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M.B.A. DEGREE EXAMINATION, FEBRUARY/MARCH 2018 

Third Semester 

 DBA 7301 –– APPLIED OPERATIONS RESEARCH  

(Common to all branches) 

(Regulations 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Solve by graphical Method 

 Maximize 21 32 xxZ  ; subject to 3021  xx , 32 x , 122 x , 021  xx , 
200 1  x .  

2. State any two basic assumptions of Linear Programming. 

3. What are “loops” in a transportation table? 

4. State why an assignment problem is not a LPP? 

5. Define saddle point. 

6. What are the assumptions made in game theory? 

7. Explain the terms lead time, reorder point. 

8. What are the advantages of simulation? 

9. Define traffic intensity. 

10. What is the probability that a customer has to wait more than 15 minutes to 
get his service completed in an    FCFSMM /:1//   queuing system if 6  
per hour and 10  per hour? 
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PART B — (5  13 = 65 marks) 

11. (a)  A firm manufactures two products A and B on which the profits earned 
per unit are Rs. 3 and Rs. 4 respectively Each product is processed on two 
Machines 1M  and 2M  Product A requires one minute of processing time 
on 1M and two minutes of processing on 2M  while processing of product 
B requires one minute on 1M  and one minute on 2M , Machine 1M  is 
available for not more than 7 hours 30 minutes while Machine 2M  is 
available for 10 hours during any working day. Find the number of units 
of products A and B need to be manufactured to get maximum profit. 
Formulate the above as a LPP and solve by graphical method.  (13) 

Or 

 (b) Use simplex method to solve the following problem 

Maximize 21 52 xxZ   

Subject to 244 21  xx  

    
9
213

21

21




xx
xx

 

  and 0, 21 xx .   (13)  

12. (a) A product is produced by four factories 4321 ,,, FFFF . Their unit 
production costs are Rs. 2, 3, 1 and 5 respectively. Production capacity of 
the factories are 50, 70, 30 and 50 units respectively. The product is 
supplied to four stores 4321 ,,, SSSS  the requirements of which are  
25, 35, 105 and 20 respectively. Unit cost of transportation are given in 
the following table. Find the transportation plan such that the total 
production and transportation cost is minimum. (13) 

 1S  2S  3S  4S  

1F  2 4 6 11 

2F  10 8 7 5 

3F  13 3 9 12 

4F  4 6 8 3 

Or 

 (b) A company is faced with the problem of assigning four different salesman 
to four territories for promoting its sales. Territories are not equally rich 
in their sales potential and the salesman also differ in their ability to 
promote sales. The following table gives the expected annual sales (in 
thousands of Rs.) for each salesman if assigned to various territories. 
Find the assignment of salesman so as to maximize the annual sales. (13) 



WS3 
 

J1116 3 

  Territories 
  1T  2T  3T  4T  

Salesman 

1S  60 50 40 30 

2S  40 30 20 15 

3S  40 20 35 10 

4S  30 30 25 20 

13. (a) Using Gomory’s cutting plane method (13) 

Maximize 21 22 xxZ   

Subject to 835 21  xx  

    842 21  xx  

  and 0, 21 xx  and are all integers.  

Or 

 (b) Use the notion of dominance to simplify the rectangular game with the 
following pay off and solve it graphically. (13) 

  Player B 

  I II III IV 

Player A 

1 18 4 6 4 

2 6 2 13 7 

3 11 5 17 3 

4 7 6 12 2 

14. (a) A manufacturing company purchases 9,000 parts of a machine for its 
annual requirements ordering one month requirement at a time with 
each part costs Rs. 20. The ordering cost per order is Rs. 15 and the 
carrying charges 15 percent of the average inventory per year. You have 
been assigned to suggest a more economical purchasing policy for the 
company. What advice would you offer and how much would it save the 
company per year?   (13) 

Or 

 (b) The probability of the demand for lorries for hiring on any day in a given 
district is as follows: 

No. of lorries demanded: 0 1 2 3 4 

Probability: 0.1 0.2 0.3 0.2 0.2 
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  Lorries have a fixed cost of Rs. 90 each day to keep the daily five charges 
(net of variable costs of running) Rs. 200. If the lorry-hire company owns 
4 lorries, what is its daily expectation? If the company is about to go into 
business and currently has no lorries how many lorries should it buy? (13) 

15. (a) On an average 96 patients per 24 hour per day require the service of an 
emergency clinic. Also, on an average, a patient requires 10 minutes of 
active attention. Assume that the facility can handle only one emergency 
at a time. Suppose that it costs the clinic Rs. 100 per patient treated to 
obtain an average servicing time of 10 minutes, and that each minute of 
decrease in their average time would cost Rs. 10 per patient treated. How 
much would have to be budgeted by the clinic to decrease the average 
size of the queue from 

3
11  patients to 

2
1  patient. (13) 

Or 

 (b) Machine ‘A’ costs Rs. 9000 and its annual operating cost is Rs.200 for the 
first year and then increased by Rs. 2000 every year. Determine the 
optimum replacement policy. Machine ‘B costs Rs. 10,000 and its annual  
operating cost is Rs. 400 for the first year and then increased by Rs. 800 
every year. You now own a machine A which one year old. Should you 
replace it with B? if so, when?   (13) 

PART C — (1  15 = 15 marks) 

16. (a) Use Branch and Bound technique to solve the following: 

Maximize 21 4xxZ   

Subject to constraints 

    
1535
742

21

21




xx
xx

 

  and 0, 21 xx  and integers. 

