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1. (A)              

.         . 

      


 

     

 26 28 27 27 400 

  25 26 29 550 

 24 27 25 28 450 

 200 300 500 400 1400 

        (`)  . 

        .   (MODI)    

(Optimal)  . 6 

 (B)       . 4 

 

1. (A)     4 

  (i)  (Unbalanced)     ? 

  (ii)    (feasible)     ? 

  (iii)   . 
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 (B) ABC   .     ,      
            ,   
. 

          (`)  ,   ,    
    . 

       (`)     

                      

 4 5 7 2000 

 6 4 8 2500 

 4 11 9 1500 

 1500 2000 2500  

   (Vogel)     .   (MODI)  
 (optimal)  . 6 

 

2. (A)     ?    . 4 

 (B)             .       
       (` )      6 

 

 

I II III IV V 

A 42 35 28 40 30 

B 34 45 32 41 36 

C 29 33 40 36 38 

D 36 38 34 44 42 

E 40 37 39 35 43 

              .  

 

2. (A)     ` 5,00,000 .        
  .         ? 4 

 1 2 3 4 5 6 

  (`) 6,000 6,500 7,000 8,000 9,000 15,000 

   (`) 4,00,000 3,80,000 3,60,000 3,45,000 3,40,000 2,50,000 
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 (B) XYZ   .         .  
         .     
     ( `)  .      
.      ? 6 

 

 

A B C D 

M1 10 14 12 8 

M2 9 7 10 12 

M3 13 12 9 10 

M4 11 10 8 9 

 

3. (A)  (PERT)     (critical)      4 

  A B C D E F G H 

  (Predecessor) – A A B C E D, F G 

 () 20 18 15 17 18 15 16 14 

 (B)  -            
.  (PERT)      (critical path)  .    
      : 6 

 1-2 2-3 2-4 3-4 3-5 4-5 5-6 

 15 14 11 16 12 18 10 

 

3. (A)   ...     4 

  (i)  (Dummy)  

  (ii)   

  (iii)   

 (B)         (critical path)   .   
     (Total float time),    (Free Float time)  
  (Independent float)   : 6 

 1-2 2-3 2-4 3-5 4-6 5-6 6-7 

 () 4 3 5 4 6 3 5 
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4. (A)  (Simulation)   ?     . 4 

 (B)        ‘Energy Drink’  .    
.    10          
   . 6 

            
  10 20 30 40 

 0.20 0.40 0.30 0.10 

       10         
   .      43, 84, 5, 27, 45, 36, 78, 13, 92, 40 

 
4. (A)    (Post Office)     (Service Counter) .  

     .  6 
       (Inter-arrival time)      

(Service time)      

Inter arrival time (min.) 2 3 4 5 6 

 0.2 0.3 0.2 0.2 0.1 
   

Service time (min.) 3 4 5 6 7 

 0.2 0.3 0.2 0.2 0.1 

  10           (Waiting time) 
      . 

     
Inter arrival time : 12, 33, 75, 52, 8, 26, 71, 15, 63, 88 
Service time : 11, 59, 78, 26, 92, 44, 66, 83, 38, 17 

 (B)    ?    (Phases) . 4 

 
5.      ( ) 10 

 (1)  (Unbalanced)     ?   (balanced) 
      ? 

 (2)   4   6       
(cell)         ? 

 (3)            ? 

 (4)             ? 

 (5)    (Fixed Value of Money)      ? 

 (6)     (Dummy activity)   ? 

 (7)   ...    (Total Float Time),    (Free 

Float time)     (Independent float time)  . 
 (8)      ? 

_____________ 
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1. (A) A Gujarat based company ships its products from three Gujarat Plants to four 

regional warehouses. Shipping from Vadodara to Delhi is prohibited considering 

past experiences :  

From            To Delhi Mumbai Kolkata Chennai Supply 

Bhavnagar 26 28 27 27 400 

Vadodara  25 26 29 550 

Ahmedabad 24 27 25 28 450 

Demand 200 300 500 400 1400 

  Above table shows shipping cost per unit (in `). Find initial basic feasible 

solution using least cost method and also find optimal solution using MODI 

method. 6 

 (B) What is Transportation Problem ? Give its mathematical form. 4 

OR 

1. (A) Explain the following terms : 4 

  (i) Unbalanced Transportation Problem 

  (ii) Basic feasible solution in Transportation problem 

  (iii) Origin and Destination 
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 (B) ABC Dairy Products Ltd. produces flavoured milk at its three processing units in 

Anand, Baroda and Rajkot. The company distributes it to three major regional 

markets : Ahmedabad, Surat and Gandhidham. 

  Dairy earns different profit per litre (`) depending on transportation cost, local 

demand and dealer incentives. 

