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M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester

Communication Systems
MA 9218 — APPLIED MATHEMATICS FOR COMMUNICATION ENGINEERS
{Common to M.E. Computer and Communication)

(Regulation 2009)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A - (10 x 2 = 20 marks)

1. Find the general solution of x2y" +xy' + (43:2 - 9)}! =0.
2. Prove that % [, (W ()] = x[J 2(x)~ 2, (x)]

3. Write a short note on least square solution.
4.  Define singular value of a matrix.
5. . Define moment generating function of a random variable X.

6. If Xis a Poisson variate, such that P(X = 2)=9P(X =4)+90P(X =6). Find the
B
variance of X.
7. The joint frequency function of (X, Y) is given to be

Ae™?, 0<x<y, 0<y<w
X, ¥} =
f( ) { 0, otherwise

Determine A.
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Explain the term regression.

State all the queue disciplines in queuing system models.

Define transient and steady state systems.
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PART B — (5 x 16 = 80 marks)

@ ¥ o,a,,..2, are positive roots of Jo(x)=0, prove that
1_% Jo(anx)

= inO0<x<l. ®
2 Hadla)

Gi) Prove that y =+ -J,(x) is a solution of x%y" + (xz -n? +—i—]y =0.

®
Or

Derive the orthogonal property for Bessel functions of the first kind. (16)

1 -11
Find QR decompositionof A={ 1 0 1. . (16)
-1 1
Or
Solve the following system of equations in the least square sense : (16)

2, +2xy ~ 2% =1
2, +2x, -2x; =3
—2x) —2x, +6x, =2

(i) A Random variable X has the pdf given by

1) {29‘2’”,' £>0

0, =x<0
Find
(1) MGF

(2) First four moments about the origin. )]
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(i) Four coins are tossed simultanecusly. What is the probability of

getting
{1) 2 heads
(2) atleast 2 heads
(3) atmost 2 heads. (8)
Or
()  Derive the mean and variance of geometric distribution. [€)]

@i)) In a distribution exactly normal, 7% of the items are under 35 and
89% are under 63. What are the mean and standard deviation of
the distribution? 8

X and Y are two random variables having joint density function

6-x-y
f(x,y): — O<x<2,2<y<4
0, - otherwise

Find

@ PX<1nY<3)

() PX+Y<3)

(i) P(X <1/Y <3). (16)

Or

Determine the regression equations and calculate correlation coefficient.
18)

X: 24 6 8 10 12 14

Y: 4 2 510 4 11 12

A cellphone servicing person spends an average of 30 min, in one
equipment. If the cellphones arrive at an average of 12 per 8 hour day
with Poisson distribution, then

(i) How long the servicing person will be idle on the average in a day?
(ii) What is the average queue length?

.
(iii) What is the probability that a cellphone will be kept to wait in the
queue for service?

(iv) How many cell phones will be in the shop, when a new cellphone
comes in? (16)

Or



[image: image4.png](®) An investor invests Rs. 1,000 a month in one type of stock market
security. He purchases the securities at random and keeps them for
about 3 years on the average and sells at random times. The investor
experiences that about 10% of the securities decline at about 30% a year
and the remaining 90% appreciate at the rate of about 15% a year :

Compute
i) the probability that the investor will set out completely
i) the probability that the investor will own more than 10 securities

(iii) the probability that the investor will own between 30 and
40 securities, inclusive

@v) the investor’s net annual equity in the stock market. (16)




