MATH 234 (A. Assadi) - Fall 2007 - FINAL
Wednesday, December 19, 2007

NAME (print):

Instructions:
1. Write your name on each page.

2. Circle the name of your TA:

CHILDERS TONEJC

3. Closed book. Closed notes. Calculators allowed. No laptops.
4. 2 index cards of size 3" x 5” with formulas allowed.

5. Answer your questions on the exam paper. There are some extra pages in the
back if you need them.

6. Show all yduf work. Partial credit is given only if your work is clear.
7. Enclose your final answers clearly in a rectangle.

8. Time allowed: 120 minutes.

Problem 1| 20
Problem 2| 20
Problem 3| 20
Problem 4| 20
Problem 5| 20
Problem 6 | 20

Total |120
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Problem 1. The plane z +y + 4z = 2 cuts the cone 2> = 2%+ in an ellipse. Using
the method of Lagrange multipliers, find the greatest and the smallest values that
the function f(z,y,z) = 22 takes on the ellipse. Write the equations that you need
to solve in the box below. Put your final answer in the two boxes at the bottom.

Greatest value: Smallest value:
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Problem 2.

(a) Compute the gradient of the function f(z,y, z) = e*y + cosy + 2zz.

(b) Let F =e*i+sinyj+ 4zyzk. Find curl(Vf + F).

(c) Now let G = e®yi+sinyj+ zz*> k. Compute div (G + curl(Vf + F)).
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Problem 3. Consider the annular ring A = {1 < 22 + 9% < 4} and let M =
y(cos(zy) — 1), and N = z(1 + cos(zy)).

(a) Sketch the region A and the vector field F = M i+ N j at the points where the
boundary of A intersects the coordinate axes. Make sure that your vectors have
proper length!

(b) Cbmpute the circulation
/ Mdz + Ndy
oA

of F around the boundary of A. HINT: Green’s theorem mightv be useful.
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Problem 4. Consider the sphere 72 +%2+ 2% = a? and the cylinder z2 +y% = a®. Let
0 < hy < hy < a. Show that the surface area of the part of the sphere between the
planes z = h; and z = hy equals the surface area of the part of the cylinder between
the same two planes. In other words, the surface area of the sphere over any vertical
span is equal to the surface area of the circumscribing cylinder over that same span.
(This was already known to Archimedes!)






