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1. (25 pts) (Laplace transform) Prove the Laplace transform of the function f(t) = #" is

given by
n!
(t'ﬂ) = Sn+1

where n is 0 or a positive integer. The definition of the Laplace transform for a function

= / F(2) x e~ d.
0

f(¢) is given by

2. (25 pts) (Fourier series) An analytical function f(z) is defined in [—m, 7] and can be

represented by a Fourier series by
oo
f#) =ao+ > an x cosnz + b, X sinng.
n=1
Show that a, and b, can be expressed as

1 Ky
=~ /f(:c) X cosnz dz

-
and

17 ,
= ;ié f(z) x sinnz dz.

3. (25 pts) (Calculus) A Gaussian function can be defined as

Gz)=Ax e
Find the noyrmalization constant A such that

/ G(z)de = 1.
4. (25 pts) (Vector calculus) A vector field is given by
T=yz1+32z]+zk

Find the curl for the vector field .



