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ons : (1) As per the Instruction No. 1 of Page No. 1
(2) Figures to the right indicate full marks of
the question.
(3) Statistical tables and simple calculator can be

used.
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1 (@) Explain the following terms in relation to linear 6
programming :
(1) Basic feasible solution
(2) Optimum solution
(3) State the assumptions of linear programming.
(b) Food X contains 6 units of vitamin A per gram and 8
7 units of vitamin B per gram and its costs 12 paise
per gram. Food Y containg 8 units of vitamin A per gram
and its costs 20 paise per gram. The daily minimum
requirements of vitamin A and vitamin B are 100 units
and 120 units respectively. Find the minimum cost of
product mix by Simplex method.
OR
1 (@) Write the revised Simplex algorithm for solving a 6
given programming problem.
(b) GNFC Ltd. must produce every month 1000 kgs. of a 8
special mixture to meet the contractual obligation to a
consumer. The ingredients involved in the mixture are

X, X, and X;. The costs per kg. of X, X, and X,

are Rs. 16, Rs. 20 and Rs. 24 respectively. According
to the technological constraint the proportion of X,

3
should not be more than E and the mixture should

contain at lest 150 kgs of X, and 200 kgs of X,.

Graphically or by Simplex method; determine, for
each ingredient to be used in order to minimize the total
cost of production of 1000 kgs. of mixture every month.

2 (a) Write the uses of duality in the linear programming. 4
(b) Obtain the optimum solution from its dual optimum
solution.

Obtain the value of x; and x, which
maximise 2z =2x;+x, subject to

x1+2x2 <10, X+ %, <6, X=Xy <2

xl—ZxZSl, xIZO,xZZO
OR
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2 (a) State the fundamental theorem of duality. 4
(b) Obtain the optimum solution of the linear programming
problem by using Big-M method.

Maximize Z = 4x1 + 5x2 - 3x3 +50

2x) +3xy + x5 <40 ... 3

X1, %o, Xg >0

3 (@) Describe ABC analysis of inventory control. 6
(b) The annual demand for a product is 500 units. The cost
storage per unit per year is 10% of the unit cost. The
ordering cost is Rs. 180 for each order. Then obtain the
optimal order quantity for which the price breaks are
given below :
Quantity (Units) Price per unit (Rs.)

0<@, <500 25
500<@, <1500 24.80
1500 < Q4 <3000 24.60
3000 < @, 24.40
OR
3 (@) Describe the Pareto's law of "Always Better Control"” 6

analysis for inventory control
() A company uses annually 24000 units of raw material 8

which costs Rs. 1.25 per unit. Placing each order costs
Rs. 22.50 and the carrying cost is 5.40% per year of the
average inventory. Find the economic lot size and the
total inventory cost (including cost of material).

Should the company accept the offer made by the
supplier at a discount of 5% on the cost price on a single
order of 24000 units.

RE-3424] 6 [Contd...



4 (a)
(b)
4 (a)
(b)

What is queueing problem ? What are the main
components of the queueing process ? Explain with
suitable illustrations the usefulness of queuing theory
in business and industry.
An airline co. has one reservation clerk in its office
(system). The clerk handles information regarding
passenger reservation and flight timings. Assuming that
the no. of customers arriving during any given period
is Poisson distributed with an arrival rate of 8 per hour
and that the reservation clerk can serve a customer in
6 minutes on an average, with an exponentially
distributed service time.
(1) What is the probability that the office (system) is
busy ?
(2) What i1s the average time as customer spends in
the system ?
(3) What is the average length of the queue and what
is the no. of customers in the queue ?
OR
Explain the single service channel finite and infinite
capacity queueing models. Also write the characteristics
of these models.
There are five jobs, each of which must go through
machines A, B and C in the order ABC. Processing
times (in hours) are given in table below. Determine a
sequence for five jobs that will minimize the elapsed
time. Also obtain the Idle time for each machine.

Job [A B/ [C.
1 (8[54
2 |10[6 |9
3 |6 [2]8
4 |73 s
5 |11 4 |5

5  Write detailed notes on any two of the following :

ey
)

3)
4)
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Poisson process and Exponential distribution in the
context of queueing theory.

Big-M method and its utility in linear programming.
Inventory models with shortages

14

Explain in detail M/M/1 : « FIFO queueing model and

write their important characteristics.
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