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Math 503: Quiz # 4
Fall 2007

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

e You have B0 minutes.

e You may use any statement which has been proven in class, except for the cases where you are

asked to reproduce the proof of that statement.

e You may ask any question about the quiz within the first 5 minutes. After this time for any
question you may want to ask 5 points will be deduced from your grade (You may or may not get

an answer to your question(s).)
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1. Let F : R® — R? be defined by F(z,y, z) := (sin(z — 2) — 3y*, cos(y —
for all (z,y,2) € R3, and C := {(z,9,2) € R® |2 +y* =1, 2
counterclockwise along C. (25 points)
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2. Consider the surfaces

Sii={(z,y,2) eR® | z=1— /22 +¢% 0<z<1},
82::{($,y,2f)€R3|Z= 1—($2+y2), OSZS]-}:

and let r := (z,y,2) for all (z,y,2) € R?, r = |r|,i'::fforr;«-‘O,andF:R"”—)Rabea

differentiable function such that (V x F)(z,y,z) = f(r)f for some continuous function f:R—=>R
2.a) Show that / (VxF)-ndS= (V x F) - n dS, where n is the unit outward normal
s S.
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2.b) Evaluate / (V xF)-ndS. (20 points)
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3. Find the stationary points of the following functional with fixed boundary conditions

. (30 points)
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4. Evaluate the functional derivative

¥(0) =0and y(1) = 7. (20 points)
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