
K1-LEVEL QUESTIONS 

 

UNIT-I 

1. In the case of economic lot size model, with uniform  rate of demand r, finite rate of 

replenishment k, and having no shortages, the optimal frequency of acquisition of 

inventory is given by ------- 

(a) "挠�Ǵ前Ǵ遣迫  

(b) " 弥�ú米礁谜角(�能角)
 

(c) "挠品遣Ǵ前 足 破.瓶瓶能破卒 

(d)" 固囊. 刽 +
Ǵ遣.破婆挠囊  

2. In the case of deterministic models with uniform rate of demand Q to be fulfilled in 

constant time t, the infinite rate of production, and having shortages which need to be 

fulfilled, the optimal level of inventory Z at the beginning of a production run of fixed 

time interval t is given by-------------- 

(a) "挠�Ǵ前Ǵ遣迫  

(b) "挠�Ǵ遣迫 婆前  

(c) 
ú弥浆ú谜嫩ú弥 

(d)" 固囊. 刽 +
Ǵ遣.破婆挠囊  

3. In the case of deterministic models with uniform rate of demand Q to be fulfilled in 

constant time t, the infinite rate of production, and having shortages which need to be 

fulfilled, the minimum average cost of inventory is given by -------- 

(a) "挠�Ǵ前Ǵ遣迫  

(b) 
ú谜ú弥浆弥(ú谜嫩ú弥)

 +
角.ú米浆  

 (c) 
Ǵ潜偏Ǵ前嫩Ǵ潜 

 (d)" 固囊. 刽 +
Ǵ遣.破婆挠囊  

 

4. In the case of economic lot size model, with uniform  rate of demand r, infinite rate of 

production, and having shortages which are to be fulfilled, the optimum level of 

inventory Z at the beginning of a production run of time interval t, is given by --------- 

(a) " 弥角ú弥ú米ú谜纵ú谜嫩ú弥邹 
(b) 

Ǵ前Ǵ潜偏挠(Ǵ前嫩Ǵ潜)

 +
破.Ǵ遣偏  



 (c) 
Ǵ潜偏Ǵ前嫩Ǵ潜 

(d)" 固囊. 刽 +
Ǵ遣.破婆挠囊  

5. In the purchase inventory model with two price break, the price break quantities being 瑰囊 

and 瑰挠 and shortages not being allowed, if 刽脑∗ ≥  瑰挠, then which of the following is the 

optimal order quantity? 

(a) 狡米∗      

(b) 瑰囊 

(c) 瑰挠  

(d) 瑰难  

6. In the purchase inventory model with two price break, the price break quantities being 瑰囊 

and 瑰挠 and shortages not being allowed, if 瑰囊 ≤  刽脑∗ <  瑰挠, then if  固挠(刽挠∗)> 固脑(瑰挠), then 

which of the following will be the optimal order quantity? 

(a) 刽挠∗ 
(b) 瑰囊 

(c) 刽脑∗ 
(d) None of the above 

7. In the purchase inventory model with two price breaks, the price break quantities being 瑰囊 and 瑰挠 and shortages not being allowed, if 刽挠∗ < 瑰囊, and 固囊(刽囊∗) < 固挠(瑰囊), then which 

of the following will be the optimal order quantity? 

(a) 狡谜 

(b) 刽挠∗ 
(c) 瑰囊 

(d) 瑰挠  

8. In the purchase inventory model with two price breaks, the price break quantity being 瑰囊 

and 瑰挠 and shortages not being allowed, if 刽脑∗ ≥  瑰挠, then which of the following will be 

the optimal order quantity? 

(a) 瑰挠 

(b) 狡米∗  

(c) 刽挠∗ 
(d) 瑰囊 

9. In the purchase inventory model with one price breaks, the price break quantity being  瑰囊, 刽挠∗ will be the optimal order quantity if 

            (a) 刽挠∗ <  瑰囊 

             (b) 刽囊∗ ≥  瑰囊 

   (c) 狡弥∗  ≥ 椒谜 

             (d) 刽挠∗  ≤ 瑰囊 

10. In the purchase inventory model with one price breaks, the price break quantity being  

 瑰囊, and shortages not being allowed, if 刽挠∗ < 瑰囊, and if 固囊(刽囊∗) < 固挠(瑰囊), then which of 

the following is the optimal order quantity? 

(a) 刽囊∗ 
(b) 瑰囊 − 刽囊∗ 
(c) 刽挠∗ 
(d) 椒谜 

 



UNIT II 

11.  In a sequencing problems, a general methodology of solution to find the optimal 

sequence for n jobs and m machines, where n and m are finite numbers, is -------------. 

a. available 

b. zero 

c. five 

d. not available 

 

12. To determine the optimal sequence for a n job 3 machine problem, the condition to be 

satisfied is ----------------- 

a. (t1)min≥ (t2)max  

b. (t1)max≤ (t2)min 

c. (t3)min≥  (t2)max 

d. both a and c 

13. Which one is correct, while in terms of the processing times of the jobs on the 3 

machines, and when the processing order of all the jobs on the 3 machines ? 

14. To determine the optimal sequence for a n job m machines problem, the condition to be 

satisfied is -------------- 

a. (t1)min≥  (t2,t3,t4,...,tm-1)max 

b. (tm)min≥(t2,t3,t4,....,tm-1)max 

c. both a and b 

d. t1>t2 

15. What is the condition to determine the optimum for processing  times of the jobs on the 

m machines, and when the processing order of all the jobs on the m machines ? 

