Q-4) Find the volume of the region bounded from above by z? + y* + 2% = 4, from below
by z = 1 and from the sides by 2% + y* — 2y = 0.

Solution:

The region is as follows.

Note that the semicircle here is 22 + y* = 3 obtained by putting z = 1 in the sphere
equation.

Using the symmetry we set up the volume integral as
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Changing to cylindrical coordinates
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and evaluating we find the first integral as 2 (—W — T\/_
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2 (57r)‘ Hence the volume is 215—5 — % ~ 1.76.

), and the second integral as
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