
Tutorial 5

written by Zhiwen Zhang

6th week

1. Find the average value of ⇢ over the solid sphere ⇢ 6 a.
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2. Convert to cylindrical coordinates. Then evaluate the new integral.

Z 1

0

Z p
1�x2

�
p
1�x2

Z (x
2+y2

)

�(x2+y2)
21xy2dzdydx

2

Let krcosogrsinOziz.ro 0⽐不不
ar osrel

鬬献⾏ 前⾏ 彘 i
1⽚515ZEX2ty2

D

rszrz.LI蕊㑫算
21xjdzdydxizlff.ircosOrzsinOr dzdodr

42ffǜ v6cosouasoldodri4z.fr6fǜ cos0 i ⼼30 3cosolddr
42 1 r6 ⼀ isin30 Ísinojlǜdr

42 fr6iliil c i ijdr
42fr6 it
⼆ 28 ⼴以 4



3. Set up an integral in rectangular coordinates equivalent to the integral
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Arrange the order of integration to be z first, then y, then x.
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4. Find the moment of inertia about the z-axis of a solid of density � = 1

enclosed by the spherical coordinate surface ⇢ = 1 � cos�. The solid is

the red curve rotated about the z-axis in the accompanying figure.

4

The region is
enclosedby

of El.cost gpsinols.no
ofd ET

Zipcost0 E2天

iii
i

Tiff p4sinydpdtdo

fffitcosolis.indfd
⼆廷元



5. What relationship must hold between the constants a, b, and c to make
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(Hint: Let s = ↵x + �y and t = �x + �y, where (↵� � ��)2 = ac � b2.
Then ax2

+ 2bxy + cy2 = s2 + t2.)
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