16. To determine the optimal sequence for a 2 job n machine problem, the order  of 

processing of the machines for both the jobs---------- 

a. Need not be the same  

b. be the same 

c. n>2 

d. n<2 

17. Consider a 5-job 3-machine problem with the processing order as A-B-C for all the 5-

jobs with processing time as follows: 

Job 1 2 3 4 5 

Processing time on A(hrs) 3 8 7 4 9 

Processing time on B(hrs) 6 7 5 11 5 

Processing time on C(hrs) 4 3 2 5 1 

  

Is it possible to determine the optimal sequence of the jobs on the three machines for this 

problem? 

a. yes 

b. no 



c. indefinable 

d. neither a or b 

18.   Consider a 6-job 3-machine problem with the processing order as A-B-C for all the 6-

jobs with processing time as follows: 

Job 1 2 3 4 5 6 

Processing time on A(hrs) 3 8 7 4 9 8 

Processing time on B(hrs) 6 7 5 11 5 9 

Processing time on C(hrs) 4 3 2 5 1 6 

Is it possible to determine the optimal sequence of the jobs on the three machines for this 

problem? 

 a. yes 

b. no 

c. indefinable 

d. neither a or b 

 

19. Consider a 4-job 5-machine problem with the processing order as A-B-C-D-E for all the 

4-jobs and with processing time as follows: 

Machines 

 

             Jobs 

  Is it possible to determine the optimal sequence of the jobs on the five machines  

for  this problem? 

 a. yes 

b. no 

c. indefinable 

d. neither a or b 

 

Suppose you have 2 jobs to be processed on 4 machines A, B,C and D. Should the 

processing order for both the jobs be the same on all the 4 machines?  

 a. no 

b. yes 

c. indefinable 

d. neither a or b 

 

20. In a sequencing problem of 5 jobs and 2 machines A and B with the processing order 

being A – B   for all the jobs, if the least processing time occurs for the job 4 on the 

 A B C D E 

1 8 4 3 2 8 

2 9 6 5 4 11 

3 5 5 2 3 9 

4 6 2 4 6 7 



machine B, and the largest processing time occurs for job 2 on machine A, then in the 

optimal sequence of the jobs? 

a. job 2 should be the 1st and job 4 should be the last 

b. job 4 should be the 1st and job 2 should be the last 

c. job 4 should be the last and job 2 should be the last but one  

d. job 2 should be the last and job 4 should be the last but one 

 

UNIT-III 

21. The inventory may be categorized as  

(a) Raw material inventory      

(b) In-process inventory 

(c) Finished goods inventory    

(d)  All the above 

22. Which of the following is a controllable variable in inventory management? 

(a) Cost of insurance                  

(b)  Shortage cost 

(c) Rent for the storage space    

(d) None of the above 

23. Which of the following is a controllable variable in inventory management? 

(a) Cost of the staff                          

(b)  Lead time 

(c) Frequency of acquisition of inventory   

(d) Deterioration cost 

24. Which of the following is a uncontrollable variable in inventory management? 

(a) The quantity acquired        

(b) Lead Time 

(c) Frequency of acquisition of inventory   

(d) None of the above 

25. Which of the following is a uncontrollable variable in inventory management? 

(a) The Quantity acquired               

(b) Frequency of acquisition of inventory 

(c) Interest on the money locked in the inventory   

(d) Stage of Completion of the stocked items 

26. The inventory set-up costs are proportional to  

(a) The level of inventory                  

(b) Time for which the inventory is held 

(c) Delay time                                    

 (d) None of the above 

27. The situation where the shortages can be fulfilled at a date later than the scheduled 

delivery date, when the commodity becomes available is called the  

(a) Lead time                    

(b) Back logging 

(c) Uniform replenishment    

(d) Loss of good will 

28. The lead time is placed in the category of  

(a) Holding cost           



(b)  Shortage cost 

(c) Uncontrollable variables of inventory     

(d) Back logging 

29. The unsatisfied demand is lost in the case of  

(a) Shortages without back logging         

(b)  Shortages with back logging 

(c) No lead time                               

(d) Too much lead time 

30. The deterioration costs come under the category of  

(a) Holding cost                                     

(b) Penalty cost 

(c) Controllable cost                               

(d) Deterministic cost 

(a)  

 

 

UNIT-IV 

 

31. Which of the following is a time consuming effort, which is necessary to complete a 

particular part of the project 

(a) Event  

(b) Activity 

(c) Node 

(d) Path 

32.Which of the following represents a point of start or a point of completion of an activity? 

(a) Node 

(b) Burst 

(c) Event 

(d) Path 

33. Which of the following (In a network diagram) does not consume any time? 

(a) Activity 

(b) Event 

(c) Bottle neck activity 

(d) Non Critical path 

34. In PERT terminology, each event in a network diagram is represented by 

(a) A Circle 

(b) A arrow line 

(c) A double line between two nodes 

(d) A Square 

35. In CPM terminology, which of the following is represented by a circle in a network 

diagram? 

(a) An Event 

(b) A Path 

(c) An Activity 

(d) A Node 



36. In a network diagram, an event which is a beginning event for two or more activities is 

called 

(a) A Node 

(b) A Burst 

(c) A Cluster 

(d) A Group 

37. In a network diagram, an event where two or more activities end is called 

(a) A Node 

(b) A Burst 

(c) A Cluster 

      (d)A Group 

38. In a project network, if two or more activities can be performed simultaneously, such 

activities are called 

(a) Critical activities 

(b) Parallel activities  

(c) Concurrent activities 

(d) Non precedence activities 

39. In the network diagram, the D.R.Fulkerson’s Rule is used 

(a) To identify the critical activities 

(b) To calculate the cost slope of activities 

(c) To number the activities 

(d) To number the events 

40. Which of the following is permissible while drawing the network diagrams? 

(a) Crossing of arrows 

(b) Two events connected by a curved arc 

(c) Loop network among the activities 

(d) None of the above 

 
  
 

 

UNIT-V 

 

