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1. (10%)
Find the Fourier transforms of

1,lx|<a

@ F@={y 5o

®) p(x) = ﬁ;‘ by making use of the standard integral [ © ZEOX dx = Ee—lwia ,{a > 0).

—o0 x24qg?

2. (5%)

There is one matrix A which has eigenvalues 1 and -1 with respect to its éorresponding eigenvectors (é) and

(2). Please show what is the matrix A.

3. (5%}
A triangle is composed of three vectors of &, b, and Z. Please prove the law of cosines for a triangle by

means of vector analysis.

4. (15%)
Please make fully descriptions what is Green’s Theorem and write out the equation along with a drawing

illustration.

5. (5%
A rotation ¢, + ¢, about the z-axis is carried out as two successive rotations ¢, and @, each about the
z-axis. Use the matrix representations of the rotations to derive the trigonometric identities

cos(@4 + @3) = cos @4 cos @, — sin ¢, sin @,,

sin{¢@4 + @,) = sin @4 cos @, + cos @4 sin @,.

6. (10%)
(a) Find the Fourier series representation of

_(0,-r<x<0
f(x)_{x,05x<ﬂ:.

(b) From the Fourier expansion show that

7r2_1+1 1
g = 32+52+ .
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7. (15%)Find the integral J'MLZ =7 (where 0 <b < a) by Residue theorem
* (a+bcosb) .
: : d’y 2dy I(I+1)
8. (15%) Find the solution of y(x) for —5-+————-——5—y= §(x —a)_ [0 <x< oo]

e xdx x’
where a> 0, /:positive integer, and y(0)=y(c0)=0
9. (10%) Use Laplace transform to solve y"—y'=sin(?) with y(0)=2, y'(0)=0,and y*(0)=0

2
10. (10%) Solve the partial differential equation % =c? %+ sin(x) for t>0, 0<x<x with boundary

condition #(0,7) =0, u(x,f) =~ and initial condition u(x,0)=2sin(x)




