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 : (1)      .  
  (2)    .  
  (3)    .  

 

1. (a)     ?    .   7 

     
       
  (1)    
  (2)  
  (3)     

 (b)   Z = 8x + 12y      .  7 

  x  0,  
  y  0  
  x + y  9  
  x  2  
  y  3 
  3x + 6y  36 
      
           .  
  Z = 20x + 40y      .  
   x  0,     y  0  
   36x + 6y  108  
   3x + 12y  36 
   20x + 10y  100   
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 (c)      (  ) 4 

  (1)  -    
  (2)          .  
  (3)      .  
  (4)         .  
 
2. (a)     ?     .    7 

     
       ,     .   
 (b)            

  . 7  

 A1 A2 A3 A4  
P1 190 300 500 100 70 

P2 700 300 400 600 90 

P3 400 100 600 200 180 

 50 80 70 140 340 

      
               

 .          
 I II III IV  

A 5 10 6 13 10 

B 9 7 2 3 7 

C 3 11 8 13 3 

 6 7 5 2 20 

 
 (c)      (  ) 4 

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

  (2)        .  
  (3)    4   5      

    ? 

  (4)     .  
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3. (a)     ?    .  7 

     
      .  
 (b)          .  7 

      (`) 
 P Q R S 

I 11 12 13 14 
II 14 15 16 17 
III 15 16 17 18 
IV 18 17 16 15 

      
     ` 8,000 .           

 .                     
 

 1 2 3 4 5 6 

   1000 1200 1500 1800 2400 3000 

   5500 5000 4600 4000 3200 3000 

 

 (c)           3 

  (1) ______          .  
   (a)   (b)  

   (c)   (d)  

  (2) _______          .  
   (a)    (b)     
   (c)    (d)     

  (3)       _______ .  
   (a)  (b)  

   (c)    (d)     
 
4. (a) (i)   ...   .  4 

  (ii)  -    3 

     
        
  ,  ,  ,    
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 (b)         EST, LST, EFT, LFT    
      7  

  1-2 2-3 2-4 3-4 3-5 4-5 5-6 

 () 10 15 5 8 2 10 6 

 
              

  
 

 

  
  

 
 

A 1 – 2 6 6 24 

B 1 – 3 6 12 18 

C 1 – 4 12 12 30 

D 2 – 5 6 6 6 

E 3 – 5 12 30 48 

F 4 – 6 12 30 42 

G 5 – 6 18 30 54 

         
 (c)           3 

  (1)        _______  .  

   (a)  (b)  

   (c) 0 () (d)  

  (2)     _______   .  

   (a)    (b)   

   (c)    (d)   

  (3)    EST = 20,    = 5    = 5   
LFT = ________.  

   (a) 25 (b) 30 

   (c) 35 (d)   
__________ 
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Seat No. :  _______________
  

AE-102 
April-2019 

B.Com., Sem.-II 

SE-102 : Adv. Statistics  

(Operation Research) 

(New) 
 

Time :  2:30 Hours]  [Max. Marks : 70 
 

 
Instructions : (1) Figures to the right indicate marks.  
    (2) Simple calculator is allowed.  
    (3) Graph paper will be given request.  

 

1. (A) What is linear programming ? Also give its uses. 7 
     OR 
  Explain following terms :  
  (1) Objective function  
  (2) Constraints 
  (3) Optimum Feasible Solution  

 (B) Maximize the objective function Z = 8x + 12y subject to the following constraints. 7 

  x  0  

  y  0  

  x + y  9  

  x  2  

  y  3 

  3x + 6y  36 
OR 

  Solve the following linear programming problem by using the graphical method.  
  Minimize Z = 20x + 40y  
   Subject to, 

   x  0,     y  0  

   36x + 6y  108  

   3x + 12y  36 

   20x + 10y  100   
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 (C) Answer the following : (any Two)   4 

  (1) Define Operations Research  
  (2) Give two limitations of graphical method of solving linear programming 

problem.  
  (3) Explain mathematical formulation of linear programming problem.  
  (4) State the name of methods for solving linear programming problem.  
 
