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1. (15%) Evaluate the following integral. Detailed evaluation procedure is required.
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2. (15%) Given the function (( z +1)) , represent it by its Maclaurin series, and give
s

the region of validity for the representation.
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3. (15%) Consider the matrix 4_| ; o _j|. Diagonalize 4 by similarity
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transformation. Transition matrices should be given.

4, (a) If 7 and 7 are the position vector and unit normal vector to a closed
surface S of a region 7, which can be non-smooth, evaluate the surface integral
of # Lj 7ids , when the coordinate of origin is (i) (5%) outside of S and

Sr
(i1) (5%) inside of S.
(b) (5%) Consider a charge ¢ at the origin. Its corresponding electric field is
- q r
E = 3 where & is a dielectric constant. Based on the results in (a),
47er

derive Poisson’s equation V2¢$=g where Q is charge density and ¢ is

electrostatic potential such that ¢ = J.”r QdV ., (V: volume) and E=Vg

respectively.
5. (15%) Solve the following differential equation

y"’——6y"+12y’-8y=\[;ez".

6. (15%) Find the Laplace transform of the full-wave rectification of sinw ¢
(Show the details of your work).

7. (10%) Using the Fourier integral representation, show that

cos( 7w /2)cos x@ Zcos x when ‘x|< z
f > do =142 2
I-o 0 when  |x|> %
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