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Type:1II Problem on Triple Integral if region is given

Example: 4.51
Express the region x > 0,y > 0,z > o0, x? + y? + z2 < 1 by triple integration.

Solution:

For the given region, z varies from0to /1 — x2 —y?
y varies from 0 to V1 — x2

x varies from 0 to 1

a1= R0 Y dadydx

Example: 4.52
Evaluate [[[ x2yzdxdydz taken over the tetrahedron bounded by the planes
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x—O,y—O,z—Oanda+b+c 1.
Solution:
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Limits are , z varies from 0 to ¢ (1 — ;—( - %)

y varies from 0O to b (1 = E)

x varies from 0 to a
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Example: 4.53

Find the value of [[[ xyzdxdydz through the positive spherical octant for which
x% + y%* 4+ 2% < a*
Solution:

In the positive octant, the limits are

z varies from 0 to /a2 — x2 — y?2
y varies from O to Va2 — x?2

x varies from O to a
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Example: 4.54
Evaluate [[[) (x +y+z)dxdydzwhere D:1<x<2,2<y<3,1<z<3

Solution:

JIf; x+y+ z) dxdydz = ff f: flg(x +y + z) dzdydx
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Example: 4.55
Evaluate [[/ \& over the first octant of the sphere x* + y? + z? = a?
Solution:
__dxdydz a VaZ—x? . Ja?-x2-y?  dzdydx
I

VaZ-x? \/az —x2—y? dzdydx
=L LT
J x(az —x2 _yZ)Z_ZZ

Vai=xZ S
Sin~ ——
[ x/az—xz—yz]o

= foa _[0 az_xz(sin‘ll — 0) dydx

= f f dydx

= Jo Iy Taydx
_J‘ [ ]Vaz—x

= — 2 _ w2
—ZIOVa x2 dx
T|X 32 X .
E[E az—x2+?sm‘1;]
0

=2[0o+Zsin"'1 -0 -0