2. (A) What is transportation problem ? Explain its mathematical form ? 7 

OR 
  State different method for solving transportation problem. Explain any one of them. 

 (B) Solve the following transportation problem by using Vogel’s method. Also find 
total transportation cost. 7  

 A1 A2 A3 A4 Supply 

P1 190 300 500 100 70 

P2 700 300 400 600 90 

P3 400 100 600 200 180 

Demand 50 80 70 140 340 

OR 
  Solve the following transportation problem by using any two method. Also find 

total transportation cost.  

 I II III IV Supply 

A 5 10 6 13 10 

B 9 7 2 3 7 

C 3 11 8 13 3 

Demand 6 7 5 2 20 

 (C) Answer the following questions : (any Two) 4 

  (1) How to convert unbalanced transportation problem into balanced 
transportation problem ? 

  (2) Which are the methods for obtaining initial solutions to given transportation 
problem ? 

  (3) A transportation problem having 4 origin and 5 destinations. How many 
initial solutions are possible ? 

  (4) Write main goal of Transportation problem.  
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3. (A) What is assigment problem ?  Explain its mathematical form. 7 

             OR 
  Write short note for Replacement theory.  
 (B) Solve the following assignment problem so as to maximize the profit : 7 

     Profit (`) 

Salesman P Q R S 

I 11 12 13 14 

II 14 15 16 17 

III 15 16 17 18 

IV 18 17 16 15 

     OR 
  A machine costs ` 8,000. Its annual maintenance cost and resale price for every 

year are given below. Give your comment at which year its is advisable to replace 
the machine.          

Year 1 2 3 4 5 6 

Maintenance cost 1000 1200 1500 1800 2400 3000 

Resale Value 5500 5000 4600 4000 3200 3000 

 (C) Fill in the blanks by selecting correct option from the given options. 3 

  (1) Hungarian method is used to solve ______ problem.  
   (a) Transportation   (b) Assignment 

   (c) Linear programming (d) Replacement 

  (2) The best year for replacement is the one where ________ is minimum.  
   (a) total cost (b) average total cost  
   (c) maintenance cost (d) cumulative maintenance cost  
  (3) In assignment problem no. of rows and column must be _________.  
   (a) equal (b) unequal 

   (c) equal or unequal (d) None of these 

 

4. (A) (1) Explain the difference between PERT and CPM. 4 

  (2) Explain : Expected Time 3 

            OR 
  Explain the following term with reference to PERT : 
  Activity, Dummy activity, Critical path, Float Time  
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 (B) Determine critical path for the following project. Determine EST, LST, EFT, LFT 
and Float time : 7  

Activity 1 – 2  2 – 3 2 – 4 3 – 4 3 – 5 4 – 5 5 – 6 

Time (in hours) 10 15 5 8 2 10 6 

OR 
  Draw PERT chart for the following project and determine critical path :  

Activity Route 
Optimistic 

Time 
Most Likely 

Time 
Pessimistic 

Time 

A 1 – 2 6 6 24 

B 1 – 3 6 12 18 

C 1 – 4 12 12 30 

D 2 – 5 6 6 6 

E 3 – 5 12 30 48 

F 4 – 6 12 30 42 

G 5 – 6 18 30 54 

      (C) Fill in the blanks by selecting correct option from the given options : 3 

  (1) Float time for any activity on critical path is _________.  

   (a) Positive (b) Negative 

   (c) 0 (zero) (d) Indefinite 

  (2) In PERT diagram, Dummy Activity is represented by _________. 

   (a) Dotted Arrow (b) Dotted line 

   (c) Straight Arrow (d) None of these 

  (3) For an Activity EST = 20, Time for Activity = 5 and Float Time = 5, find 
LFT = ________. 

