Math 208
Cylindrical and spherical coordinates problems

Set up and evaluate problems 1-5 in either cylcadror spherical coordinates, whichever is more
appropriate:

1. JQXdV , whereQ is the region withX = 0 , inside the sphe)(e; + y2 +22=16 ,and

below the conez =/ X2 + y2
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5. Find the mass armcoordinate of the center of mass of the objedtanthe sphere

X2 + y2 + 22 = 47 and below the con@ = 4/3X° + 3y2 , if the density is
J(X’ y1 Z) = % '

X2 +y2+z

6. a) LetD be the region belothe conez = \/XZ + y2 and inside the sphere

X% + y2 +2%=4z7 (note this is the sphere of radius 2 and centé),@;2), with equivalent
equationx? + y2 +(z- 2)2 =4 ,orz=2++4- % - y2 ). Set up but do not evaluate

I” (X2 + y2) dV as a triple integral in each of rectangular, ajfical, and spherical
)
coordinates._ DO NOT EVALUATE.
b) If the sphere stays the same but the conglaaed by the con& = \/3x2 + 3y2 , Which of

these coordinate systems would still be usablettithés up using only one iterated integral? Set
up at least one such triple integral. DO NOT EVAATE.




Answers: 1) 48 + 32 2)32=10

wlno

)4

4) -2 5) mass=8 Z =0.75
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(X2 + y2) dzdydx (z mustbe integrated first)

6) a) Rectangular: j _22 j

Cylindrical: j -[0-[ r3dzdr do orIZHIOZI r3drdzd9
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Spherical: jjnﬁj:cosmp“sm (@)dpdedd
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b) Cylindrical and spherical coordinates still wobkit not rectangular. However, with this

region in cylindricalsy mustbe integrated beforz giving
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_[ _[ _[ r3dr dzdé.

Or doing it in sphericals, only the lower limit gh changes from above (that was the cone),
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