
SM311O (Third Exam)

24 April 1998

1. Use double or triple integration to determine the volume of the tetrahedron
with vertices (0; 0; 0), (2; 0; 0), (0; 3; 0), and (0; 0; 4).

2. Compute the 
ux of the velocity �eld v = (1� x2)j through the surface S, the
disk of radius 3 in the xz-plane centered at the origin.

3. Compute the 
ux of the velocity �eld h0; 0; zi through the surface of the hemi-
sphere x2 + y2 + z2 < 1 and z � 0. (Hint: You may calculate the 
ux directly,
or indirectly by applying the divergence theorem.)

4. Let v = h2xy � z2; x2 � 2yz;�y2 � 2zxi.

(a) Does v have a potential �? If no, explain. If yes, �nd it.

(b) Compute
R
C
v � dr where C is the straight line connecting (0; 0; 0) with

(1; 1; 1).

5. Let v(x; y; z) = hax2 � by2; cxy; 0i be the velocity �eld of a 
uid whose density
is one and its viscosity is zero. Here a, b, and c are arbitrary real numbers. Find
all values of these constants so that the pair (v; p) satis�es the Navier-Stokes
equations
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+rv � v) = �rp+ ��v; div v = 0:

1


