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B.Tech.(ME)       (Sem.–7,8) 
OPERATIONS RESEARCH  

Subject Code : ME-406 
Paper ID : [A0840] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES :  
  1. SECTION-A  is  COMPULSORY  consisting  of TEN  questions  carrying  TWO  marks 

each. 
  2. SECTION-B  contains  FIVE  questions  carrying  FIVE  marks  each  and  students 

has to attempt any FOUR questions. 
  3. SECTION-C  contains  THREE  questions  carrying  TEN  marks  each  and  students 

have to attempt any TWO questions.  
 

SECTION-A 

 1. Write briefly : 

  a) Explain decision making under conditions of risk. 

  b) What is convex polygon? 

  c) Explain service discipline for queue. 

  d) What is backward pass in decision tree? 

  e) What is mixed strategy in game theory? 

  f) What is cumulative probability in simulation? 

  g) What is probabilistic dynamic programming? 

  h) What is looping in network techniques? 

  i) What is individual replacement policy? 

  j)  What is lead time? 

 

SECTION-B 

 2. Explain how  OR methods have been valuable in  aiding  executive  decisions. Also 
mention different problems in decision making under different environments. 

 3. Explain the application of simulation technique to the inventory problems. 

 4. A machine costs Rs. 500. Operation and maintenance costs are zero for the first year and 
increase by Rs. 100 per year. If money is worth 5% every year, determine the best age at 
which  the  machine  should  be  replaced.  The  resale  value  of  the  machine  is  negligibly 
small. What is the weighted average cost of owning and operating the machine? 
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 5.  In a game of matching coins with two players, suppose A wins one unit of value when 
there are two heads, wins  nothing when there are two tails, and  loses  1/2 unit of  value 
when there are one head and tail. Determine the payoff matrix, the best strategies for each 
player and the value of the game to A. 

 6.  A  company  uses  Rs.  10,000  worth  of  an  item  during  the  year.  The  ordering  costs  are  
Rs. 25 per order and carrying charges are 12.5 % of the average inventory value. Find the 
economic order quantity, number of orders per year, time period per order and the total 
cost. 

 

SECTION-C 

   7.  A  library  wants  to  improve  its  service  facilities  in  terms  of  the  waiting  time  of  its 
borrowers.  The  library  has  two  counters  at  present  and  borrowers  arrive  according  to 
Poisson distribution with arrival rate 1 every 6 minutes and service time follows 
exponential distribution with a mean of 10 minutes. The library has relaxed its 
membership rules and a substantial increase in the number of borrowers is expected. Find 
the number of additional counters to be provided if the arrival rate is expected to be twice 
the present value and the average waiting time of the borrower must be limited to half the 
present value. 

 8.  Old hens can be bought for Rs. 2 each but young ones cost Rs. 5 each. The old hens lay  
3 eggs per week and young ones 5 eggs per week, each egg being worth 30 paise. A hen 
costs Re.l per week to feed. If a person has only Rs. 80 to spend on the hens, how many 
of each kind should he buy to get a profit of more than Rs 6 per week assuming that he 
cannot house more than 20 hens? Formulate L.P.P and solve. 

 9. The  following  table  gives  data  on  normal  time  and  cost  and  crash  time  and  cost  for  a 
project : 

Activity Normal Crash 

Time (days) Cost (Rs.) Time (days) Cost (Rs.) 

1-2 6 60 4 100 

1-3 4 60 2 200 

2-4 5 50 3 150 

2-5 3 45 1 65 

3-4 6 90 4 200 

4-6 8 80 4 300 

5-6 4 40 2 100 

6-7 3 45 2 80 

  The  indirect cost per day  is  Rs. 10. Draw the  network for the project. Find the critical 
path. Determine the minimum total time and corresponding cost. http
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