       41. Network analysis is applied to projects which are 

        (a) Routine or Repetitive 

        (b) Not Routine or repetitive 

        (c) Used only once 

        (d) Used very rarely 

42. Network analysis is a technique to minimize some performance measure of the system    

such as 

      (a) total completion time of the project 

(b) The overall cost of the project 

(c) The resources used for the project 

(d) All the above 

      43. The two major aspects of the critical path method are 

            (a) Planning and Scheduling 



(b) Planning and implementation 

(c) Planning and organization 

(d) Organization and scheduling 

      44. In the critical path method, determination of the activities to be performed, and the order 

in which these activities shall be performed come under the aspect of  

(a) Planning 

(b) Scheduling 

(c) Organizing 

(d) None of the above 

45. In the critical path method, preparing the time estimates for each activity comes under the 

aspect of 

(a) Planning 

(b) Organizing 

(c) Scheduling 

(d) Estimating 

46. In the program evaluation and review technique, the expected time of completion of an 

activity is computed from 3 time estimates, which are the 

(a) Favourable time, normal time , and unfavourable time 

(b) Optimistic time, Normal time, and Pessimistic time 

(c) Optimistic time, Favourable time, and Pessimistic  time 

(d) Optimistic time, Most likely time, and Pessimistic time 

47. In CPM/PERT, the critical path is the path having the  

(a) Minimum time duration 

(b) Normal time duration 

(c) Most difficult to achieve time duration 

(d) None of the above 

48. Which of the following is not involved in determining the time estimates of activities in 

the critical path method? 

(a) Role of the project management 

(b) Statistical analysis 

(c) Skills of the concerned personnel 

(d) Mathematical reasoning 

49. In the critical path method , it is assumed that the time required for each activity is  

(a) Known precisely 

(b) Known Approximately 

(c) Known in a probabilistic sense 

(d) Uncertain 

50. In PERT, it is assumed that the time required to perform each activity is  

(a) Known precisely 

(b) Known Approximately 

(c) Known in a probabilistic sense 

(d) Uncertain 



17UCS3A3- CBOT - K2 Level Questions 

UNIT-I 

 

1. List the application of Operations Research in functional areas of management. 

Finance, Budgeting and Investment Marketing Physical distributionPurchasing, procurement and 

ExplorationPersonnelProductionResearch and Development 

2. When can the dual Simplex method be applied? 

In Simplex method, every basic solution with all zj − cj ≥ 0 will not be feasible but any 

basicfeasible solution with all Æ鬼 − 规鬼 ≥ 0 will certainly be an optimal solution. Such typical 

problems forwhich it is possible to find infeasible but better than optimal starting basic solutions, 

can be solved moreeasily by dual simplex method. 

3. What is meant by degeneracy in a transportation model? 

If the number of basic cells is less than 桂 + 柜 − 1 (i.e. , Number of rows + number of columns -

1) thendegeneracy occurs in a transportation problem. 

4. What is an unbalanced case in an Assignment model? 

An assignment model is said to be unbalanced if number of rows ≠ number of columns. 

5. What is a mixed integer programming problem? 

If only some of the variables in the optimum solution of a Linear Programming Problem are 

restricted toassume non-negative integer values while the remaining variables are free to take 

any non-negativevalues then it is called a mixed integer programming problem. 

6. Define Saddle point. 

The saddle point in a pay-off matrix is that position in the payoff matrix where Maximin = 

Minimax. 

7. What is a quantity discount model? 

When items are purchased bulk, buyers are usually given discount in the purchase price of 

goods. Thisdiscount may be a step function of purchase quantity. 

8. What criteria in decision making under risk deals with maximizing profit? 

Criteria for decision making under risk situationMaximum likelihood ruleExpected pay-off 

criterionEMV criterionEOL criterionEVPI criterionBayesian decision rule 

9. List the application of queueing theory. 



Planning, scheduling and sequencing of parts and components to assembly lines in a mass 

productionsystem.Scheduling of workstations and machines performingScheduling and dispatch 

of war material of special nature based on operational needs.Determining the number of 

attendants required at a petrol station.Determining the size of parking lotScheduling of service 

facilities in a repair and maintenance workshop. 

10. What is the significance of ‘r’ in a replacement model? 

‘r’ in replacement model means present value of the maintenance for each of the years. 

UNIT-II 

11. List the scope of applications of OR techniques. 

Scope of Operations Research isCash managementInventory controlSimulation techniques 

Capital budgeting 

12. What is sensitivity analysis? 

The change in parameters of the problem may be discrete or continuous. The study of the effect 

ofdiscrete changes in parameters on the optimal solution is called the sensitivity analysis. 

13. List the methods used to arrive at an initial basic feasible solution in a transportation model. 

North-West corner method, Least cost method, Column Minima method, Row Minima method 

Vogel’s Approximation method 

14. How does a travelling salesman problem differ from a routine assignment model? 

Travelling salesman problem is similar to the assignment problem with the difference that there 

is theadditional constraint that no city is to be visited again before the tour of all the cities is 

completed. 

15. Define zero sum game 

It is a game in which the sum of payments to all the players after the play of the game is zero. 

16. Define Simulation. 

The imitation of reality which may be in the physical form or in the form of mathematical 

equations maybe called simulation. 

17. What is meant by EOL? 

EOL means economic order level. There should be enough for each time so that customers 

orders can bereasonably met from this stock until replenishment. This Stock level, becomes 

economic order level. 

18. Define Constraints. 



Linear Programming Problem deals with the optimization of a function of variables known as 

objective function, subject to set of linear equalities/ inequalities known as constraints. The 

constraints may be imposed by difference 

Subject to ª1 + ª2 ≤ 5 

3ª1 + 5ª2 ≤ 15 ª1, ª2 ≥ 0 

Dual of primal problem: 怪轨柜Æ ∗ = 5裹1 + 15裹2 

Subject to 裹1 + 3裹2 ≥ 2 裹1 + 5裹2 ≥ 3 裹1, 裹2 ≥ 0 

Dual of Dual problem: 怪逛ªÆ = 2ª1 + 3ª2 

Subject to ª1 + ª2 ≤ 5 

3ª1 + 5ª2 ≤ 15 ª1, ª2 ≥ 0 ∴ Dual of dual problem is primal problem. 

