
MATH 2203 – Final Exam (Practice Version)
December 11, 2013

S. F. Ellermeyer Name
Instructions. Your work on this exam will be graded according to two criteria: mathematical
correctness and clarity of presentation. In other words, you must know what you are doing
(mathematically) and you must also express yourself clearly. In particular, write answers to
questions using correct notation and using complete sentences where appropriate. Also, you
must supply sufficient detail in your solutions (relevant calculations, written explanations of
why you are doing these calculations, etc.). It is not sufficient to just write down an “answer”
with no explanation of how you arrived at that answer. As a rule of thumb, the harder that I
have to work to interpret what you are trying to say, the less credit you will get. You may use
your calculator but you may not use any books or notes.

There are 8 questions on this exam. Everybody must do numbers 5, 6, 7, and 8. Everybody
must also choose one of numbers 1 and 2 and one of numbers 3 and 4. I will only grade one of
numbers 1 and 2 and one of numbers 3 and 4 - whichever you tell me to grade as circled
below.

Grade number 1 2 (circle one).

Grade number 3 4 (circle one).

1. Evaluate the triple integral


0

/3 
0

 
0


y sinzdxdydz.

Show your procedure in detail.

2. Use a triple integral to find the volume of the region cut from the cylinder x2  y2  4 by
the plane z  0 and the plane x  z  3. (The region is pictured below.)



3. Let D be the region bounded below by the plane z  0, above by the sphere
x2  y2  z2  4 and on the sides by the cylinder x2  y2  1. (See picture.) Set up triple
integrals in cylindrical coordinates that give the volume of D using the orders of
integration
a. dzdrd
b. drdzd
c. ddzdr.

(up to 10 points possible if you get at least one set up correctly.)

4. Use a triple integral and spherical coordinates to show that a sphere of radius R  0 has
volume 4

3 R3.

5. Let F be the vector field

Fx,y, z  2xi  3xj − z2k.

Let C be the circle x2  y2  9 in the xy plane oriented counterclockwise. Evaluate


C

F  dr.

You can either do this directly or use Stokes’ Theorem (or really Green’s Theorem in this
case).

6. Let F be the vector field

Fx,y, z  x2yi  2y3zj  3zk.

Let S be the surface of the cone z  x2  y2 that lies between the planes z  0 and z  1.
Evaluate




S

curlF  nd

where n is the unit normal vector field that points out of the cone. You can either do this
directly or use Stokes’ Theorem.

7. Find the outward flux of the vector field

Fx,y, z  x2yi  2y3zj  3zk

across the surface, S, of the cube bounded by the planes x  1, y  1 and z  1. You
can either do this directly or use the Divergence Theorem. (The picture below shows the
vector field F along with the surface S with the y  −1 face removed so that we can see
inside.)

8. Find the outward flux of the vector field

Fx,y, z  x2yi  2y3zj  3zk

across the surface, S, of the sphere x2  y2  z2  9. You can either do this directly or use
the Divergence Theorem.


