
V; ~ f(T’Z', Q@) AAZ = f(’l“i, QZ)mAmAHZ

height area of base
where (r;,60;) is a point in R; and r; is the average radius in R;.