 

19. . Define the main characteristics of the queueing system. 

The inputThe service mechanismThequeueingdisciplineCustomer behavior 

 

20. What are the transient nodes in a transportation problem? 

Transportation problems are special minimum cost network flow models for which every node is 

eithera pure supply node or pure demand node. i.e., all flow goes immediately from source node 

to a sinknode where it is demanded. 

 

 



UNIT-III 

21. What is Gomory’s fraction cut? 

A systematic procedure for solving pure integer programming problem was first developed by 

R.E .Gomory in 1958. Later on the extended the procedure to solve mixed Integer programming 

problemnamed as cutting plane algorithm. The method consists in first solving the Integer 

programming problemas ordinary Linear programming problem by ignoring the integrity 

restriction and then introducingadditional constraints one after the other to cut certain part of the 

solution space until an integersolution is obtained. 

22. Define a stage in dynamic programming. 

A stage signifies a portion of the total problem for which a decision can be taken. At each stage 

thereare a number of alternative and the best of those is called the stage decision, which may not 

be optimalfor the stage but contributes to obtain the optimal decision policy. 

23. Define pay-off as applied to decision theory. 

If the outcome is measured in terms of money then it is called a pay-off. A pay-off matrix is 

calculated bythe cross tabulation of the alternative A and the possible events. 

24. List any two applications of Simulation. 

Simulation is used for solving inventory problems, queueing problems, training problems etc. 

25. Define Operations Research. 

Operations Research a scientific approach to problem solving for executive decision making 

whichrequires the formulation of mathematical, economic and satisfied models for decision and 

controlproblems to deal with situations arising out of risk and uncertainty. 

26. Define degenerate solution in Linear Programming Problem. 

In Linear Programming Problem, intersection of two constraints will define a corner point of the 

feasibleregion. But if more than two constraints pass through any one of the corner points of the 

feasibleregion, excess constraints will not serve any purpose and therefore they act as redundant 

constraints. 

27. Write a Linear Programming model of the assignment model. 怪轨柜轨桂轨Æ硅Æ = 规11ª11 + 规12 ª12 + ⋯ + 规1桂ª1桂 + 规21ª21 + 规22ª22 + ⋯ + 规2桂ª2桂 

+ ⋯ + 规桂1ª桂1 + ⋯ + 规桂桂ª桂桂 

Subject to ª11 + ª12 + ⋯ + ª1桂 = 1 



ª21 + ª22 + ⋯ + ª2桂 = 1 ⋮ ª桂1 + ª桂2 + ⋯ + ª桂桂 = 1 ª11 + ª21 + ⋯ + ª桂1 = 1 ª12 + ª22 + ⋯ + ª桂2 = 1 ⋮ ª1桂 + ª2桂 + ⋯ + ª桂桂 = 1 ª轨鬼 ≥ 0; 轨 = 1,2, … 桂; 鬼 = 1,2, … 桂 

28. Distinguish between transportation problem and transshipment problem. 

Transportation problem Transshipment problemShipments are dent directly from a particular 

source to particular destinationThe objective is to minimize the total cost ofshipments and thus 

the shipment passes throughone or more intermediate nodes before it reachesits desired 

destinationTransportation problem is used to solve theproblemTransshipment problem cannot be 

solved as suchby the usual transportation algorithm but slightmodification is required before 

applying it to thetransshipment problem 

29. Write the conditions for a fathomed sub problem of branch and bound techniques in integer 

programming problem.A problem is said to be fathomed if any one of the following three 

conditions true. The value of the decision variables of the problem are integer 

The upper bound of the problem which as non integer values for its decision variable is not 

greater than the current best lower boundThe problem has infeasible solution. 

30. State Bellman’s principle of optimality. 

It states that “An optimality policy has the property that whatever be the initial decisions the 

remaining decision must constitute an optimal policy for the state resulting from the first 

decision”. 

UNIT-IV 

31. Define simulation. Mention its advantages. 

The representation of reality in some physical form or in some form of mathematical equations 

may becalled as simulation. i.e., Simulation is initiation of reality. 

Advantages: 

Mathematically less complicated.FlexibleModified to suit the changing environments of the real 

situation, Can be used for training purposes 



32. Define the main characteristics of the queueing system. 

The inputThe service mechanismThequeueingdisciplineCustomer behavior 

33. Distinguish between breakdown maintenance and preventive maintenance. 

Breakdown maintenance Preventive maintenance, Breakdown maintenance is the repair 

which is generally done after theequipment breaks downPreventive maintenance is the periodical 

inspection andservice facilities which are aimed to defect potentialfailures and perform minor 

adjustments repairs which willprevent major operating problems in futureIt is often as 

emergency which will have asassociated penalty in terms of increasingthe cost maintenance and 

downtime costof equipmentPreventive maintenance will reduce such costs upto acertain 

eventThe cost of Breakdown maintenance isless. The cost of Preventive maintenance is more 

34. Define unbalanced transportation problem. 

In transportation model, if the sum of the number of supply units available at the source is not 

equal to the sum of the number of demand units required at destination, then it is called 

unbalancedtransportation problem. 

35. Define travelling salesman problem. 

There are number of cities a salesman must visit. The distance between every pair of cities 

isknown. He starts from his home city, passes through each city once and only once and returns 

to hishome city. The problem is to find the routes shortest in distance or time or cost. 

36. What is linear programming? 

Linear programming problem deals with the optimization of a function of decision variables 

Known as objective function subject to set of simultaneous linear equations known as 

constraints. 

The term linear means that all the variables occurring objective function and the constraints are 

of thefirst degree in the problem under consideration and the term programming means the 

process ofdetermining particular course of action. 