  Following table gives profit per litre (`) :  

Plant                 Market 
Ahmedabad Surat Gandhidham Supply 

Anand 4 5 7 2000 

Baroda 6 4 8 2500 

Rajkot 4 11 9 1500 

Demand 1500 2000 2500  

  Find initial basic feasible solution by Vogel’s method. Also find optimal solution 

using MODI method. 6 

 

2. (A) What is Assignment Problem ? Give its mathematical form. 4 

 (B) A company has five jobs and five machines are available. Expected profit (in 

thousand `) by assigning jobs to each machines are given below : 6 

Machine 

Jobs 

I II III IV V 

A 42 35 28 40 30 

B 34 45 32 41 36 

C 29 33 40 36 38 

D 36 38 34 44 42 

E 40 37 39 35 43 

  The company wants to assign one machine to each job such that total profit is 

maximized. Solve the above problem.  

OR 

2. (A) The cost price of a machine is ` 5,00,000. Its maintenance cost and the scrap 

value at the end of each year is given below. Decide when it is advisable to 

replace the machine : 4 

Year 1 2 3 4 5 6 

Maintenance cost (`) 6,000 6,500 7,000 8,000 9,000 15,000 

Scrap value (`) 4,00,000 3,80,000 3,60,000 3,45,000 3,40,000 2,50,000 
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 (B) A XYZ Buildcon Pvt. Ltd. has four project managers and four construction 

projects. The following table shows the estimated cost (in lakh `) if a particular 

manager is assigned to a particular project. Which project should be assigned to 

which manager so as to minimize the cost ? 6 

Manager 

Projects 

A B C D 

M1 10 14 12 8 

M2 9 7 10 12 

M3 13 12 9 10 

M4 11 10 8 9 

 

3. (A) Construct a PERT chart & determine critical path : 4 

Activity A B C D E F G H 

Predecessor – A A B C E D, F G 

Time (Days) 20 18 15 17 18 15 16 14 

 (B) A project is divided into various activities and its expected time to complete is 

given below. Prepare the PERT chart and find critical path. Also find total float 

time for each activity : 6 

Activity 1-2 2-3 2-4 3-4 3-5 4-5 5-6 

Days 15 14 11 16 12 18 10 

OR 

3. (A) Explain the following terms with reference to PERT & CPM : 4 

  (i) Dummy activity 

  (ii) Expected time 

  (iii) Float time 

 (B) For following activities, prepare PERT chart and find critical path. Also find total 

float time, free float time and Independent float : 6 

Activity 1-2 2-3 2-4 3-5 4-6 5-6 6-7 

Time (in hrs.) 4 3 5 4 6 3 5 
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4. (A) What is Simulation ? Give advantages & disadvantages of simulation. 4 
 (B) A company has a small stall in a college canteen to serve a new ‘Energy drink’. 

Daily demand is uncertain. The stall incharge wants a simulation for 10 days            

to understand likely demand & plan the stock accordingly. 6 

  From past days’ experiences, the distribution of demand is as follows : 

Daily Demand 10 20 30 40 

Probability 0.20 0.40 0.30 0.10 

  Use a Monte Carlo simulation to generate daily demands of 10 days & estimate 

the average daily demand. Use the following random numbers for simultation : 

  43, 84, 5, 27, 45, 36, 78, 13, 92, 40. 

OR 

4. (A) A post office has only one service counter. Customers arrives randomly at the 

post office. The inter arrival time between two customers & service time at the 

counter is given below : 6 

Inter arrival time (min.) 2 3 4 5 6 

Probability 0.2 0.3 0.2 0.2 0.1 
   

Service time (min.) 3 4 5 6 7 

Probability 0.2 0.3 0.2 0.2 0.1 

  Simulate for 10 customers and calculate avg. waiting time per customer & total 

idle time of the service counter. 

  Random Nos. 

Inter arrival time : 12, 33, 75, 52, 8, 26, 71, 15, 63, 88 

Service time : 11, 59, 78, 26, 92, 44, 66, 83, 38, 17 

 (B) What is simulation ? Give the phases (steps) of the process of simulation. 4 
 

5. Answer the following : (Any Five) 10 

 (1) What is unbalanced transportation problem ? How it can be converted into 

balanced transportation problem ? 

 (2) In a transportation problem with 4 origins and 6 destinations, the table consists of 

how many cells & how many independent constraints can be formed ? 

 (3) Why assignment problem is said to be a special case of transportation problem ? 

 (4) What is the condition to apply Hungarian method to solve assignment problem ? 

 (5) What is replacement problem with fixed value of money ? 

 (6) Define Dummy activity in PERT diagram. 

 (7) Interpret total float time, free float time and Independent float time with reference 

to PERT & CPM. 

 (8) What is Monte Carlo method of simulation ? 

_____________ 


