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PART A — (10 x 2 = 20 marks)

1. Determine a canonical basis for A =( 32 54] .

2. Define norm of a matrix.*.

3. Write down_the mathematical formulation of LPP.

4. When will you say a transportation problem is said to unbalanced? v
5.  State the mean and variance of Gamma distributi_on.

6.  Write Baye’s theorem on probability.

7. What are the characteristics in queueihg models?

8. Patients arrive at a clinic according to Poisson distribution at the rate of 30 per
hour and consulting time per patient is exponential with mean rate of 20 per
hour. Assuming that the waiting room can accommodate only a maximum of 11
patients. Find the effective arrival rate at the clinic.
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11.

12.

13.

State the diagonal five point formula to solve elliptic equation.

For what value of 4, the explicit method of solving the hyperbolic equation

1 .
Uy = c_2,u“ is stable, where A = _A_x‘)

(a)

(b)

(a)

(b)

cAt

PART B — (5 x 16 = 80 marks)

. , ‘ 9
Find the pseudo inverse of A = 1 301 . (16)
-1 0 2 -2 3
Or

320 1
0 0

Find a canonical basis for A = 30 . (16)
0 0 3 -1
0000 3

¢
Solve the LPP using simplex method Max z=5x, +4x,, subject to the

constraints 4x,; +5x, <10, 3x, +2x, <9, 8x, +3x, <12, x,,x,20. (16)

Or

Find an optimal solution to the following transportation problem.
213117} 6

10| 6 1
5181159 10
7 5 .3 2

(1)  Find the probability that in tossing a fair coin five times, there will
appear

(1) 3heads
(2) 3tails and 2 heads
(3) Atleast 1 head and

(4) Not more than 1 tail. 8)
(i) Obtain the m.g.f. of random variable X having pdf (8)
X, 0<x<«l
flx)=42-x, 1<sx<2
0, elsewhere.
Or.
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15.

(b)

(a)

()

(a)

(b)

(i) Let X is a normal random variable denoted by N(O, 0'). Let
Y = X2. Find the expected value of Y . (8)
(i) Let one copy of a magazine out of 10 copies bears a special prize

following geometric random distribution. Determine its mean and
variance. ‘ S . ' (8)

In a temple, arrival of devotee are in Poisson fashion with an average of
2 minutes between one and the next. The darshan takes an average of
1.5 minutes in an exponential fashion. (16)

()  Find the probability that a devotee has to wait in the queue.
(i) Find the probability that the devotee need not wait in the queue.

(ii)) Find the probability that a devotee requires more than 3 minutes to

wait and darshan.

(iv) The temple management may decide to have another queue if a

“ devotee has to wait and darshan on the average for atleast

2.5 minutes. What is the change in arrival rate needed to have
second queue?

Or

A person has two identical godowns at different locations, each with one
caretaker. At each godown the customers arrive at Poisson distribution
with a mean of 7 in 20 minutes and the service time is 25 per hour. What
will be the average waiting time in the godowns independently? If both
the godowns are shifted to a single common place with two caretakers,
what will be the average waiting time? (16)

Solve the Poisson equation u,, +u,, =-8lxy, 0<x <1, O0<y<1 given

that u(0,y)=0, u(x,0)=0, u(1,y)=100, u(x,1)=100 and h =% (16)
Or
Find the solution of parabolic equation (16)
2 .
6_1:__ 2-6-1-1'— =0 when u(0,£)=0
ox ot :

u(4,¢)=0, u(x,0)= x(4 — x). Assume h =1. Find the values upto t = 5.
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