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Problems
Evaluate the cylindrical coordinate integrals in Exercises 1 - 6.
1.
2 pl pyV/2—12
/ / / dz r dr df
0 0 T
2.
27 V18=7rZ
/ / / dz v dr df
2/3
3.
2 pl V2—r2
/ / / dz v dr df
0 0 T
4.
0/  3vV4—r2
/ / / zdzr dr df
Va—r2
5.
2 pl pl//2—12
/ / / 3dzr dr df
o Jo Jo
6.

27 1/2
/ // rsm 0—|—z)dz7“d7“d9
1/2

In Exercises 7 - 10, evaluate the integrals.

7.
27 3 pz/3
/ / / 3 dr dz do
0 0 0
8
1 2 1+cos@
/ / / 4r dr df dz
—-1J0 0
9.

1 Vz p2m
/ / / (r2 cos? 0 + 22) r df dr dz
o Jo 0



10.

2 pV4—r2 p27
/ / / (rsinf+1)r do dz dr
0 Jr—2 0

Evaluate the spherical coordinate integrals in Exercises 11-16

11. )
T T 2sin ¢
/ / / p2sing dp do d
o Jo Jo
12.
27 pm/4 p2
/ / / (pcos ¢p)p?sing dp do df
0o Jo 0
13.
2 e p(l—cos¢)/2
/ / / p*sing dp de¢ df
o Jo Jo
14.
3n/2 pm pl
/ / / 50°sin® ¢ dp de do
0 0o Jo
15.
2 pmw/3 2
/ / / 3p%sing dp do db
0 0 sec ¢
16.

21 pmw/4 pseco
/ / / (pcos @) p*sing dp do db
o Jo 0

Evaluate the integrals in Problems 17-20.

17.
2 .0 pw/2
/ / / p3 sin2¢ d¢ df dp
0 J—mJm/4

w/3 p2cscdp 2w
/ / / p*sing df dp do
7/6 Jcsco 0

18.



19.

1 pm pr/4
/ / / 12psin® ¢ do db dp
0 0 0

20.
/2 pm/2 2
/ / / 5ptsind ¢ dp df de
w/6 J—7/2Jcsco

In Exercises 19 - 28, find the volumes of the indicated solids.
19. Find the volume of the portion of the solid sphere p < a that lies between

the cones ¢ = /3 and ¢ = 27/3.

20. Find the volume of the solid enclosed by the cone z = y/x2 + y? between
the planes z =1 and z = 2.

21. Find the volume of the region bounded below by the plane z = 0, laterally
by the cylinder 22 + y? = 1, and above by the paraboloid z = z:2 + 2.

22. Find the volume of the region bounded below by the paraboloid z = x2+%? ,

laterally by the cylinder 22 +y2 = 1, and above by the paraboloid z = 22+ +1.

23. Find the volume of the region bounded above by the sphere 2 +y2 +22 = 2
and below by the paraboloid z = 22 + 2.

24. Find the volume of the region cut from the solid cylinder 22 + 3% < 1 by
the sphere 22 + 2 + 22 = 4.

25. Find the volume of the region bounded above by the paraboloid z = 9 —
z? — y2, below by the zy— plane and lying outside the cylinder 2% + 4% =1



