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Answer any FIVE questions. 

All questions carry equal marks. 

Use of statistical table is permitted. 

1. The jobs of a project along with their duration are listed in the following table. 

Job   Duration (days)  

(i - j) Optimistic  Most likely  Pessimistic  

1-2 3 6 15 

1-6 2 5 14 

2-3 6 12 30 

2-4 2 5 8 

3-5 5 11 17 

4-5 3 6 15 

5-8 1 4 7 

6-7 3 9 27 

7-8 4 19 28 

 (a) Draw the project network. 

 (b) Calculate the length and variance of the critical path. 

 (c) What is the probability that the jobs on the critical path will be 

completed in 41 days? 

 (d) What is the probability that the jobs on the next most critical path will be 

completed by the due date of 41 days? (20) 
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2. The data on normal time and cost and crash time and cost of a project are 

presented in the following Table : 

Activity Normal Crash 

 Time (weeks) Cost (Rs.) Time (weeks) Cost (Rs.) 

1-2 6 6,000 4 10,000 

1-3 4 6,000 2 20,000 

2-4 5 5,000 3 15,000 

2-5 3 4,500 1 6,500 

3-4 6 9,000 4 20,000 

4-6 8 8,000 4 30,000 

5-6 4 4,000 2 10,000 

6-7 3 4,500 2 8,000 

 The indirect cost per day is Rs. 1,000. 

 (a) Draw the network for the project 

 (b) Find the critical path. 

 (c) Determine minimum total time and corresponding cost of the project. (20) 

3. The maintenance cost and resale value per year of a machine whose purchase 

price is Rs. 7,00,000 are furnished below. 

Year  1 2 3 4 5 6 7 8 

Maintenance cost in Rs.  90,000 1,20,000 1,60,000 2,10,000 2,80,000 3,70,000 4,70,000 5,90,000 

Resale value in Rs.  4,00,000 2,00,000 1,20,000 60,000 50,000 40,000 40,000 40,000 

 When should the machine be replaced?  (20) 

4. A plant in an oil refinery is fitted with valves. Over the past eight months, the 

failure pattern of 400 of these valves presented in the following table was 

observed. 

Month : 1 2 3 4 5 6 7 8 

Number of failures : 8 20 48 104 120 56 32 12 

 If there are 500 valves and they cost Rs. 5,000 each to replace individually and 

Rs. 2500 each to replace on a planned group maintenance system, what is the 

least expensive programme?   (20) 

5. The following matrix gives the payoff of different strategies (alternatives) 

321 S,S,S  against conditions (events) 321, N,NN  and 4N . 

 N1 N2 N3 N4 

 Rs. Rs. Rs. Rs. 

S1 4,000 100 6,000 18,000 

S2 20,000 5,000 400 0 

S3 20,000 15,000 2,000 1,000 
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 Indicate the decision made when the following criteria were considered : 

 (a) Pessimistic  

 (b) Optimistic  

 (c) Regret and  

 (d) Realism.    (20) 

6. A company has two options : either invest in a large plant (investment Rs. 50 

crores) or in a small plant (outlay Rs. 25 crores). In the latter option, after year 

1, depending on market response, it can expand by investing Rs. 30 crores 

further. Market survey puts the market response into two categories: good and 

bad. The chances of good response initially are 0.6 and of bad response are 0.4. 

However, if the initial response is good, subsequent response will be good with 

probability of 0.9. The estimated payoffs in crores of rupees are given below : 

 Small plant  Large plant  

 Good Bad Good Bad 

Initial year : 15 5 20 5 

Subsequent years : (Cumulative) 60 20 30 20 

 Draw the decision tree to represent the above situation arid determine the 

option that the company should adopt.  (20) 

7. Two airlines operate the same air-route, both trying to get as large a market as 

possible. Daily gains and losses in rupees are shown in table presented below. 

The positive values favour airline A and negative values favour airline B. 

  Airline B 

  Does 

nothing  

Advertises 

special rates  

Advertises special features 

(i.e. movies, fine food) 

 Advertises special rates  275 –50 –75 

Airline A  Advertises special 

features (i.e. movies, fine 

food) 

125 130 150 

 Determine the solution of the above game. (20) 
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