   (a) 25 (b) 30 

   (c) 35 (d) None of these 

__________ 
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 : (1)      .  
  (2)    .  
  (3)    .  

 

1. (a)     ?    .   7 

     
       
  (1)    
  (2)  
  (3)     

 (b)   Z = 8x + 12y      .  7 

  x  0,  
  y  0  
  x + y  9  
  x  2  
  y  3 
  3x + 6y  36 
      
           .  
  Z = 20x + 40y      .  
   x  0,     y  0  
   36x + 6y  108  
   3x + 12y  36 
   20x + 10y  100   
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 (c)      (  ) 4 

  (1)          .  

  (2)      .  

  (3)         .  

 
2. (a)     ?     .    7 

     

       ,     .   

 (b)            

  . 7  

 A1 A2 A3 A4  

P1 190 300 500 100 70 

P2 700 300 400 600 90 

P3 400 100 600 200 180 

 50 80 70 140 340 

      

               

.          
 I II III IV  

A 5 10 6 13 10 

B 9 7 2 3 7 

C 3 11 8 13 3 

 6 7 5 2 20 

 

 (c)      (  ) 4 

  (1)        .  

  (2)    4   5      

    ? 

  (3)     .  
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3. (a)     ?    .  7 

     
      .  

 (b)          .  7 

      (`) 
 P Q R S 

I 11 12 13 14 
II 14 15 16 17 
III 15 16 17 18 
IV 18 17 16 15 

      
     ` 8,000 .           

 .                     
 

 1 2 3 4 5 6 

   1000 1200 1500 1800 2400 3000 

   5500 5000 4600 4000 3200 3000 

 

 (c)           3 

  (1) ______          .  
   (a)   (b)  

   (c)   (d)  

  (2) _______          .  
   (a)    (b)     
   (c)    (d)     

  (3)       _______ .  
   (a)  (b)  

   (c)    (d)     
 
4. (a) (i)   ...   .  4 

  (ii)  -    3 

     
        
  ,  ,  ,    
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 (b)         EST, LST, EFT, LFT    
      7  

  1-2 2-3 2-4 3-4 3-5 4-5 5-6 

 () 10 15 5 8 2 10 6 

 
              

  
 

 

  
  

 
 

A 1 – 2 6 6 24 

B 1 – 3 6 12 18 

C 1 – 4 12 12 30 

D 2 – 5 6 6 6 

E 3 – 5 12 30 48 

F 4 – 6 12 30 42 

G 5 – 6 18 30 54 

         
 (c)           3 

  (1)        _______  .  

   (a)  (b)  

   (c) 0 () (d)  

  (2)     _______   .  

   (a)    (b)   

   (c)    (d)   

  (3)    EST = 20,    = 5    = 5   
LFT = ________.  

   (a) 25 (b) 30 

   (c) 35 (d)   
__________ 
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Seat No. :  _______________
  

AE-102 
April-2019 

B.Com., Sem.-II 

SE-102 : Adv. Statistics  

(Operation Research) 

(Old Course) 
 

Time :  2:30 Hours]  [Max. Marks : 70 
 

 
Instructions : (1) Figures to the right indicate marks.  
    (2) Simple calculator is allowed.  
    (3) Graph paper will be given request.  

 

1. (A) What is linear programming ? Also give its uses. 7 
     OR 
  Explain following terms :  
  (1) Objective function  
  (2) Constraints 
  (3) Optimum Feasible Solution  

 (B) Maximize the objective function Z = 8x + 12y subject to the following constraints. 7 

  x  0  

  y  0  

  x + y  9  

  x  2  

  y  3 

  3x + 6y  36 
OR 

  Solve the following linear programming problem by using the graphical method.  
  Minimize Z = 20x + 40y  
   Subject to, 

   x  0,     y  0  

   36x + 6y  108  

   3x + 12y  36 

   20x + 10y  100   
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 (C) Answer the following : (any Two)   4 

  (1) Give two limitations of graphical method of solving linear programming 
problem.  

