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1. (a)    ()   ,      
 . 7 

 

       ` 40 .     50%     
.              
        .      
         

  40 50 60 70 

  15 20 10 5 

   EMV          . 

(b)      EMV      .  EPPI  
EVPI  . 4 

  
 

A1 A2 A3 A4 

S1 0.20 50 –10 60 70 

S2 0.50 10 30 50 40 

S3 ? 80 40 30 50 

 

         

 (1)      . 

 (2)    ( ) . 
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(c)       3 

 (1) ..      . 

 (2)         

          

 . 

 (3)     ?  . 

 

2. (a)        . 7  

   Z = 2x1 + 4x2 + x3      . 
  x1 + 2x2  4, 2x1 + x2  3, x2 + 4x3  3, x1, x2, x3  0 

 
              .  

  
  

 
D1 D2 D3 D4 

O1 25 17 25 14 30 

O2 15 10 18 24 50 

O3 16 20 8 13 60 

 30 30 50 50  

 (b)            . 4 

 D1 D2 D3 D4 D5 

O1 12 6 – 22 – 

O2 – 7 12 – 22 

O3 8 – 8 7 6 

O4 – 8 22 – 12 

O5 22 8 – 12 – 

 
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           . 

    Z = 9x + 10y      . 

  x + 2y  25, 4x + 3y  24, 3x + 2y  60, x, y  0  

 (c)        (  ) 3 

  (1)         ? 

  (2)      ui  vj    
  . 

  (3)            
   ? 

  (4)           ? 

 

3. (a)                
     . 7 

       . 

 1 2 3 4 5 6 7 

-M1 10 9 6 3 11 15 12 

-M2 12 3 6 8 1 10 10 

 

       ,   . 

 -B 

B1 B2 B3 B4 

-A 

A1 7 5 1 3 

A2 11 1 –2 0 

A3 8 1 2 2 

A4 9 4 1 5 
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 (b)          . 4 

 -B 

B1 B2 

-A 

A1 1 3 

A2 2 1 

A3 4 –2 

A4 7 –4 

 

    ()  6    ABC  .       
          6    
 . 

 1 2 3 4 5 6 

-A 50 75 90 70 60 65 

-B 30 35 20 10 50 25 

-C 40 85 70 60 30 35 

 (c)        (  ) 3 

  (1)      . 

  (2) -      . 

  (3)    . 

  (4)      . 

 

4. (a)               
   .       ,      
  . 7 

 1-2 2-3 2-4 3-5 3-6 4-6 4-7 5-8 6-8 7-8 

  
2 3 5 4 10 6 2 8 7 4 

() 

 



SA-109 5 P.T.O. 

              

 
  () 

    

1 – 2 4 4 16 

1 – 3 2 8 14 

1 – 4 2 2 14 

2 – 5 2 2 2 

3 – 5 4 10 28 

4 – 6 4 10 16 

5 – 6 6 12 30 

  (i)           . 

  (ii)    40      . 

   [    z = 0  z = 1   = 0.3413 

     z = 0  z = 0.5   = 0.1915] 

 (b)        4 

  (1)            
. 

  (2)         . 

  (3)   ...  . 

 (c)        16      4 
 .       15        
    .  3 

    

     . 
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5. (a)          8 

  (1)            . 

  (2)       . 

  (3)            

,   . 

  (4)    . 

  (5)      n       .  

 

 (b)    ,      6 

  (1)   ________   . 

   (a)  (b)  

   (c)  (d) (a), (b)  (c)  

  (2)    ai   bj        ? 

   (a) ai < bj (b) ai = bj 

   (c) ai > bj (d) ai = bj = 1 

  (3)              ? 

   (a) IFT < FFT < TFT (b) IFT  FFT  TFT 

   (c) IFT  TFT  FFT (d) FFT  IFT  TFT 

  (4) 2   n           M1   

      ________    . 

   (a)  (b)  

   (c)  (d)   
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  (5)       ________  . 

   (a) -  (b) -  

   (c)   (d)   

  (6)         ? 

   (a)    (b) MODI  

   (c)   (d)   

__________ 
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1. (a) State the different types of model of Operation Research and explain in short 

different models of each of the types.  7 

OR 

  Cost price of a thing is ` 40 per unit. It is sold by charging 50% profit on it. The 

unsold unit during the week is sold in the next week with discount equivalent to 

number of unsold units. Frequency distribution of the weekly demand of the thing 

obtained from the past information is as follows :  

Demand (units) 40 50 60 70 

No. of weeks 15 20 10 5 

  Find the number of units to be kept every week for maximum EMV. 

 

(b) Determine the best strategy for maximum EMV from the pay off matrix given 

below. Also obtain EPPI and EVPI.  4 

Event Probability 
Strategy 

A1 A2 A3 A4 

S1 0.20 50 –10 60 70 

S2 0.50 10 30 50 40 

S3 ? 80 40 30 50 

OR 
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 Answer the following questions :  

 (1) State the different techniques of operation research. 

 (2) State the phases (working) of operation research. 

 

(c) Answer the following questions in short :  3 

 (1) State the meaning of O.R. according to Shri T.L. Soty. 

 (2) State the formula of expected pay off for a strategy by a principle of 

decision theory which moderates the optimistic approach and pessimistic 

approach.  

 (3) What is non-linear programming ? Explain in short.  

 

2. (a) Find the optimum solution of a linear programming problem given below :  7  

  Maximize Z = 2x1 + 4x2 + x3 subject to following constraints. 

  x1 + 2x2  4, 2x1 + x2  3, x2 + 4x3  3, x1, x2, x3  0 

OR 

  Find the optimum solution of the following transportation problem so as to 

minimize the total cost.  