37. What is a game? 

A competitive situation is called a game. There are finite number of competitors called players. 

A list of finite and or infinite number of possible courses of action is available to each player. 

38. What are decision trees? 



A decision tree is a directed tree that represents a decision process. The decision trees areuseful 

in finding optimal decisions for lengthy processes. The procedure is to start from the 

terminalnodes and sequentially to move backwards through the network. Calculate the expected 

gains at theintermediate nodes. 

39. What is a queue? 

A queue is formed when either with requiring service commonly referred to as customer waitfor 

serviced or the service facilities stand idle and wait for customer. 

40. What is a replacement model? 

The problem of replacement is felt when the job performing units such as men, 

machines,equipments, parts etc., becomes less effective or useless due either sudden or gradual 

determination intheir efficiency, failure or breakdown. 

 

UNIT-V 

 

41. Write down the standard form of a Linear Programming problem. 怪逛ª轨桂轨Æ硅Æ = 规轨ª轨 柜 轨=1 

Subject to 逛1轨ª轨 柜 轨=1 

+ 滚1 = 瑰1 逛2轨ª轨 柜 轨=1 

+ 滚2 = 瑰2 ⋮ 逛桂轨ª轨 柜 轨=1 



+ 滚桂 = 瑰桂 ª1, ª2, … ,柜 , 滚1, 滚2, … , 滚桂 ≥ 0 

42. List the applications of operation research model. 

Accounting: 

Cash flow planning 

Credit policy analysis and planning of delinquent account strategy 

Construction: 

Allocation of resources of projects 

Determination of proper work force 

Facility planning: 

Factory size and location decision 

Hospital planning 

Finance: 

Dividend policy making 

Production scheduling 

Manufacturing: 

Inventory control 

Production scheduling 

Marketing 

Advertising budget allocation 

Selection of product mix 

Organizational behavior: 

Revisional justification 

Skills balancing 

Purchasing: 

Material transfer 

Optimal recording 

Research and development: 

Control and R&D projects 

Product introduction planning 

43. Distinguish between transportation problem and assignment problem. 



Transportation Problem Assignment Problem 

A cost matrix in transportation problem is not a 

square matrix. 

It is a square matrix 

Supply and demand at any source and any 

destination may be positive quantity. 

It will be 1. 

The allocation ª轨鬼 can take any positive values 

satisfying the rim requirements. ª轨鬼 
take only two positive values 1 or 0. 

44. Define mixed strategy in a game. 

The optimal strategy mixture for each player may be determined by assigning to each Strategy 

itsprobability of being chosen. These strategy are called mixed strategy.If there is no saddle point 

then the strategy is a mixed strategy. 

45. Name the inventory control systems adopted in practice. 

The inventory control problem consists of determination of three basic factors. 

When to order? 

How much to order? 

How much should be the safety stock? 

46. What is meant by group replacement model? 

Group replacement policy in which all items are replaced irrespective of whether they have 

failed or notwith a provision that if any items fails before the optimal time it may be individually 

replaced 

47. List the components of a queuing system. 

Components of a queuing systemInput or arrival distributionOutput or departure distribution 

Service channelsService disciplineMaximum number of customers allowed in the system 

Calling source or populationCustomer’s behavior. 

48. List down the variants in Simplex method. 

Degeneracy and cyclingUnbounded solutionMultiple solution or alternative optimum solution 

No feasible solutionUnrestricted variables 



49. Give the applications of duality theory. 

If the primal problem contains a large number of constraints and smaller number of variables, the 

Computational procedure can be considerably reduced by converting it into dual and then 

solving it. 

Hence it offers an advantage in many applications. 

It gives additional information as to how the optimal solution changes as a result of the changes 

in thecoefficients and the formulation of the problem. This form the basis of post optimality or 

sensitivityanalysis. 

50. What are the conditions to be satisfied for proceeding with optimality test in a transporting 

problem? 

The availability as well as requirements of the various centers are finite and contains the limited 

resources.The cost of transportation is linear. 



K3 LEVEL QUESTIONS 

UNIT I 

1. Explain about Features of competitive games. 

2. Write the algorithm to find saddle point. 

3. Explain Maxmin and Minmax principle  with example. 

4. How to find the solution for two person zero sum game without saddle point? 

5. For the game with the following pay-off matrix, determine the optimum strategies and the 

value of the game .J5 1

3 4
祖 

6. For the game with the following pay-off matrix, determine the optimum strategies and the 

value of the game .J 6 − 3− 3 0
祖 

7. Solve the following 2 x 2 game graphically.J2 1 0

1 0 3
  
− 2

  2
祖 

8. Solve the following 2 x 2 game graphically.J1 3 − 3

2 5 4
 

  7− 6  
祖 

9. Solve the following 2 x 2 game graphically.冈赣赣
赣赣敢 1 − 3

3 5− 1 6

4    1

2    2− 5 0 缸钢钢
钢钢刚 

10. Solve the following 2 x 2 game graphically.饰 3 − 4

2 5− 2 8

室 
 

 

UNIT II 

 

1. Explain about optimum sequence algorithm for processing n jobs through two machines. 

2. Explain about optimum sequence algorithm for processing n jobs through k  machines. 

3. How to get optimum value using graphical method for  processing two jobs through k 

machines. 

4. In a factory, there are 6 jobs to perform each opf which should go through 2 machines A 

and B, in the order A,B. The processing timings (in hours) for the jobs are given here. 

You are required to determine the sequence for performing the jobs that would minimize 

the total elapsed time T. What is the value of T? 

