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Math 212 Worksheet 6 1 Oct 2020, Instructor: Jiuya Wang

Problem 1 : Describe Region
For all the region:
1. Sketch the region D;
2. Write the iterated integral on this region.

1. The region in the first octant bounded by x+ y + z = 9, 2x+ 3y = 18 and x+ 3y = 9.

2. The region bounded by x2 + y2 = 1 and z = 0, z = 5.

3. The region in the first octant bounded by x2 + y2 = a2, and z = x+ y.

4. The region in the first octant bounded by x2 + y2 + z2 = 1.

5. The region bounded by x2 + y2 + z2 = 2 and z =
p

x2 + y2.

Solution:

Problem 2 : Change of Variable
For the following change of variable, compute det(J):

1. x = r cos ✓, y = r sin ✓

2. x = r sin� cos ✓, y = r sin� sin ✓, z = r cos�

Solution:

Solution:
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Problem 3 : Application

1. An object occupies the volume of the upper hemisphere x2+ y2+ z2 = 4 and has density
z at (x, y, z). Find the mass and the center of mass.

2. An object occupies the region inside the unit sphere at the origin, and has density equal
to the square of the distance from the origin. Find the mass and the center of mass.

y 0 O

j.gs
ws0rwsoasO rsino

swosirosiuDrcoso
siOrsiuefcosOcoso

rsio o

detJ r2 fosv sq.ws swosEo
5mcfcosO s'mosiiOcoso

o

r L wsyoisos.no tsuof suo su0wscfo

r ws2 sire 1 sin r sino
T


