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1. ODEs and Initial Value Problems (IVP) [45%o1)

A. Solve the following ODE, y'(e®” —y)cosx = e” sin2x,y(0) = 0 [20%]

B. Solve the following ODE, y" — 6y’ +9y = 6x? +2—12e%*.  ps%]

2. Linear Algebra [15%]

Find the eigenvalues and their corresponding eigenvectors of the following
matrix
. 8 —i
a=(5 )

3. Fourier Analysis [40%]

A. Find e Fourier sevies of the following periodic function with period

0 —t<x<0 :

=2r — % %

P » f(x) {ﬂr——x, 0<x<m’ [20%]
B. Find the Fourier transforms of the function, f(x)=e™*, where
[20%]

a>0.
Note that the Fourier transform is defined by

F(w) = SF@) = f e wxdx
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