Job   J1 J2 J3 J4 J5 J6 

Machine A  1 3 8 5 6 3 

Machine B  5 6 3 2 2 10 

5. A  book binder has one printing press, one binding machine, and the manuscript of a 

number of different books. The time required to performing to printing and binding 



operations for each book is shown below. Determine the order in which books should be 

processed, in order to minimize the total time require to turn out all the books: 

Book   1 2 3 4 5 6 

Printing time(hrs) 30 120 50 20 90 100 

Binding time(hrs) 80 100 90 60 30  10 

6. We have five jobs each of which must go through the two machines A and B in the order 

AB. Processing times in hours are given in the table below: 

Job   1 2 3 4 5  

Machine A  5 1 9 3 10 

Machine B  2 6 7 8 4 

Determine a sequence for the five jobs that will minimize the elapsed time. 

7. A ready-made garment  company has to process seven items through two stages of 

production, viz., cutting and sewing. The time taken by each of these items at the 

different stages are given as: 

Item   :  1 2 3 4 5 6 7 

Cutting:  4 8 3 5 5 12 7 

Sewing:  3 5 6 4 8 5 8 

Find an order in which these seven items are to be processed so as to minimize the total 

processing time. 

8. Determine optimal sequence of jobs that minimizes the total elapsed time based on the 

following information processing time on machines is given in hours and passing is not 

allowed: 

Job   A  B  C D E F G 

Machine M1  3 8 7 4 9 8 7 

Machine M2  4 3 2 5 1 4 3 

Machine M3  6 7 5 11 5 6 12 

9. We have four jobs each of which has to go through the machines Mj (j = 1,….6) in the 

order M1,….M6. Processing time (in hrs) is given below: 

Machines 

   M1 M2 M3 M4 M5 M6 

Job A  18 8 7 2 10 25 

Job B  17 6 9 6 8 19 

Job C  11 5 8 5 7 15 

Job D  20 4 3 4 8 12 

Determine a sequence of these four jobs that minimizes the total elapsed time. 

10. We have five jobs, each of which must go through the machines A, B and C in the order 

ABC. Processing times (in hrs) are given in the following table: 

Job  1 2 3 4 5 6 7 

Machine A 7 8 11 14 21 17 8 

Machine B 6 3 1 2 5 4 1 

Machine C 10  9 15 13 18 11 9 

 



UNIT III 

 

1. Explain the reasons for carrying inventories 

2. What are the different types of inventories? Explain. 

3. What are the factors affecting inventory control? Explain. 

4. Explain about the concept of  EOQ. 

5. What are the assumptions involved in deterministic inventory problems with no 

shortages? 

6. An oil engine manufacturer purchases lubricants at the rate of Rs.42 per piece from a 

vendor. The requirement of these lubricants is 1800 per year. What should be the 

order quantity per order, if the cost per placement of an order is Rs.16 and inventory 

carrying charge per rupee per year is only 20 paise. 

7. A manufacturing company purchases 9000 parts of a machine for its annual 

requirements, ordering one month usage at a time. Each part costs Rs.20. The 

ordering cost per order is Rs. 15 and The carrying charges are 15% of the average 

inventory per year. You have been assign to suggest a more economical purchasing 

policy for the company. What advice would you offer and how much would it save 

the company per year?  

8. Given the annual consumption of material is 3600 units, ordering costs are Rs.400 per 

order. Cost per unit of material is Rs 64 and storage cost or annual carrying cost is 

50% of inventory value. Find out economic order quantity, EOQ in (i) units, (ii) 

Rupees. 

9. A manufacturer has to supply his customer with 600 units of his product per year. 

Shortages are not allowed and the storage cost amounts to Rs.0.60 per unit per year. 

The set-up cost per run is Rs.80.00. find the optimum run-size and the minimum 

average yearly cost. 

10. A shopkeeper has a uniform demand of an item at the rate of 600 items per year. He 

buys from a supplier at a cost of Rs.8 per item and the cost of ordering is Rs.12 each 

time. If the stock holding cost is 20% per year of stock value, how frequently should 

he replenish his stock and what is the optimal order quantity? 

 

 

UNIT IV 

 

1. A contactor has to supply 10,000 bearings per day to an automobile manufacturer. He 

finds that when he start a production run, he can produce 25,000 bearings/day. The cost 

of holding a bearing in stock for one year is Rs.2 and the set-up cost of the production run 

is Rs.1800. How frequently should production run be made? 

2. A manufacturing company needs 2500 units of a particular components every year. The 

company buys it at a rate of Rs.30/unit. The order processing cost for this part is 

estimated at Rs.15 and the cost of carrying a part in stock comes to about Rs. 4/year. 

The company can manufacture this part internally. In that case it saves 20% of the price 

of the product. However, estimates a set-up cost of Rs. 250/production run. The annual 

production rate would be 4800 units. However, the inventory holding cost remain 

unchanged. 

a. Determine the EOQ and the optimal number of orders placed in a year. 



b. Determine the optimum production lot size and the average duration of the production 

run. 

c. Should the company manufacture the component internally or continue to purchase it 

from the supplier? 

3. A. At present a company is purchasing an item ‘X’ from outside suppliers. The 

assumption is 10,000 units/year. The cost of the item is Rs. 5/unit and the ordering cost is 

estimated to be Rs.100/order. The cost of carrying inventory is 25%. If the consumption 

rate is uniform, determine the economic purchasing quantity. 

B.  In the above problem, assume that a company is going to manufacture the item with  

the equipment that is estimated to produce 100 units/day. The cost of the unit thus  

produced is Rs. 3.50/unit. The set-up cost is Rs.150/set-up and the inventory carrying 

charge is 25%. How has your answer changed? 

4. An item is produced at the rate of 50 items /day. The demand occurs at the rate of 25 

items /day. If the set-up cost is Rs.100.00 and holding cost is Re.0.01/unit of item per 

day, find the economic lot size for one run, assuming that the shortages are not permitted. 

Also find the time of cycle and minimum total cost for one run. 

5. An item is produced at the rate of 128 units/day. The annual demand is 6400 units. The 

set-up cost for each production run is Rs.24 and inventory carrying cost is Rs. 3/unit/year. 

There are 250 working days for production each year. Develop an inventory policy for 

this item. 

