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 Answer any FIVE questions.   

All questions carry equal marks. 

Use of statistical table is permitted. 

1. (a) Derive the EOQ formula of the inventory model without shortage.  (5) 

 (b) A desktop publishing company purchases 9000 Laser toners for its 
annual requirement. Currently the order is placed every month. Each 
Laser toner costs Rs. 3,000. The ordering cost per order is Rs. 200 and the 
carrying charges are 15% of the average inventory per year. Suggest a 
new economical purchasing policy for buying the Laser toners by this 
company. What will be financial savings that can be reaped by this 
company in an year in case the company adopts this new economical 
purchasing policy for buying the Laser toners? (5) 

 (c) A company has a demand of 18000 units per year for an item and it can 
produce 2000 such items per month. The cost of one setup is Rs. 500 and 
the holding cost per unit per month is Rs. 2. Find the optimum lot cells 
and the total cost per unit, assuming the cost of one unit as Rs. 50. Also 
find the maximum inventory, manufacturing time and total time. The 
shortage cost of one unit is Rs. 100.  (10) 

2. (a) A supplier offers the following price break-ups while supplying a product 
to a company. 

Quantity Unit cost 

5000 1 <≤ q  Rs. 25 

1500500 2 <≤ q  Rs. 24 

30001500 3 <≤ q  Rs. 23 

43000 q≤  Rs. 22 

  The annual demand of the product is 500 units, the cost of storage  
per unit per year is 10% of the unit cost and the ordering cost per order is 
Rs. 200. Find the optimal order quantity of the above product that will 
minimize the inventory cost.    (10) 
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 (b) The following information is provided for an item whose annual usage is 

25000 units.  

  Ordering cost = Rs. 100 per order 

  Carrying cost = 10% of the unit cost of the item per year  

  Unit cost of the item = Rs. 50 

  Lead time = 10 days 

  Working days in an year = 300 

  Determine EOQ and number of orders per year. In the past two years, 

the use rate has gone as high as 80 units per day. For a reordering 

system based on the inventory level, what should be the safety stock? 

What should be the reorder level at this safety stock? What would be the 

carrying cost for a year?   (10) 

3. (a) Ten items kept in inventory are listed below. Classify the same as A, B 

and C items. Determine the percentage of items that are classified under 

each category. State the percentage of total annual value of items 

classified under each category.  (10) 

Item Price (Rs.) Annual Use 

1 40 200 

2 360 100 

3 1 2800 

4 20 400 

5 0.5 6000 

6 1 1200 

7 100 120 

8 0.7 2000 

9 2 1000 

10 400 80 

 (b) In a company, P-system is followed while purchasing an item. The details 

of purchasing this item are presented below : 

  Annual demand = 1000 units 

  Cost per unit = Rs. 5 

  Inventory carrying cost = 30% 

  Maximum delay in lead time = 3 weeks 

  Service level = 95% 
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  Standard deviation of demand per week = 10 units 

  Ordering cost per order = Rs. 150 

  Average lead time = 4 weeks 

  Probability of delay = 0.30. 

  Determine the buffer stock, reserve stock, safety stock and desirable 

maximum inventory level for this item. (10)  

4. (a) Describe the MRP Logic.   (10) 

 (b) Consider a shop which produces and stocks three items. The 

management desires that the investment in inventory should not exceed 

Rs. 1,00,000. The items are produced in lots. The demand rate for each 

item is constant and can be assumed to be deterministic. No back orders 

are to be allowed. The pertinent data for the items are given in the 

following table. The carrying charge on each item is 20 percent of average 

inventory valuation per annum. Determine the optimal lot size for each 

item.     (10) 

Item I II III 

Demand rate (units per year) 2000 1000 4000 

Variable cost (Rs. per unit) 20 100 70 

Set-up cost per lot (Rs.) 100 150 200 

5. (a) How are queuing models classified?  (5) 

 (b) How are queues represented using Kendall’s notation? (5) 

 (c) Vehicles arrive at a petrol pump, having one petrol unit, in Poisson 

fashion with an average of 10 vehicles per hour. The service time is 

distributed exponentially with a mean of 3 minutes. Find the following : 

  (i) Average number of vehicles in the petrol pump.  

  (ii) Average waiting time for the customer. 

  (iii) Average length for queue. 

  (iv) Probability that the customer arrive at the petrol pump will have to 

wait. 

  (v) The utilisation factor for the petrol pump unit. 

  (vi) The probability that the number of customer in the system is two.   

     (10) 
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6. (a) A construction company has a single cement bags unloading facility with 

trucks arriving in a Poisson fashion at an average rate of 3 per day. The 

unloading time distribution for a truck with ‘n’ unloading crews is found 

to be exponential with average unloading time 1/2n days. The company 

has a large labour supply without regular working hours, and to avoid 

long waiting times, the company has a policy of using as many as 

labourers to unload cement bags from the trucks. Find, 

  (i) the average number of labourers unloading cement bags at any 

time and 

  (ii) the probability that more than 4 labourers will be needed. (10) 

 (b) Cargo-ships arrive at a dock every 15 minutes and the service time is  

33 minutes. If the line capacity of the dock is limited to 4 cargo-ships, 

find, 

  (i) the probability that the dock is empty. 

  (ii) the average number of cargo-ships in the dock. (10) 

7. Determine the optimum number of mechanics required for repairing machine 

tools. The operation of these machine tools is automatic and warrants 

attention of the mechanics when there is breakdown. The occurrence of 

breakdowns is presented in the Table presented below. 

Breakdown 1 2 3 4 5 6 7 8 9 

Time (hour) 0 1.2 2.1 2.4 2.6 3.8 4.3 5.1 6 

 The repair times for the machine tools have been observed to be according to 

the distribution presented below. 

Time of repair (Hours) 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 

Frequency 50 110 210 350 105 70 50 45 10 

 The wage of the mechanic is Rs. 100 per hour. Downtime cost of the machine 

tool is Rs. 50 per hour. Calculate whether two or three mechanics should be 

employed. Use random numbers 105, 159, 885, 989, 657, 888, 729, 285 and 530. 

      (20) 

8. (a) Describe the method of solving problems using a flow chart. (5) 

 (b) How are materials classified using FSN and XYZ methods? (10) 

 (c) How are random numbers generated? (5) 
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