
Math 303: Qrtiz ff 3
Fall 2008

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

Name, Last Name:

ID Number:

Signature:

. l.ou have eqbqlu.

. You may use any statement which has been provelr in class, except for the cases where you a,re

asked to reproduce the proof of that statement.

. You may ask any question abort the quiz within the fiIst 5 minutes. Alter this time for any

question yor may wart to ask 5 points will be deduced from you grade (You may or may not
get an answer to your question(s).)

******************

1, Give the statement of the divergence theorem in space (R3). To get full crcdit you must

defitre all the symbols you use in the formulas you write and explain all the conditions under

which these formulas are valid. (20 points)
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2. Use divergence lheorcm to evaluate thc surfarc integral l: [[f.^a",where 5 isthe
J Js

boundary of the region I/ in lR3 that is defitred by 0 ! z ! \n 74, n is the unit normal

outward vector to S,

F(r, g,0) = sin(3/z)i + s'j + sin(is)k.

and i,j, k arc respectively the unit vectors along the r-, 3/-, and z-axes. (30 poirrts)
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3, Let i and j be the unit vectors along the r- and y-a-xis in lR'z, (r,9) be the polar coordinates,

i.e., r :: aG} + y2 and d := tan r(y/x), fi(r,0) and Fr(r,d) be diferentiable functions on the

unit disc D defined by r ! 1, and F(r, 0) := \(r,0)i + Fz(r.O)j.

3.a) Give the statement of Green's theorem in polar coordinates for D and F(r, d), i.e., express

all the quantities appearing in the statement of the Green's theorem in terms of r, 0, fi(r,o),
F2(r,0), ar'd their partial derivatives with respect to r and P. (30 points)
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3.b) Use Green s rhcorem ro compurc t'= | I r(* - fr) o, oo *n*.D is rhe unir disc

defined by r 5 1 and F(r, d) '.: e-'" sir 9 i e"' cos I j. (20 points)
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