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Problem 1. Find the volume of the solid region bounded by the plane x + 3y + 6z = 1, x = 0, y = 0, and
z = 0.

Problem 2. Find the volume of the solid region bounded above by the sphere x2 + y2 + z2 = 2 and below by
the circular paraboloid z = x2 + y2 using the cylindrical coordinate.

Problem 3. Find the volume of the solid region between the spheres x2 + y2 + z2 = 1 and x2 + y2 + z2 = 4
and below the upper nappe of the cone 3z2 = x2 + y2 using the spherical coordiante.

Problem 4. (Challenge Problem) Find the volume of the solid region bounded above by the sphere x2+y2+
z2 = 64 and below by the plane z = −4

√
3 using the spherical coordinate. The following are just suggestions

to solve the problem.

(a) Find volume V1 which is bounded above by the plane and bounded below by the sphere. Then the
volume V we want to find is

V = (volume of the sphere)− V1 = 4π83 − V1

(b) Compute φ when the plane and the sphere intersect by chaing both equations into spherical coordi-
nate.

(c) Express the range of ρ in terms of φ.
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Problem 1. Let R be the region formed by projecting the solid onto the xy-plane. This is given by the line
x + 3y = 1, or equivalently, y = 1
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Problem 2. If we substitute z = x2 + y2 into the sphere equation x2 + y2 + z2 = 2, we get z + z2 = 2. This
factors as (z + 2)(z − 1) = 0, hence z = −2 or z = 1. Based on our sketch, z > 0, so z = 1. This says that
the intersection between the sphere and the paraboloid is x2 + y2 = 1 which is a circle of radius 1. Then the
integral is ∫ 2π
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To figure out the range for z, we convert the equations into cylindrical coordinates. Namely, the paraboloid
is z = x2 = y2 = r2. For sphere, first solve for z. Then z2 = 2 − r2 ⇒ z = ±

√
2− r2. Again, z ≥ 0 in the

sketch, so z =
√
2− r2. Since the top function is the sphere and the bottom function is the paraboloid, the
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