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Show your work in detail. Correct answers without justification are never graded.

Q-1) Evaluate the integral

A =

∫ 2a

0

∫ √2ay−y2

0

√
4a2 − x2 − y2 dx dy,

where a > 0.

Answer:

A =

∫ π/2

0

∫ 2a sin θ

0

√
4a2 − r2 r dr dθ

= −1

3

∫ π/2

0

(
(4a2 − r2)3/2

∣∣∣2a sin θ
0

)
dθ

=
8a3

3

∫ π/2

0

(
1− cos3 θ

)
dθ

=
8a3

3

[∫ π/2

0

dθ −
∫ π/2

0

(1− sin2 θ) cos θ dθ

]

=
8a3

3

[
π

2
−
∫ π/2

0

(1− sin2 θ) d sin θ

]

=
8a3

3

[
π

2
−

(
sin θ − 1

3
sin3 θ

∣∣∣∣π/2
0

)]

=
8a3

3

[
π

2
− 2

3

]
≈ 2.41 a3.
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