Origin  
Destination 

Supply 
D1 D2 D3 D4 

O1 25 17 25 14 30 

O2 15 10 18 24 50 

O3 16 20 8 13 60 

Demand 30 30 50 50  
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 (b) Solve the following assignment problem so as to minimize total cost : 4 

 D1 D2 D3 D4 D5 

O1 12 6 – 22 – 

O2 – 7 12 – 22 

O3 8 – 8 7 6 

O4 – 8 22 – 12 

O5 22 8 – 12 – 

OR 

  Obtain the optimum solution of the following L.P. problem by graphical method :  

  Minimize the objective function Z = 9x + 10y subject to following constraints : 

  x + 2y  25, 4x + 3y  24, 3x + 2y  60, x, y  0  

 

 (c) Answer the following questions as asked. (any three) 3 

  (1) When is the artificial variable required in simplex method ? 

  (2) State the condition for obtaining the values of ui and vj in the method of 

optimum solution of transportation problem. 

  (3) How is the problem of maximization converted into problem of 

minimization in assignment problem ? 

  (4) How is key column determined in simplex method ?  
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3. (a) Determine the optimum sequence and total minimum time from the following 

information of time required for doing 7 jobs on two machines. Also obtain the 

idle time on two machines : 7 

Job 1 2 3 4 5 6 7 

Machine - M1 10 9 6 3 11 15 12 

Machine - M2 12 3 6 8 1 10 10 

OR 

  Solve the following game and obtain the value of game.  

 Player-B 

B1 B2 B3 B4 

Player-A 

A1 7 5 1 3 

A2 11 1 –2 0 

A3 8 1 2 2 

A4 9 4 1 5 

 

 (b) Solve the following game by graphical method and find the value of game.  4 

 Player-B 

B1 B2 

Player-A 

A1 1 3 

A2 2 1 

A3 4 –2 

A4 7 –4 

OR 
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  6 jobs are to be done on three machines in the order ABC. Time required for each 

job on the different machines is given below. Verify for the optimum solution and 

obtain the optimum sequence for 6 jobs.  

Job 1 2 3 4 5 6 

Machine-A 50 75 90 70 60 65 

Machine-B 30 35 20 10 50 25 

Machine-C 40 85 70 60 30 35 

 

 (c) Answer the following questions : (any three) 3 

  (1) Explain in short about saddle point in game theory. 

  (2) Explain in short about two person zero sum game. 

  (3) Explain in short sequencing problem. 

  (4) State any two assumptions of sequencing problem.  

 

4. (a) Draw a PERT chart from the following data of a project. Determine the critical 

path and total time of the project and also obtain the free float, independent float 

and total float time. 7 

Activity 1-2 2-3 2-4 3-5 3-6 4-6 4-7 5-8 6-8 7-8 

Time (Weekly) 2 3 5 4 10 6 2 8 7 4 

OR 
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  Data of the different times for the activities of a project are given below in the 

following table :  

Activity 
Estimated Time (in days) 

Optimistic Most likely Pessimistic 

1 – 2 4 4 16 

1 – 3 2 8 14 

1 – 4 2 2 14 

2 – 5 2 2 2 

3 – 5 4 10 28 

4 – 6 4 10 16 

5 – 6 6 12 30 

  (i) Draw a PERT chart and obtain total expected time and variance of the 

project. 

  (ii) Obtain the probability of completing the project in maximum 40 days.  

   For a standard normal variable, 

   Area between  z = 0 & z = 1 is = 0.3413 

     z = 0 & z = 0.5 is = 0.1915 

 

 (b) Answer any two questions : 4 

  (1) Explain in short about three estimated times for any activity of a project 

with reference to PERT.  

  (2) Explain in short about activity and dummy activity with reference to PERT. 

  (3) State the difference between PERT and CPM. 
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 (c) Expected time and standard deviation for an activity of a project are respectively 

16 days and 4 days. If the most likely time of the activity is 15 days, obtain the 

optimistic time and pessimistic time of the activity. 3 

   OR 

 State the advantages and limitations of PERT. 

 

5. (a) Answer any four questions in short :  8 

  (1) Explain the slack and the surplus variable in simplex method of linear 

programming problem.  

  (2) Explain in short about mixed strategy in game theory. 

  (3) State the meaning and formula of independent float time of an activity of a 

project in PERT. 

  (4) State the examples (illustrations) of symbolic model. 

  (5) State the condition for the optimum solution of a sequencing problem with 

n jobs on three machines.  

 

 (b) Answer the following questions by selecting the most proper alternative :  6 

  (1) Operation Research is useful in _______. 

   (a) Production (b) Management 

   (c) Administration (d) All the three (a), (b) and (c)  

  (2) Which of the following is true for supply ai and demand bj in assignment 

problem ?  

   (a) ai < bj (b) ai = bj 

   (c) ai > bj (d) ai = bj = 1 
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  (3) Which of the following is true for different float times of any activity of a 

project in PERT ?  

   (a) IFT < FFT < TFT (b) IFT  FFT  TFT 

   (c) IFT  TFT  FFT (d) FFT  IFT  TFT 

  (4) If for a sequencing problem of n jobs on 2 machines the minimum time is 

on the first machine M1, the job corresponding to it is placed at _______ 

place available for the jobs.  

   (a) Last (b) First 

   (c) Middle (d) Any 

  (5) _______ is useful to reduce the size of game theory problem. 

   (a) Maxi.-min. principle (b) Maximax principle 

   (c) Saddle point (d) Dominance property 

  (6) Which of the following is the method of obtaining optimum solution of a 

transportation problem ?  

   (a) Least angle method  (b) MODI method 

   (c) Simplex method (d) Vogel’s method 

__________ 
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