6. A contractor has to supply 20,000 units/day. He can produce 30,000 units/day. The cost 

of holding a unit in stock is Rs. 3 /year and the set-up cost /run is Rs.50. how frequently, 

and of what size, the production runs be made? 

7. Amit manufactures 50,000 bottles of tomato ketchup in an year. The factory cost /bottle 

is Rs.5, the set-up cost /production run is estimated to be Rs.90 and the carrying costs on 

finished goods inventory amount to 20% of the cost /annum. The production rate is 600 

bottles /day and sales amount to 150 bottles /day. What is the optimum production lot 

size and the number of production runs? 

If the costs increase to Rs.7.50 /bottle, what will be the optimum production lot size? 

8. What is the procedure for obtaining EOQ with One price break? 

9. Explain the computational procedure for obtaining the optimum order quantity with more 

than one price break. 

10. Find the optimum order quantity for a product for which the price breaks are as follows: 

Quantity    Unit Cost(Rs) 

   0 ≤ Q1 ≤ 500    10.00 

   500 ≤ Q2    9.25 

The monthly demand for the product is 200 units the cost of storage  is 2% of the unit 

cost and the cost of ordering is Rs.350. 

 

UNIT V 

 

1. What are the basic components of network ? 

2. Explain the rules of constructing a network. 

3. What are the rules to numbering the events? 

4. Explain the steps involved in Forward pass calculations. 

5. How to calculate backward pass? Explain. 



6. Discuss the three types of activity float with calculations. 

7. A batch of four axles is to be processed on the following three machines in this 

sequence: lathe(L), Milling(M), Grinding(G) instead of first working these four axles 

on the lathe, then on milling and finally on grinding in the sequence, it is desired to 

process the first axle on the lathe and as and when it is processed, it is taken upon 

milling and the second axle on the lathe, and so on. In other words, each of the three 

activities L,M and G have been quartered for the sake of concurrent operations. You 

are required to draw the network. 

8. Draw network diagram for the following data: 

Activity    A      B C D E F G H I J 

 

Preceding   none     A A B A B,E C D,F G F,I 

activity:  

9. Construct the network diagram comprising activities B,C,….Q and N such that the 

following constraints are satisfied: 

B <E,F C<G,L  E,G<H  L,H<I  L<M  H<N H<I   

I,J < P P<Q. 

The notation ‘X<Y’ means that the activity X must be finished before Y can begin. 

10. Draw a network diagram for the following data: 

Task:   A B C D E F G  

Immediate predecessor:    none none B B B E A,D,C  

 

 

 



 

K4&K5 LEVEL QUESTIONS 

 

UNIT I 

1. Solve the following 2 x 2 game graphically.�2 2 3

4 3 2
  
− 2

  6
祖 

2. Solve the following 2 x 2 game graphically.� 3 − 3 4− 1 1 − 3
 祖 

3. Solve the following 2 x 2 game graphically.冈赣赣赣
敢 1 2

5 4− 7 9− 4 − 3

2 1 缸钢钢钢
刚
 

4.  Solve the following 2 x 2 game graphically冈赣赣赣
敢− 4 3− 7 1− 2 − 4− 5 − 2− 1 − 6缸钢钢

钢刚
 

5. For what  value of 晃, the game with following pay off matrix is strictly determinable? 饰 晃 6 2− 1 晃 − 7− 2 4 晃 室 
 

UNIT II 

1. Determine the optimal sequence of jobs that minimizes the total elapsed time based 

on the following information. 

Job  1 2 3 4 5 6 7 

Machine A 10 8 12 6 9 11 9 

Machine B 6 4 6 5 3 4 2 

Machine C 8 7 5 9 10 6 5 

Processing time on machines is given in hrs and passing is not allowed. 

2. Use graphical method to minimize the time added to process the following jobs on 

machines shown, that is for each machine find the job which should be done first. 

Also calculate the total time elapsed to complete both the jobs: 

Job 1 Sequence A B C D E 

 Time   3 4 2 6 2 

 

Job 2 Sequence B C A D E 

 Time  5 4 3 2 6 

3. Using graphical method, calculate the minimum time needed to process job 1 and 2 

on 5 machines A,B,C,D and E. , that is for each machine find the job which should be 

done first. Also calculate the total time elapsed to complete both the jobs: 

Job 1 Sequence A B C D E 

 Time   6 8 4 12 4 

 

Job 2 Sequence B C A D E 

 Time  10 8 6 4 12 



4. A machine shop has four machines A,B,C and D. two jobs must be processed through 

each of these machines. The time taken on each of the machines and the necessary 

sequence of jobs through the shop are given below: 

 

Job 1 Sequence A B C D  

 Time   2 4 5 1  

 

Job 2 Sequence D B A C  

 Time  6 4 2 3 

Use graphic method to obtain the total minimum elapsed time. 

5. Use graphic method to find the minimum elapsed total time sequence of two jobs and 

five machines when we are given the following information: 

Job 1 Sequence A B C D E 

 Time   2 3 4 6 2 

 

Job 2 Sequence C A D E B 

 Time  4 5 3 2 6 

 

UNIT III 

 

1. A certain item costs Rs.235 per tonne. The monthly requirement is 5 tonnes and 

each time the stock is replenished, there is a set-up cost of Rs.1000. the cost of 

carrying inventory has been estimated at 10% of the value of the stock per year. 

What is the optimal order quantity? 

2. A company manufacturers a product having a monthly demand of 2000 units. For 

one unit of product 2 kg of a particular raw material item is needed. The purchase 

price of the material is Rs 20 per kg. the ordering cost is Rs 120 per order and the 

holding cost is 10 per cent per annum. 

Calculate: 

1) Economic ordering quantity (EOQ), and  

2) Annual cost of purchasing and storage of the raw material at the quantity. 

