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Instructions : (1) Figures to the right indicate the full marks of that question.
(2) Use of simple calculator is allowed.
(3)  Graph paper will be given on request.

1. (a) Derive economic order quantity model for an inventory problem when shortages
are not allowed. 6
OR
Discuss the various models in the problem of inventory control.

(b) Annual demand for a particular item of inventory is 2000 units. The price quoted
by the supplier is ¥ 80 per unit. However the supplier is ready to give discount of
10% for order of 800 units or more. If the inventory carrying cost per unit per year
is 20% of the cost of the unit and ordering cost is I 100 per order then decide
discount offer is worth-while or not. 4

OR
Consider the following data :
Cost of the product : ¥ 200 per unit
Ordering cost : T 120 per order
Carrying cost : ¥ 25 per unit per year
Stock-out cost : T 5 per unit.
Annual demand : 5000 units.
Compute (i) EOQ (ii) Overall annual cost.

(c) A particular item has demand of 5000 units per year. The ordering cost is ¥ 500 per
order and the holding cost per unit is I 5 per year. Determine (i) the economic lot
size (ii) Total cost per year if the cost of one unit is ¥ 50. 4
OR
Explain the meaning of inventory and discuss the advantages and disadvantages of
maintaining inventory.

2. (a) What do you understand by a queue ? Explain a general structure of the queuing
system. 6
OR
Explain (M/M/1 : FIFO/e) queuing model.
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(b) Explain (M/M/1 : FIFO/N) queuing model.
OR
A store has a single counter. Arrival rate is 15 customers per hour and the service
rate is 20 customers per hour.
Calculate :
(i)  The probability that no customer in the system.
(ii)) Prob. that atleast 2 customers in the queue.

(c) Write some important applications of queuing theory.
OR
If the arrival rate is 3 per hour and service rate is 6 per hour then calculate (i) the
probability that the server is busy and (ii) average no. of customers in the system,
on the assumption that capacity of the system is limited to 5 customers only.

3. (a) Find the optimum sequence for the following problem to minimize time and also
find minimum elapsed time.

Jobs
1 2 3 4 | 5 6 7 8
Machine A 100 8 |12 7 [ 12] 9 | 11 | 13
Machine B 5 6 4 5 2 1 3
Machine C 7 9 4 3 6 5 8 | 10
OR

Find the sequence that minimize the total elapsed time required to complete the
following tasks. Also find minimum elapsed time.

Tasks
Machinel A | B | C | D | E | F | G| H
I 15|13 (14 10| 16 | 12 | 14 | 18
II 7 8 5 6 8 5 6 5
11 9 | 10 | 7 6 8 6 | 11 | 14

(b) Find the optimum sequence for the following problem and also find minimum
elapsed time.

Job : A|B|C|DJE/|F]|G

Machine A : 8 7 8 7 2 6

Machine B : 9 4 2
OR
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Find the optimum sequence for the following problem and also find minimum

elapsed time.

Job ] 1 2 3 4 5 6

Machine X : 2 5 8 6 10 7

Machine Y 4 6 9 8 7

Write the assumptions made while dealing with sequencing problem.

OR
Write a short note on sequencing problem.

Solve the following game graphically.

B
b, b, by b,
A a, {2 6 6 5 }
a, 37 10 2
OR
Solve the following game graphically.
B
b, b,
a; -1 1
a -1 0
A 2
as 0 1
Y -1 7

Explain two-persons zero-sum game.
OR

Define :

(i)  Saddle Point

(i) Mixed strategies

Formulate the following game as an linear programming problem.

B
b, b, by
a, | -3 5 8
Ayl 2 -1 4
a3 6 2 0
OR
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Solve the following game.

s
a, 3 -10

5. Answer the following questions in one or two lines. 14
(1)  Write the assumptions made in game theory.
(2) What is zero-sum two-person game problem ?
(3) What do you mean by value of game ?
(4) Define the problem of sequencing.
(5) Determine the optimal sequence of the following :
Jobs : 1 2 3 4 5
Machine A : 8 7 2 5 9
Machine B : 1 4 6 3 5
(6) Write the limitations of graphical method to solve the game problem.
(7) What is inventory ?
(8) State the distribution of service time pattern.
(9) Write the formula for EOQ model.
(10) What is Traffic Intensity ?
(11) If A =6 and = 10, then find the average time a customer spends in the system.
(12) What is Lead Time ?
(13) What is Saddle Point ?
(14) Write the formula for average number of customers in the queue for (M/M/1 :
FIFO/ =) queuing model.
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