
a

a

Math 303: Final Exam
January 03, 2018

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

Name, Last Name:
ID Nurnber:

Signature:

You ]rave 2.5 hours.

You rnust shorn' the details of all vour work. Illegible and ambiguous explanations ald ctrlculatiols
will lead to deductions from vour grade.

Problem 1 (10 points) Let A : lR.3 -+ R3 and B : lR.3 -+ lR3 be vector fields having first partial
derivatives. Use the Levi Civita symbol to determine a, {) € IR such that
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Problem 2 (20 points) Let a and r be positive real numbers,

A(r, y , z) :: (y z2 , -Xz , e."a') ,

51 ancl Sz be respectively tlie surfaces defined by z: -a(r, *92) and 12 +y2 I z2: 12, a1d
S be the part of Sz that lies abor.,e 51, i.e..

S :: {(r, u,z) eR, |,, + y, + 22 : r.2

Use Stokes' theorem to evaluate the surface integral 1
unit normal outr.l,ald rrector for S.
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Problem 3 Let D be the region in R.2 that is bounded b). the square S with vertices (0,0), (1,0),
(1, 1), (0, 1) Green's Theorern states that fbr any vector-valuecl function F : lR.2 -+ lR.2 that is
rlifl'ercntiablc irr D and on ,9

[, u,- [[ (aF' "')r, Jl,\; ,t )rtrds
where r :: (2, g) and F :: (Fr, Fz).

3.a (10 points) Prove this staternent by computing both sidcs of the abo',,e equation.
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3.b (10 points) Let C be the contour defined b5, giving counter-clockwise orientation to the
square S. Pror.,e Cauchy's theorern for C. i.e.,rshow that for any functions /:C -+ C that is
Irolomorphic in the region D bounded by C 
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Problem 4 (25 points) Evaluate the (principal value) of the improper integral:
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Problem 5 (15 points) Use Fouricr transforrrratiorr to firrd a particular solution fbr tlie difi'er-
dI

cntial equatiorr 
*u@) -'y(r): d(r), u,here d(r) is the Dirac delta functicin.

Hint: Llvaluate Fourier trarisfbrrrr of bottr sides of this equation to find the Fourier trarrsform
of a solutiort. Thert use your resporlse to Problern ,1 to fintl the solution.
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Problem 6 (10 points) Find the real Fourier serics for 51r'z - 4) where d(r) is the Dirac clelta
function.
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