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1. A lamina occupies the region D that is the part of the filled unit disk x2 + y2 ≤ 1 located
in the first quadrant. The density function of the lamina is ρ(x, y) = x. Use polar coordinate
integration to find the center of mass of the lamina.



2. Evaluate the triple integral

∫ ∫ ∫
E

xdV where E is the tetrahedron with vertices (1, 0, 1)

(0, 1, 1), (1, 1, 1), (1, 1, 2).



3. Find the mass of the solid that is located inside the paraboloid z = −x2 − y2 and above the
z = −4 plane. The density function is ρ(x, y, z) = z.



4. Find

∫ ∫ ∫
E

zdV where E is the part of the filled sphere x2 + y2 + z2 ≤ 8 located within the

cone z ≥
√
x2 + y2.



5. Compute the integral by converting it to spherical coordinates∫ 1

−1

∫ √
1−x2

−
√

1−x2

∫ −
√

x2+y2

−
√

2−x2−y2

1dzdydx.



6. You are given the iterated integral

∫ 1

0

∫ 2

0

∫ 3x2

0

f(x, y, z)dzdydx. Rewrite it as the iterated

integral of the type

∫ ∫ ∫
f(x, y, z)dydxdz. Do not compute the integral.



7. Let

f(x, y) = (a
x2

2
− 1)(y − 2) +

y2

2
− 2y,

where a is some nonzero real number.

(a) Find all critical points of f

(b) Use the second derivative test to classify the critical points, if possible. Note that your
answer may depend on a.



8. Find the absolute maximum and minimum of f(x, y) = x2 +3xy+y on D where D is the region
in the plane bounded by the x-axis and the parabola y = 1− x2.



9. Consider the integral ∫ 1

−1

∫ 1

x2

xey2

dy dx

(a) Sketch the region of integration

(b) Evaluate the integral



10. Set up, but do not evaluate, integrals which solve the following problems.

(a) Find the volume of the solid bounded by z = 0, x2 +y2 = 4, x2 +y2 = 16, z = x2 +y2−16.

(b) Find the volume of the solid bounded by x = 1, x = −1, y = 2, y = −2, z = 0, z = x2y.



11. What is the volume of the (finite) solid bounded by z = 0, z = sin(x2 + y2) and x2 + y2 = π.