3. A company operating 50 weeks in a year is concerned about its stocks of copper 

cable. This costs Rs 240 a meter and there is a demand for 8000 meters a week. 

Each replenishment costs Rs 1050 for administration and Rs 1650 for delivery, 

while holding costs are estimated at 25 per cent of value held a year. Assuming no 

shortages are allowed, what is the optimal inventory policy for the company? 

How would is analysis differ if the company wanted to maximize profit rather 

than minimize cost? What is the gross profit if the company sell cable for Rs 360 a 

meter. 

4. A company plans to consume 760 pieces of a particular component. Past records 

indicate that purchase department had used Rs 12000 for placing 15000 orders. 

The average inventory was valued at Rs 45000 and the total storage cost was Rs 

7650 which included wages, rent, taxes, insurance, etc. related to store 

department. The company borrows capital at the rate of 10% a year.  

If the price of a component is Rs 12 and the order size is of 10 components, 

determine: purchase cost, purchase expenses, storage expenses, capital cost and 

total cost per year. 

5. An aircraft uses rivets at an approximately constant rate of 5000 kg per year. The 

rivets costs Rs. 20/kg and the company personnel estimate that it cost Rs.200 to 

place an order, and the carrying cost of inventory is 10% per year.  



a. How frequently should orders for rivets be places, and what quantities 

should be ordered for? 

b. If the actual cost are Rs. 500 to place an order and 15% for carrying cost 

the optimum policy would change. How much is the company loosing per 

year because of imperfect cost information? 

 

 

UNIT IV 

1. Find the optimum order quantity for a product for which the price breaks are as 

follows: 

Quantity    Unit Cost(Rs) 

   0 ≤ Q1 ≤ 800    1.00 

   800 ≤ Q2    0.98 

The yearly demand for the product is 1600 units per year, cost of placing an order is     

Rs. 5, the cost of storage is 10% per year. 

2. The annual demand for an item of inventory whose price is Rs. 10/ unit is 2400 units, 

ordering cost per order is Rs. 350 and inventory holding costs are 2% /month. The 

supplier offers a quantity discount of 7.5% if the quantity ordered is 400 units or 

more. The rate of discount will increase to 12.5%, if the order is for 3000 units or 

more. Find out the economic order quantity. 

3. A retailer gets discount for large orders. The discount is 4% if the quantity ordered is 

500 or more, and an additional 1% discount is received if the quantity ordered is 

1,000 or more. The product costs Rs.50 and sells uniformly at the rate of 25,000 units 

a year. The fixed order cost is Rs.50, while the inventory carrying cost is 20% of the 

value of the average inventory held. 

a. What is the best order quantity? 

b. What is the minimum total annual cost, including the purchasing cost? 

4. A purchase manager has decided to place order for a minimum quantity of 500 

numbers of a particular item in order to get a discount of 10%. From past records, it 

was found out that in the last year, 8 orders each of size 200 units were placed. Given 

the ordering cost equal to Rs.500 /order, inventory carrying cost of 40% of the 

inventory value and the price of the item of Rs. 400/unit. Is the purchase manager 

justified in his decision? What is the effect of his decision to the company? 

5. A soft drinks manufacturing company buys a large number of pallets every year 

which it uses in the warehousing of its bottled products. A local vendor has offered 

the following discount schedule for pallets: 

Order Quantity   Unit price(Rs) 

   0 ≤ Q1 ≤ 699    10.00 

   700 and above    9.25 

The average yearly replacement is 2400 pallets. The carrying cost is 12% of the 

average inventory and ordering cost /order is Rs.100. find out the optimum order 

quantity. 

 

 

 

UNIT V 

 

1. A project consist of a series of task labeled A,B, ….H,I with the following 

relationship (W<X,Y means X and Y cannot start until W is completed; X, Y < W 



means W cannot start until both X and Y are completed). With this notation 

construct the network diagram having the following  constraints: 

A<D, E   B,D<F   C<G   B,G<H   F,G<I 

Find also the minimum time of completion of the project, when the time (in days) 

of completion of each task is as follows: 

Task: A B C D E F G H I 

Time: 23 8 20 16 24 18 19 4 10 

2. A small project consists of seven activities for which the relevant data are given 

below: 

Activity  Preceding Activities  Activity duration(days) 

A    -    4 

B    -    7 

C    -    6  

D    A,B    5 

E    A,B    7 

F    C,D,E    6 

G    C,D,E    5 

a. Draw the network and find the  project completion time 

b. Calculate total float for each of the activities and highlight the critical path. 

3. Given the following information: 

Activity     : 0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7 

 

Duration      2 8 10 6 3 3 7 5 2 8 

(in days):  

a. Draw the arrow diagram 

b. Identify the critical path and find the total project duration 

4. A project consists of eight activities with the following relevant information: 

   
 

 

  A  -   1  1  7 

  B  -   1  4  7 

  C  -   2  2  8 

  D  A   1  1  1 

  E  B   2  5  14 

  F  C   2  5  8 

  G  D,E   3  6  15 

  H  F,G   1  2  3 

a.   Draw the PERT network and find out the expected project completion time 

b.   What duration will have 95% confidence for project completion 

c.   If the average duration for activity F increases to 14 days, what will be its effect 

on the expected project completion time which will have 95% confidence?  

5. A small project is composed of seven activities whose time estimates are listed in 

the table as follows: 

Activity 

 

immediate 

predecessor

  

estimated duration(days) 

 

  optimistic most 

likely 

pessimistic 



 
 

 

 

  

1-2  1  1  7 

  1-3  1  4  7 

  1-4  2  2  8 

  2-5  1  1  1 

  3-5  2  5  14 

  4-6  2  5  8 

  5-6  3  6  15 

a. Draw the PERT network and find out the expected project completion 

time. 

b. Calculate the variance and standard deviation of project length. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 

 

estimated duration(days) 

 

 optimistic most 

likely 

pessimistic 