  (2) Explain mathematical formulation of linear programming problem.  
  (3) State the name of two methods for solving linear programming problem.  
 

2. (A) What is transportation problem ? Explain its mathematical form. 7 

OR 
  State different method for solving transportation problem. Explain any one of them. 

 (B) Solve the following transportation problem by using Vogel’s method. Also find 
total transportation cost. 7  

 A1 A2 A3 A4 Supply 

P1 190 300 500 100 70 

P2 700 300 400 600 90 

P3 400 100 600 200 180 

Demand 50 80 70 140 340 

OR 
  Solve the following transportation problem by using any two method. Also find 

total transportation cost.  

 I II III IV Supply 

A 5 10 6 13 10 

B 9 7 2 3 7 

C 3 11 8 13 3 

Demand 6 7 5 2 20 

 (C) Answer the following questions : (any Two) 4 

  (1) Which are the methods for obtaining initial solutions to given transportation 
problem ? 

  (2) A transportation problem having 4 origin and 5 destinations. How many 
initial solutions are possible ? 

  (3) Write main goal of Transportation problem.  
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3. (A) What is assignment problem ?  Explain its mathematical form. 7 

             OR 
  Write short note for Replacement theory.  
 (B) Solve the following assignment problem so as to maximize the profit : 7 

     Profit (`) 

Salesman P Q R S 

I 11 12 13 14 

II 14 15 16 17 

III 15 16 17 18 

IV 18 17 16 15 

     OR 
  A machine costs ` 8,000. Its annual maintenance cost and resale price for every 

year are given below. Give your comment at which year its is advisable to replace 
the machine.          

Year 1 2 3 4 5 6 

Maintenance cost 1000 1200 1500 1800 2400 3000 

Resale Value 5500 5000 4600 4000 3200 3000 

 (C) Fill in the blanks by selecting correct option from the given options. 3 

  (1) Hungarian method is used to solve ______ problem.  
   (a) Transportation  (b) Assignment 

   (c) Linear programming (d) Replacement 

  (2) The best year for replacement is the one where ________ is minimum.  
   (a) total cost (b) average total cost  
   (c) maintenance cost (d) cumulative maintenance cost  
  (3) In assignment problem no. of rows and column must be _________.  
   (a) equal (b) unequal 

   (c) equal or unequal (d) None of these 

 

4. (A) (1) Explain the difference between PERT and CPM. 4 

  (2) Explain : Expected Time 3 

            OR 
  Explain the following term with reference to PERT : 
  Activity, Dummy activity, Critical path, Float Time  
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 (B) Determine critical path for the following Project. Determine EST, LST, EFT, LFT 
and Float time : 7  

Activity 1 – 2  2 – 3 2 – 4 3 – 4 3 – 5 4 – 5 5 – 6 

Time (in hours) 10 15 5 8 2 10 6 

OR 
  Draw PERT chart for the following Project and determine Critical Path :  

Activity Route 
Optimistic 

Time 
Most Likely 

Time 
Pessimistic 

Time 

A 1 – 2 6 6 24 

B 1 – 3 6 12 18 

C 1 – 4 12 12 30 

D 2 – 5 6 6 6 

E 3 – 5 12 30 48 

F 4 – 6 12 30 42 

G 5 – 6 18 30 54 

      (C) Fill in the blanks by selecting correct option from the given options : 3 

  (1) Float time for any activity on critical path is _________.  

   (a) Positive (b) Negative 

   (c) 0 (zero) (d) Indefinite 

  (2) In PERT diagram, Dummy Activity is represented by _________. 

   (a) Dotted Arrow (b) Dotted line 

   (c) Straight Arrow (d) None of these 

  (3) For an Activity EST = 20, Time for Activity = 5 and Float Time = 5, find 
LFT = ________. 

   (a) 25 (b) 30 

   (c) 35 (d) None of these 

__________ 
 


