Fayoum University Mathematics

Faculty of Engineering First Term of 2008/2009
Dept. of Electrical Engineering (Communication Engineering Section) Final Exam
Third Year Time: 3 hours

Answer the following SEVEN questions:
1) The joint probability density function of two random variables X and Y is given by:

Fyyley)= {

K cos(x+y) 0<x<025r , D<y<025x

0 otherwise

a) Find the probability density function of X.

b) Find the constant K.

¢) Find the best predictor ¥ of Y in the least mean squares sense.

(16 points)

2) A random process is defined by:
Formil—
1+1*
where X is a continuous random variable having the probability density function:
[1
f'\-{_u}=<; Dex<a
0 otherwise
a) Find the mean and variance of X.
b) Find the autocorrelation function Ry (¢;.1;) of Z,.
¢) Is the random process Z, stationary in the wide sense? Why?
d) Is the random process Z, stationary in the strict sense? Why?
(12 points)
3)  Solve the partial differcntial equation:
53 2
z i‘—i,-a—" Dex<a ., 120
ot et ar?
subject to the boundary conditions:  w{0,)=0 ., ulz.)=0 r=0
and the initial conditions:  #(x.0)= f{x)=dsin(2x)+ 13 sin(5x) NDex<a

9
i" = glx)=3sin(7x) + 6sin(10x) [IEETS 4
Ol =0

(15 points)
4) a) Write the general solution of the following differential equations:
(i) 2y ex 81 v2 25]_1' =0

i) x2 v e ey -9 22 +6a)y=0

PP | a 4
(i) h -5 }I ey +|T2———= |¥=0
I-x=)

b) What is the value of I\;u-',{! Tv = 6sin y)dv?
"
(12 points)



3)

6)

7

Evaluate the following definite integrals:

a0
a) ff =1:13 [l -e™ ]d.f [Express your answer in terms of 1(0.25) ]
1
1

=

0.5x | T fi \ _'}
b} [ - - | cosxdx [Express your answerinterms of 17— Land 1 = |]
sinx sin?x) \ﬁ, \3/

(14 points)
Let J, (x) be Bessel function of the first kind of order v . Evaluate the following integrals:

a) ]‘Jl. (b) "1 r.‘xp(— ax’ }dx w=0

0

b) J-’ (hx) 5+ exp( ax” ]d'r a=0

(x vk
Hint:
[Hint: o, (x)= zk'l‘(v-kn}\zJ

(16 points)
Let £,"(x) be the associated Legendre function of the first kind. Prove that:
@ 0 5m
p T L =l

m+05
n=i) "ol =250 447

[Hint: The generating function ofLugundre polynomials is: w(x.r)= ([ 2xt+4" J us

(15 points)
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