Math 241, Spring 2007, Merit Worksheet 26

1. Evaluate the surface integral

//y+z+3d5’,
s

where S is the portion of the plane z — 2z + 3y = 0 that lies inside the
cylinder z% + y? = 4.

2. Find the polar moment of inertia of the part of the surface z = zy that
lies inside the cylinder z2 + y? = 25.

3. Evaluate the surface integral

//2xdydz+2ydzdx+3d:pdy,
s

where S is the portion of the paraboloid z = 4 — z2 — y? that lies
above the zy-plane with orientation given by the upward-pointing unit
normal vector. Did you see two methods for approaching a problem
like this in class? Can you check that both methods leave you with the
same (ordinary) double integral to evaluate?

4. Evaluate the surface integral

//a:dydz+ydzda:,
S

where S is the portion of the sphere z? + 32+ 22 = 9 that lies above the
zy-plane with orientation given by the upward-pointing unit normal
vector.

5. Evaluate the surface integral

//F-ndS,
S

where n is the upward-pointing unit normal vector to the surface S,
the first octant part of the plane 2x+2y+22z = 3 and F = zi+yj + zk.




6. Evaluate the surface integral

//F-ndS,
s

where n is the upward-pointing unit normal vector to the surface S,
the part of the cone z = r that lies within the cylinder » = 3 and
F=yi—2xj.

7. Suppose that F = (z2+y%+22)(zi+yJ+2k) and that S is the spherical
surface 2 + y? + 22 = a®. Evaluate

//F-ndS,
s

without performing an antidifferentiation.

8. Calculate the outward flux of the vector field F(z,y, z) = 21 + 2y7 +
3k across the closed surface S, the boundary of the solid paraboloid
bounded by the zy-plane and z = 4 — 22 — 2.

9. Mark the induced orientations of the boundary curves:

Warm-up for next time

What does the Divergence Theorem say?
Review Thursday, May 3rd? Your opinions, please.




