MATH 2020 Advanced Calculus 11

Solutions to HW6
Due date: 18 Oct

Practice exercises.

15. Cartesian coordinates:

Volume
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Cylindrical coordinates:
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So the average of f over S'is
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Remark. The above integral can be written as one single (triple) integral:
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But the price we have to pay is that the lower limit for y which is a function of x is
no longer smooth (only continuous). This expression, despite being in simpler form,

does not simplify the computation.
—/4—x?—9y* < z < /4 — 2% — y? represents the sphere of radius 2 and
center the origin.
e Notice y = V21 — 22 <= (2 — 1)2 +¢y> = 1,50 0 < y < V22 — 22 represents
the right cylinder over the upper half disk of radius 1 and center (1,0, 0).



e The segment {(¢,0,0)| 0 < ¢ < 2} is a diameter of this upper half disk.

It follows that the solid is bounded by z + 3> + 2% = 4 (two components), ¥ = 0 and
(x =172 +y*=1.
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Now the region R = {0 < y < z} is transformed into R’ = {u,v > 0}. Hence

/ / (- y,y)dyda
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Additional and advanced exercises.

12a. e x=+/a?2—y2<=r=a(andz > 0)

er=ycotf <= 0=

53.

So
=1.

oy=0<+=0=0(givenz > 0)

It follows that the region over which the integral is defined is the circular sector with
angle 3 and radius a lying in the first quadrant such that one of its sides lies in the

positive z-axis. Using polar coordinates, we have
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Remark. The integral can also be written as
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Again, like Q35 above, this does not simplify the computation.
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