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Solve theinitial value problem: y¢+ thl y=3; y(0)=5. (Note: yt° %) (8%)

Find the general solution of the following differential equation

2
y@+ 4yC+ 4y = 2cos(2t) - 3t 2! (Note: y¢o % and y¢° %) (10%)
t
Solve theintegral equation f(t)=¢e ~" ge - 3Q f(a)e™day (8%)
é a
Let R* havethe Euclidean inner product. Find two vectors of norm 1 that are orthogonal
to the threevectors u=(2,1,- 4,0),v=(-1,-1,2,2),and w=(3,2,- 3,4). (12%)
z b AN
Let A=g g
& dg
(1) Findtheroots of the characteristic equation of A. (6%)
(2) Find the sufficient condition such that the matrix Ais diagonalizable and explainit. (8%)

For the continuous-time periodic signal  x(t)

i 2, OEt£2

|
and Xx(t +4) = x(t
1-1, 2£t<4 (t+4)=x

determine the fundamental frequency wg and the Fourier series coefficients a, such that

3
xt=a ay el Wot, (12%)
k=-¥

Let X(w) denotesthe Fourier transform of x(t) .

(1) Find the Fourier transforms of %x(t - 3 intermsof X(w) (6%)

(2) Find the inverse Fourier transforms of X" (Wp - w) intermsof x(t) . (6%)

(wp isaconstant)

TO BE CONTINUED /Y



CONTINUE 2

8. A random variable X has a probability density function

i 1/(b-a) a£x£Eb
f(x)=1i , Wherea! b
i0 eleswhere

(@) Find thedistribution function of the random variable X.

(b) Find the mean value of the random variable X.

(c) Find the variance of the random variable X.

(d) Find the variance of the new random variable Y =4X +2.

9. Two random variables X and Y have mears E[X]=1 and E[Y] =2, varianc&ss% =4

and s% =1, and a correlation coefficient r yy =0.4. New random variables V and W are
defined by

V=-X+2Y W =X +3Y
(@) Findthevarianceof V.
(b) Find the E[VW].

Note: E[Z] denotesthe mean value of the random variable Z.

THE END
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1. Solve the initial value problem Y&+ %1 y=3; y(0)=5. p27 (8%)
X

Ans:y = x+1+4(x+1)'2

2. Find the general solutions of the following differential equation p.97

y@+ 4yt 4y = 2cog(2x) - 3xe 2X (10%)

Ans:y =ce 2 +c,oxe” %X +%cos(2x) - %x:”e' 2X

7 \t \
3. Solvetheintegral equation f(t) =€ 3 Gt BQ f(a) e®Pda p.146 (8%)

B H
s+3  _ 1 3

Ans: F(s) = =
(s+2)(s+6) 4(s+2) 4(s+6)

b f(t)=te?+3¢ 6
4 4



3t €t

3. Solvetheintegral equation f(t) =€ Ae - 3qf(a)e da p.146 (8%)

5
1 3
Ans: F(s) = - F(S
() s+2 s+3 (5
b "=t p =15t __ L1 , 3
S+3 S+2 (s+2)(s+6) 4(s+2) 4(s+6)
1 .2t , 3 -6t

p f(t) :Ze +Ze

8.



