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Last time: Double integrals

Topics to be covered:

14.5 Triple Integrals 14.5: 2,4,6,7,9,10,14,15
14.6 Change of Variables in Triple Integrals 14.6: 2,3,4,6,10,12,16
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Question 01

3 1
Evaluate the iterated integral I = f / “H:}fl,"ffl.f“ (Hint: Change the order!)
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Question 02

Consider the space region (2 in the first octant (i.e. = > 0,y > 0,z > 0) which lies inside the sphere
22 +y? + 22 = 12 and above the paraboloid = Express the triple integral

/!’/ flz,y, z)dV

2., .9
=x°+y°.

as an iterated triple integral
(a) in Cartesian coordinates (z,y, z).
r.0,z).

(c) in Spherical coordinates (p, ¢, 6).

(b) in Cylindrical coordinates (
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Question 03

Consider the space region Q = {(z,y,2) € R : 2 > §, 22 +3y? + 22 < 1}. Alternatively, Q is the

region lying inside the unit sphere 22 + y? + 22 = 1 and above the plane z = 1/2. Express the volume
of region (2 -

(a) as an iterated double integral in Cartesian coordinates (z,y).
(b) as an iterated double integral in Polar coordinates (r,#).

(c) as an iterated triple integral in Cartesian coordinates (z,y, ).
(d) as an iterated triple integral in Cylindrical coordinates (r, 6, z).
(e) as an iterated triple integral in Spherical coordinates (p, ¢,6).
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Question 04

Let R be the region in B® bounded by #2 % g2 land #2 + y® + 22 < 2. Express the volume of R
using an iterated (triple) integral in spherical coordinates. (Do NOT evaluate this integral.)
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Exercises

4 8
1. Ewvaluate the iterated integral [ = //exfydyd:c (Hint: Change the order!)
0 2z
2. Let R be the region in R® obtained by removing the region defined by 22 + 42 < 1 from the region

defined by z? + y? + 22 < 2. Express the volume of R using an iterated (triple) integral in cylindrical
coordinates. (Do NOT evaluate this integral.)

3. Let R be the region in R® which is contained inside the sphere 2 + 42 4+ 22 = 2 and which lies between
the planes z = 1 and z = —1. Express the volume of R using iterated (triple) integrals in spherical
coordinates. (Do NOT evaluate this integral.)
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