Or 
 (b) (i) Write a note on group replacement policy. (5) 

(ii) Find the cost per period of individual replacement policy of an 
installation of 400 light bulbs, given the following: 

   (1) Cost of replacing an individual bulb is Rs. 2/- 
(2) Conditional probability of failure is given below: 

Week No. : 0 1 2 3 4 
Conditional probability of failure: 0 0.1 0.3 0.7 1.0 

————––––—— 
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Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. What are the limitations of an O.R. Model? 

2. When can we use the graphical method for solving a LPP? 

3. What is the purpose of MODI Method? 

4. Define an assignment problem. 

5. State the rule of dominance. 

6. What is the fractional part of -2/3? 

7. What are the cost involved in Inventory? 

8. Name the methods of random number generation. 

9. Explain Kendall’s notation. 

10. Define discount factor. 

PART B — (5 × 13 = 65 marks) 

11. (a) Use Simplex method to solve the LPP. 

  Maximize 
21

104 xxZ   

  Subject to : 

  

.0,and

9032

10052

502

21

21

21

21






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xx
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xx

 

Or 
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 (b) Solve by Two Phase simplex method.  

  Maximize 
21

85 xxZ   

  Subject to : 

  

.0,and

5

44

323

21

21

21

21






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xx

xx

xx

xx

 

12. (a) Solve the Transportation Problem. 

  Market  

  A B C D E Available 

F
a

ct
o
ry

 P 4 1 2 6 9 100 

Q 6 4 3 5 7 120 

R 5 2 6 4 8 120 

 Demand 40 50 70 90 90  

Or 

 (b) The processing time in hours for the Jobs when allocated to the different 

machines are indicated below. Assign the machines for the Jobs so that 

the total processing time is minimum. 

  Machines 

  
1

M  
2

M  
3

M  
4

M  
5

M  

 
1

J  9 22 58 11 19 

 
2

J  43 78 72 50 63 

Jobs 
3

J  41 28 91 37 45 

 
4

J  74 42 27 49 39 

 
5

J  36 11 57 22 25 

13. (a) Find the optimum integer solution to the following LPP. 

  Maximize 
21

2 xxZ   

  Subject to : 

  

integers.  are  and  0,

112

7

72

21

1

21

2









xx

x

xx

x

 

Or 
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 (b) Reduce the following game by dominance and find the game value. 

  Player B 

  I II III IV 

 I 3 2 4 0 

Player A II 3 4 2 4 

 III 4 2 4 0 

 IV 0 4 0 8 

14. (a) Find the optimal order quantity for a product for which the price-break is 

as follows: 

Quantity Price 

500
1
 Q  Rs. 10 

10050
2
 Q  Rs. 9 

3
100 Q  Rs. 8 

  The monthly demand for the product is 200 units, the cost of the storage 

is 25% of the unit cost and ordering cost is Rs. 20.00 per order. 

Or 

 (b) (i) Explain Basic Terminologies in Decision Theory. (6) 

  (ii) What are the advantages and disadvantages of simulation 

techniques?   (7) 

15. (a) In a railway marshalling yard, goods trains arrive at a rate of 30 trains 

per day. Assuming that inter-arrival time and service time distribution 

follows an exponential distribution with an average of 30 minutes, 

calculate the following. 

  (i) The mean queue size. 

  (ii) The probability that queue size exceeds 10. 

  (iii) If the input of the train increases to an average of 33 per day, what 

will be the changes in (i) and (ii)? 

Or 

 (b) A computer contains 10,000 resistors. When any resistor a tiles, it is 

replaced. The cost of replacing a resistor individually is Rs. 1 only. If all 

the resistors are replaced at the same time, the cost per resistor would be 

reduced to 35 paisa. The percentage of surviving resistors say S(t) at the 

end of month (t) and p(t) the probability of failure during the month (t) 

are : 

T 0 1 2 3 4 5 6 

S(t) 100 97 90 70 30 15 0 

P(t) – 0.03 0.07 0.20 040 0.15 0.15 

  What is the optimal replacement plan? 
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PART C — (1 × 15 = 15 marks) 

16. (a) A company produces 2 types of hats A and B. Every hat A requires twice 

as much labour time as the second hat B. If the company produces only 

hat B then it can produce a total of 500 hats per day. The market limits 

daily sales of hat A and B to 150 and 250 respectively. The profits on hat 

A and B are Rs. 8 and Rs. 5 respectively. Solve graphically to get the 

optimal solution. 

Or 

 (b) A tax-consulting firm has 3 counters in its office to receive people who 

have problems concerning their income, wealth and sales taxes. On an 

average 48 persons arrive in an 8 hour day. Each Tax advisor spends  

15 minutes on the average on an arrival. If the arrivals are Poisson 

distributed and service times are according to exponential distribution, 

find (i) Average number of customers in the system. (ii) Average time a 

customer spends in the system. (iii) Average waiting time for a customer 

in the queue. (iv) The probability that a customer has to wait before he 

gets service. 

 

––––––––––––– 














































