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1. Set up the integral
ZZ
D
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√
x2+y2dxdy

where D = {(x, y); y ≥ x ≥ 0, x2 + y2 ≤ 4} as iterated integrals
in both cartesian and polar coordinates and then evaluate. [6]

2. Is the integral
ZZ
D
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(x2 + y)2
dxdy ,where D = {(x, y);x ≥ 2, 0 ≤ y ≤ x2}

convergent or divergent? If ,yes, evaluate.Sketch the set.

[4]

Solution
For 1)

in polar coord.:I =
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x2+y2dxdy =
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r sin θerrdrdθ

where D∗ = {π
4
≤ θ ≤ π

2
, 0 ≤ r ≤ 2} so

I =

π
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sin θdθ
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r2erdr = [− cos θ]
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[e2er − R 2rerdr]20 ( by parts twice) =

= 1√
2
[r2er − 2rer + 2er]20 = 1√

2
[2e2 − 2] = √2 (e2 − 1) ;

in cartesian coord.: intersection of y = x and the circle is at
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√
2
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so 0 ≤ x ≤ √2 x ≤ y ≤ √4− x2 and

I =

√
2Z
0

(

√
4−x2Z
x

ye
√
x2+y2dy)dx.

.
For 2)
the set is unbounded, function boundedZZ
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since lim
x→∞
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= 0
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