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ANSWER ALL QUESTIONS
PART-A (10x2=20 Marks)

1. Messages arrive at a telegraph office according to a
Poisson process with A= 3/per hour. What is the
probability that no messages arrives between 8A.M. and
12.00 noon?

2. Define Little'’s formula.

3. An automatic car wash facility operates with only one
bay. Cars arrive aceording to a Poisson distribution with a
mean of 4 cars per hour and may wait in facility’s parking
lot if the bay is busy. Find L. and W: if the service time
is constant and eqiial to 10 minutes.

4. Write the classification of Queueing network.

5.  What is meant by Monte-Carlo Simulation?

6. Write any two advantages of Simulation.

7. Convert the following L.P.P. to the standard form.
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Maximize Z = 2x; +3x; +5x3
Subject to: x; +x; —x3 = -5,
—6x; + 7%, —9x3 < 4,

X1 +x; + 4x3 = 10,

X1 2 0, x; 2 0 and x3 is unrestricted.

Solve the following assignment problem:

3 | 6 4
5 2 9
8- | 6 6

What is meant by Lagrangian function with Lagrar
multiplier?

Write the necessary condition for Kuhn_Tx
conditions.

PART—B (5x16=80 marks)

(@) () Find the mean and variance of the
Poisson process.

(i) Suppose that customers arrive at a bank
according to a Poisson process with a
mean rate of 3 per minute. Find the
probability that during a time of 2
minutes

(1) Exactly 4 customers arrive
(2) Less than 4 customers arrive

(3) More than 4 customers arrive.
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(@)

(b)

Or

A petrol pump station has 4 pumps. The
service time follows the exponential
distribution with a mean of 6 min. and cars
arrive for service in a Poisson process at the
rate of 30 cars per hour

(i) What is the prubaiﬁlity that an arrival
would have to wait in line?

(ii) Find the average waiting time in the
queue, average time spent in the system
and the average number of cars in the
system.

(ii)) For what percentage of time would a
pump be idle on an average?

Consider a queueing system where arrivals are
according to a Poisson distribution with mean
5 per hour. Find expected waiting time in the
system if the service time distribution is

(1)  Uniform from t = 56 min. to t = 15 min.

(i) Normal with mean 3 min and variance 4
min?.

Or

There are two salesmen in a shop, one in

charge of receiving payment and the other in

charge of delivering the items. Due to limited

availability of space, only one customer is

allowed to enter the shop, that too when the
3

(16)

(18)

(16)
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clerk is free. The customer who has finished
his job has to wait there until the delivery
section becomes free. It customers arrive in
accordance with a Poisson process at rate 1
and the service times to two clerks are
independent and have exponential rates of 1
and 3, find

(1) the proportion of customers who enter
the ration shop

(i) the average number of customers in the
shop and

(iii) the average amount of time that an
entering customer spends in the shop.

A transport corporation operates 15 long
distance buses each with one driver, the
corporation has a policy of keeping 3 reserved
drivers on call to replace those who report sick.
If a driver is not available, the bust trip is
cancelled, the probability distribution for the
daily numbers of sick drivers is as follows:

Number [¢] 1 2 3 4 5

Sick

Probability | 0.17 | 0.25 | 0.23 | 0.15 | 0.10 | 0.10

Use Monte — Carlo methods to determine the
utilization of reserved drivers and also
probability that at least one trip is cancelled
because no driver is available. Compare with
exact answers.
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Or

Dr. STRONG is a dentist who schedules all her (16)

patients for 30 minutes appointments. Some of
the patients take more or less than 30 minutes
depending on the type of dental work to be
done. The following summary shows that
various categories of work, their probabilities

and the time actiially to complete the work:

Time Probability
Category Required of
{minutes) Category

Filling 45 0.40
Crown 60 0.15
Cleaning 15 0.15
Extraction 45 0.10
Checkup 15 0.20

Simulate the dentist’s clinic for four hours and
determine the average waiting time for the
patients as well as the idleness of the doctor.
Assume that all the patients show up at the
clinic at exactly their scheduled arrival time
starting at 8.00 A.M. Use the following random
numbers handling the problem:

40|82 | 11 | 34| 25| 66 (17|79
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(a) Use simplex method to solve the following

LPP.:

Maximize Z =3x; —x; +3x; + 4x,
Subject to: x; + 2x; + 2x3 + 4xy < 40

2% —x;+x3+2x, 58

4x; — 2% + x3 — x4 < 10-and

X1, X3, X3, X4 20

() () Solve the
problem:

Or

following
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(1) Solve the following assignment problem:
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conditions for the optimum solution of
the following NLPP:

Maximize Z = f(x;, xp } = 3e2¥1+1 4 2¢%2+5

Subject to: x; +x, =7 and x;,x; = 0.

(i) Solve the non linear programming (8)
problem:

Minimize Z = 2x;2 — 24x; + 2x,° — 8x, + 2232 — 12x3 + 200

Subject to: xy + x; +x3 = 11 and x;, x5, x3 = 0.
Or
(b) Use Wolfe’s methed to solve the QPP: (16

Maximize Z = 2x; + 3x, — 2x,°
Subject to:x, +4x; <4, x; +x, <2
and x;,%, 2 0.




