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10.

Answer ALL Questidns.
PART A — (10 x 2 = 20 marks)

State the orthogonal property of Bessel’s function.

Obtain J, (x), where J,(x) is the Bessel function of order n.
2

Explain the shifted QR aléorithm.

What is meant by Least Squares solution?

\ , .
If flx)= ha®, O<x <'3 is a pdf of X, then find the value of K.
0 otherwise ' '

The random variable X has a Binomial distribution with parameters n = 20,
p = 0.4. Determine P(X = 3). _
Define joint probability density function of two random variables X and Y.

State any two properties of correlation coefficients.

' What is the probability that a customer has to wait more than 15 minutes to

get his service completed in a (M |M ]1): (06|FIFO') queuing system, if 1 = 6/hr
and x4 = 10/hr?

Write down the pdf of the waiting time in the system Wr.
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(a)
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PART.B — (5 x 16 = 80 marks)

Solve( t)he Bessel’s equatlon to find the solution of first kind of order
n,J

Or

.Prove that

@ [k =) 2a)

(a)

(b)

(a)

(b)

(a)

(@ I, )+ 2, =Toae) | (8+48)
0111
" . 1011
Construct a QR decomposition for the matrix A = 110 1) (16)
1110 |
- Or
Construct a Singular value decomposition for the matrix
. 2 2 -2 ‘ _
A=l2 2 -2/ : - (16
-2 -2 6 ‘ ‘ '
ax : 0<xx1
£ the pdf of X is given by f(x)= &  1=*=2
: P g1 oy " |8 -ax: 2<x<3

0 otherwise

(i) Find the value of “a”.
(i1) Fmd the cumulative distribution functlon of X.

" (iii) Compute P(X <1.5). o (16) -

Or

Derive the moment generatmg functlon, mean and variance of the
Exponent1al distribution. (16)

The joint probability density function of two random variables X and Y is

: 2-x-y, 0sx<10<y<1
given by f (x,y )={ 0 otherwise

Find the Var(X), Var(Y) and also the covaﬁénce betweenX and Y. - (16)

Or
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(b)

(a)

(b)

The joint p.d.f of a bivariate random variable is given by
(2,) = kxy, 0<x<10<y<l1
Y/= 0, otherwise

(i) FindK.

(ii) Find P(X +Y <1)

(iii) Are X and Y independent random variables? - (16)
An automatic car wash facility operates with only one bay. Cars arrive
according to a poisson distribution with a mean of 4 cars per hour and

may wait in the facility’s parking lot if the bay is busy. If the service time
for all cars is constant and equal to 10 minutes, determine

(i) mean number of customers in the system.

(ii) mean Wéiting time of a customer in the system.

(iil) mean waiting time of a customer in the queue.

(iv) mean number of customers in the queue. - (16)
Or

A petrol pump has 4 pumps. The service time follows an exponentlal

dlstnbutlon with a mean of 6 minutes and cars arrive for semce in a
poisson process at the rate of 30 cars per hour.

) What is the probablhty that an arrival will have to wait in the line?

(i1) Find the average waiting time in the queue, a&erage time spent in
the system and average number of cars in the system. (16)
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