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1. (30 pt) Evaluate the following double integral

1 pv1=a?
/ / cos(z? + %) dy dz.
o Jo



2. (35 pt) The shape of an ice cream is part of the unit ball: z2+9%+22 < 1
inside the upper part of the cone: z = /2 '+ y2. The density function
6(z,y, %) = z.

Set up the integrals for the following quantities, but do not evaluate!
(a) the mass of the ice cream (b) center of the mass.

(Hint: use spherical coordinates and some symmetry property.)



3. (35 pt) Let D be the domain in the first quadrant of z-y plane bounded
by the following four curves:

1 2

y =z, y=2x, Y= V=

Find the area of domain D (Hint: Change variables u = %, v=+/TY).



4. (35 pt) Determine whether the vector field
F = (y cos(zy) + 2xy°, z cos(zy) + 3z2%y?)

. . . . 4 . . 0 .
is conservative or not. If it is conservative, find its potential function.



6. (35 pt) Let F = (2y,yz,z). Let G be the upper hemisphere z =
v/1 — 22 — y? and n be the unit normal pointing upward.

(a) Use Stokes’ theorem to identify the surface integral
/ / V x F-ndS.
G

(b) Use Stokes’ theorem again to evaluate the above surface integral
by a double integral in z-y domain.

with a line integral.



