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OPTIMIZATION TECHNIQUES-I  

Paper: OR-305/SC-304 

 (SEMESTER-III) 

 

Time Allowed: 2 Hours       Maximum Marks: 70 

 

Note: The Candidates are required to attempt any four questions from the given nine questions. 

Each question carries equal marks. 

 

1. The demand for an item in a company is 18,000 units per year, and the company can 

produce the item at a rate of 3,000 per month. The cost of one set up is Rs.500 and the 

holding cost of one unit per month is 15 paise. The shortage cost of one unit is Rs.20 per 

year. Determine the optimum manufacturing quantity and the number of shortages. Also, 

determine the manufacturing time and the time between set ups. 

 

2. A transportation equipment manufacturer uses rivets at an approximately constant rate of 

2500 Kgs. per year. The cost of rivets is Rs.40 per Kg. The company’s purchase manager 

estimates that it costs Rs.200 to place an order, and that the carrying cost of inventory is 

10% per year. 

(a) How frequently should orders for rivets be placed, and what quantities should be 

ordered? 

(b) If the ordering cost is Rs.470 per order and 15% for carrying cost, how would the 

optimal policy change? How much is the company losing per year because of imperfect 

cost information? 

3. (a) Derive the EOQ formula
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, where the symbols have usual meanings. State 

the assumptions and limitations of this formula. 

 

(b) A supplier supplied at the constant rate of 200 units per day. Supplies of any amount 

can be had at any required time but each ordering costs Rs.50. Cost of holding the 

commodity in inventory is Rs.2 per unit per day while the delay in the supply of the item 

induces a penalty of Rs.10 per unit per delay of one day. Find the optimal policy, q and t, 

where t is the reorder cycle period and q is the inventory level after reorder. What would 

be the best policy if the penalty cost becomes infinity? 

 

4. A company has a product for which the assumption of the inventory model with planned 

shortage are valid. The following data is given for the company: 



Annual demand = 2000 units per year, Cost of unit = Rs.50 per unit, Ordering cost = 

Rs.25 per order, Carrying cost = Rs.10 per unit per year, Back order cost = Rs.30 per unit 

per year.Calculate 

(a) Minimum cost order quantity 

(b) Maximum number of back orders units 

(c) Maximum Inventory level 

(d) Time between orders 

(e) Total annual costs. 

5. Seven jobs, each of which has to go through the machines M1 and M2 in the order M2M1. 

Processing time (in hours) are given in the table below: 

 Jobs A B C D E F G 

Machine M1 3 12 15 6 10 11 9 

M2 8 10 10 6 12 1 3 

(a) Determine the optimum sequence that will minimize the total elapsed time, with idle 

time of each machine. 

(b) If the order is reversed to M1M2, what difference will it make to the calculated 

results?  

6. (a) Explain briefly: Total elapsed time, Processing order, Processing time and No passing 

rule. 

(b) Use graphical method to find the minimum elapsed total time sequences of 2 jobs and 

5 machines, when we are given the following information: 

P1 Sequence A B C D E 

Time (in hrs.) 2 3 4 6 2 

P2 Sequence C A D E B 

Time (in hrs.) 4 5 3 2 6 

 

7. Consider the data: 

Activity Optimistic Pessimistic Most likely 

1 – 2 2 8 5 

1 – 3 1 7 4 

2 – 3 0 0 0 

2 – 4 2 6 4 

2 – 6 5 12 7 

3 – 4 3 10 7 

3 – 5 3 3 6 

4 – 5 2 8 5 

4 – 6 4 10 6 

5 – 6 2 6 4 



(a) Draw a Network. 

(b) Determine the Critical Path and find the variances of each activity. 

(c) Find the earliest and latest expected times to reach each node. 

(d) Find the probability that the project is completed in 23 days? 

 

8. (a) A Bakery keeps stock of a popular brand of cake. Their earlier experience indicates the 

daily demand as given below. 

Daily demand 0 10 20 30 40 50 

Probability .01 .20 .15 .50 .12 .02 

 

Using the following sequence of random numbers:   

48,  78,  19,  51,  56,  77,  15,  14,  68,  09.  

Simulate the demand for the next 10 days. Find out the stock situation if the owner of the 

bakery decides to make 30 cakes every day. Also estimate the daily average demand for 

the cakes on the basis of simulated data. 

(b) An assembly line has three work stations. The time required for each station to 

complete its operation is as follows: 

Time 

(minutes) 

Probabilities 

Station 1 Station 2 Station 3 

4 0.25 0.10 0.05 

5 0.25 0.30 0.25 

6 0.25 0.40 0.25 

7 0.25 0.20 0.45 

The times given are the only values the operation times take on. Simulate the flow of 20 

items through the assembly line. What is the average time that an item takes to go 

through all the operations? 

9.  

(a) What is Economic Ordering Quantity? Explain EOQ graphically. 

(b) What is the minimum average cost of economic lot size with different rates of 

demand in different cycles? 

(c) What is the formula derived for EOQ in multi-item inventory having limitation on 

investment? 

(d) What is PERT? Explain ‘Optimistic Time’, ‘Pessimistic Time’ and Most Likely 

Time’, in relation to PERT. 

(e) What are the areas where simulations can be used? 



 


