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1. Discuss linear programming model? Write down the steps of the graphical method to obtain 

an optimal solution to a linear programming problem. 
2. Use graphical method to solve the following LPP:  

Maximize Z = 3x1+5x2  
Subject to  x1 ≤ 4  
   2x2 ≤ 12  
                3x1+2x2 ≤ 18  
And            x1 , x2 ≥ 0  

3. What is an infeasible solution, and how does it occur? How is this condition recognized in the 
graphical method? 

4. Solve the following LPP using Simplex method:  
Maximize (Z) = 5x1+4x2  
Subject to  6x1 + 4x2 ≤ 24  
   x1 + 2x2 ≤ 6 
   -x1 + x2 ≤ 1 

x2 ≤ 2  
    And  x1 , x2 ≥ 0  
5. Under what condition is it  possible for an LPP to have more than one optimal solution? 

What do these optimal solutions represent?  
6. Explain the typical steps in post optimality analysis for Linear Programming Problem. 
7. Use Dual Simplex method to solve the following: 

Maximize Z = – 4y1 – 12y2 – 18y3 
 Subject to y1 + 3y3 ≥ 3 
   2y1+2y2 ≥ 5 
 And  y1, y2, y3 ≥ 0 
 

8. A company is involved in the production of two items (X and Y). The resources need to produce X 
and Y are twofold, namely machine time for automatic processing and craftsman time for hand 
finishing. The table below gives the number of minutes required for each item:  

Machine time   Craftsman time  
Item X    13    20  
Item Y    19    29  
The company has 40 hours of machine time available in the next working week but only 35 hours of 
craftsman time. Machine time is cost at ₹ 10 per hour worked and craftsman time is cost at ₹ 2 per 
hour worked. Both machine and craftsman idle times incur no costs. The revenue received for each 
item produced (all production is sold) is ₹20 for X and ₹ 30 for Y. The company has a specific 
contract to produce 10 items of X per week for a particular customer. Formulate the problem of 
deciding how much to produce per week as a linear program.  
 

9. A transistor radio company manufactures models A, B and C which have profit 
contributions of 8, 15 and 25 respectively. The weekly minimum production requirements 
are 100 for model A, 150 for model B and 75 for model C. Each type of radio requires a  
certain amo unt of time for the man ufacturin g of component parts, for assembling and 
packing. Specially a dozen units of model A require three hours of manufacturing, four 
hours of assembling and one hour of packing. The corresponding figures for a dozen units 
of model B are 3.5, 5 and 1.5 and for a dozen unit of model C are 5, 8 and 3. During the 
forthcoming week the company has available 150 hours of manufacturing, 200 hours of 
assembling and 60 hours of packing time. Formulate the production scheduling problem 
as a linear programming model. 
 



10. A manufacturing company is engaged in producing three types of products A, B & C. The 
production department produces each day components sufficient to make 50 units of A, 25 
units of B & 30 units of C. The management is confronted with the problem of optimizing 
the daily production of products in assembly departments where only 100 man hours are 
available daily to assemble the products. The following additional information is available.  
Types of product Profit  contribution/ unit  products (Rs) Assemble time/ product 

A    12    0.8 
B    20    1.7 
C    45    2.5 

The company has a daily order commitment for producing 20 units of product A & a total 
of 15 units of product B&C. Formulate this problem as an LP model so as to maximize the 
total profit 

11. Briefly describe the steps of Simplex method for solving Linear Programming Problem. 
12. Solve using Simplex method:  

Maximize, Z= 40X1 + 80X2 
Subject to the constraints 
  2X1+3X2 <= 48 
  X1 <= 15 
  X2 <= 20 
  X1 ,X2 >=0 

 
13. Briefly describe the concept of sensitivity analysis. 
14. Given the LPP Maximize Z= 3X1 +5X2  

Subject to  
3X1+2X2 ≤18 
X1 ≤4 
X2 ≤6 
X1, X2 ≥0 

Discuss the effect of optimality of the solution when the objective function is changed to 
3X1+X2. 

15. Solve the following LPP: 
 
Minimize Z= 20 X1 +10X2 
Subject to  

X1+2X2≤ 40 
3X1+2X2≥ 30 
4X1+3X2 ≥60 
X1,X2 ≥0 
 

16. Consider the LPP  
Maximize Z= 4X1 +6X2  
Subject to  

X1+2X2 ≤8  
6X1+4X2 ≤24 
X1, X2≥0,  

(i) What is the optimal solution?  
(ii) If the first constraint is altered as: X1+3X2≤8, does the optimal solution change?  
(iii) Discuss the effect of adding a new constraint 2X1+X2≤8 to the given set of constraints. 
 

