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1. 15.6 TRIPLE INTEGRALS IN CYLINDRICAL AND SPHERICAL COORDINATES

(p. 1127)

49. Find the volume of the portion of the solid sphere p < a that lies between the cones
¢ =m/3 and ¢ = 27/3.

Solution:
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50. Find the volume of the region cut from the solid sphere p < a by the half-planes § = 0 and
0 = /6 in the first octant.
Solution:
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51. Find the volume of the smaller region cut from the solid sphere p < 2 by the plane z = 1.
Solution:

2r  pm/3 p2 51
V:/ / / pPsing dp dp df = - = —
0 0 sec ¢ 3

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

Solution:
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V:4/ / / p2singbd,0d¢d6’:—/ / (8sec3gb—sec?’¢)sin¢d¢d0
0 0 sec ¢ 3 0 0
w/2 pr/4 2 w/2 p7/4
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53. Find the volume of the region bounded below by the plane z = 0 laterally by the cylinder
z? + y* = 1, and above by the paraboloid z = 22 + y>.
Solution:



7/2 pl pr2 T
V:4/ // dzrdrdf=---=—
0 o Jo 2

54. Find the volume of the region bounded below by the paraboloid z = 2* + y?, laterally by
the cylinder 22 + y* = 1, and above by the paraboloid z = 2 4+ y* + 1.
Solution:

w/2 1l pr24l
V:4/ // dz rdr df = ---
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55. Find the volume of the solid The region common to the in teriors of the cylinders 2> +y* = 1
and 2? 4+ 2° = 1.

1 V1—x2 V1—x2 16
Solution:VzS/ / / dzdyde =--- = —.
0 Jo 0 3

30 The region in the first octant bounded by the coordinate planes and the surface z =

4—z2 —x2—y 12
Solution: V' = / / / dzdyder=---= 158

31. The region in the first octant bounded by the coordinate planes, the plane x + y = 4, and
the cyliner y? + 42* = 16.

4 (\/16—@;2)/2 4—y 39
Solution: V:/ / / drvdzdy=---=—.
0o Jo 0

32. The region cut from the cylinder 22 + y* = 4 by the plane = + z = 3.

" 3—=x
Solution: V' = / / / dz dy dx = = 127.
) Y

33. The region between the planes z + y + 2z = 2 and 2x + 2y + 2z = 4 in the first octant.

2—x 4—2x—y
Solution: V' = / / / dz dy de =--- = 2.

34. The finite reglon bounded by the planes z = z,2+ 2 =8,z =y,y =8, and z = 0.

8—z
Solution: V' = / / / derdydz=---= 330

35. The region cut from the elliptical cylinder z* + 4y* < 4 by the xy-plane and the plane
z=x+2

2 rVA4A—22/2  pxt2
Solution:V:2/ / / dz dy de =---=4n
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36. The region bounded in the back by the plane x = 0, on the front and sides by the parabolic
cylinder = 1—42, on the top by the paraboloid z = 224y, and on the bottom by the zy-plane.

1 1_y2 l‘2+y2 4
Solution:V:2/ / / dzdr dy=---=—.
o Jo 0 7

2. CHANGING THE ORDER OF INTEGRATION

Evaluate the integrals in Exercises 41-44 by changing the order of integration in an appropriate

4
41. /// cos ( dx dy dz.
2y

Solutlon
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Solutlon
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