Brd ke 101 245 EALERALEHRBATAAAE

%1 2 B3 4079
#8 TEES [(FriEtEcal £f§$1§

1. (15%) Please find the solution of y for the first order differential equation.
' +ly =3x?, and y(1)=5
X
2. (15%) Please find the particular solution of y for the second order differential equation.
y'+2y —3y=4e
3. (18%) A signal x(f) is a periodic with period T;=8 and can be expressed as

x(t) = Zakej(h/g)kt . The Fourier coefficients of this particular signal are given by the

k=—

. 1 0 - (27 I8)kt
-integral 3 .[_4 (4+1t) dt

3.1 (6%) In the integral expression for a a; above, the integrand and the limits define the|.
signal x(#). Determine an equation for x(7) that is valid over one period. i
3.2 (6%) Using the result from (3.1), draw a plot of x(#) over the range —8 < < 8 seconds.

Label your plot carefully.
3.3 (6%) Determine the DC value of x(z).

4. (12%) Considering the periodic function x(#) plotted in following Figure,
Jh'm)

~2T =) "":lan ()%7;) Ty 2Ty ¢

4.1 (6%) Find the DC value ap and other Fourier coefficients a; for £ # 0 in the Fourier
series representation of x(f).

4.2 (6%) Define a new signal as p(£)=2x(t-To/2). Use the time shifting property to write
down the Fourier series coefficient by and by for k # 0 for the periodic signal y(¢) without
evaluating any integrals. -

5. (20%) Find the inverse Laplace transform of G(s) = ZS
(s+3)(s" +45+5)
6. (20%)
1 -3 0
6.1 (10%) Find the LU-factorization of the matrix4=/0 1 3,
2 -10 2
1 -3 0|x -5

6.2 (10%) Use the result of 6.1 to solve |0 1 3} x, = 11
2 =10 2| x, -12
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