17. Use duality to solve the following L.P.P. 
Minimize Z = 2x1+ 2x2 

subject to 2x1 + 4x2 > 1, 
-xt - 2x2 < -1, 
2xx + x2 > 1  
and x1,x2 > 0. 



18. Differentiate between Assignment problem and Transportation problem. Briefly describe 
the steps of uv method for solving a transportation problem. 

19. Why does ‘VAM’ provide a good initial basic feasible solution? Could ‘NWC‘ method ever provide 
an initial solution as low as cost? 

20. Goods have to be transported from sources S1, S2 and S3, to destinations D1, D2 and D3.The 
transportation cost per unit capacities of the sources and requirements of destinations are given in the 
following table.  

 D1 D2 D3 Supply 
S1 8 5 6 120 
S2 15 10 12 80 
S3 3 9 10 80 
Demand 150 80 50  

Determine the transportation schedule so that cost is minimized. 
 

21. Explain Zero-One programming model of assignment problem. Briefly describe the steps 
of Hungarian method for solving an Assignment problem.  

22. Solve the following assignment problem:  

 
 
 
 

 
 
 

23. (a) Explain the steps involved in critical path method. 
(b) Assuming that the expected time are normally distributed, find the critical path 

and project duration of:  

Activit y   Days  
 Optimistic time Most likely time Pessimistic time 
1-2 2 5 14 
1-3 9 12 15 
2-4 5 14 17 
3-4 2 5 8 
3-5 8 17 20 
4-5 9 9 12 

 
 

24. Following are the manpower requirements for each activity in a project.  
Activity Normal Time Manpower Required 

0 - 1 2 4 
1 – 2 3 3 
1 – 3 4 3 
2 – 4 2 5 
3 – 5 4 3 
3 – 6 3 4 
4 – 7 6 3 
5 – 7 6 6 
6 – 8 5 2 
7 – 9 4 2 
8 – 9 4 9 

(a) Draw the network diagram of the project activities  
(b) Rearrange the activities suitably for reducing the existing total manpower requirements. 
(c) If only 9 men are available for the execution of the project, then rearrange the activities suitable 
 for leveling the manpower resource.  
  

 I II III IV V 
A 1 3 2 3 6 
B 2 4 3 1 5 
C 5 6 3 4 6 
D 3 1 4

4 
2 2 

E 1 5 6 5 4 



25. A Departmental store has a single cashier. During the rush hours, customers arrive at the 
rate of 20 customers per hour. The average number of customers that can be processed by 
the cashier is 24 per hour. Assume that the conditions for the use of single-channel queuing 
model apply. What is the 

 (i) Probability that the cashier is idle 
 (ii) Average number of customers in the queuing system 

 (iii) Average time a customer spends in the system 
 (iv) Average number of customers in the queue 
 (v) Average time a customer spends in the queue waiting for service. 

26. The following failure rates have been observed for a certain type of transistors in a 
computer. 

Month 1 2 3 4 5 6 7 8 
% failure by end of month 0.05 0.13 0.25 0.43 0.68 0.88 0.96 1 

The cost of replacing an individual failed transistor is Rs. 1.25. The decision is made to 
replace all these transistors simultaneously at fixed intervals, and to replace the individual 
transistors as they fail in service. If the cost of group replacement is 30 paise per transistor, 
what is the best interval between group replacements? At what group replacement price per 
transistor would a policy of strictly individual replacement become preferable to the 
adopted policy? 

27. Define Kendall's notation for identifying Queuing models. 
28. A harbour has a single dock to unload the containers from the incoming ships. The arrival 

rate of ships at the harbour follows Poisson distribution and unloading time for the ships 
follows exponential distribution. The arrival rate and service rate are 8 ships per week and 
14 ships per week respectively. Find 
(i) Utilization of dock. 
(ii) Average number of waiting ships in queue 
(iii) Average number of ships in system 
(iv) Average waiting time of a ship in queue 
(iv) Average waiting time of a ship in system. 

 
29. A machine costs Rs. 6000. The running cost and salvage value at the end of the year is 

given below : 
Year   1 2 3 4 5 6 7 
Running cost (Rs) 1200 1400 1600 1800 2000 2400 3000  
Salvage value (Rs) 4000 2666 2000 1500 1000 600 600 
If interest rate is 10% per year, find when the machine is to be replaced. 

30. A machine cost Rs 500/- to operate, while maintenance costs are zero for the first year, increasing by 
the Rs 100/- every year. If the interest rat e is 5 percent every year, determine the best age at which 
the machine should be replaced.  
 

 
 
 


