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INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 
Department of Industrial Engineering and Management 

Mid Spring Semester Examination, 2013 
Third Year B.Tech.(H)/Dual Degree in IM 

Subject Number: IM31 010 Subject Name: Management oflnventory Systems 
Full Marks: 60 Time: 2 Hours 
Date, Time, Venue ofExamination:22.02.2013, 14-16 Hrs, V4,NR221, NR222 
Number of Students Appearing in the Examination: 58 

Instructions : 1. Attempt all questions. 
2. Maximum marks are shown against each question. 
3. Answers should be short, and to the point. 
4. Statistical tables may be used wherever required. 

Q.1 (a) V-E-D classification of inventory is recommended in one particular situation. 
What is it? How would you solve the 'borderline' problem in A-B-C 
classification of inventory? What is 'inventory flow cycle' in a 
manufacturing system? How is it controlled? (1 + 2 + 1 + 1) 

(b) Demand for an item is normally distributed with mean of 200 units and 
standard deviation of 40. The overstock cost per unit is Rs 600 and the 
understock cost per unit id Rs 1,000. What is the optimal order size? (4) 

(c) State and derive the Tchebycheff inequality expression in its most general 
form. How would you formulate the ·problem with assumptions of 
symmetric demand distribution, single order, and understock cost per unit 
for an inventory item? (3 + 3) 

Q.2 (a) A company with an inventory of three different items is considering a change 
from a periodic to a perpetual inventory system. Each item is currently 
ordered quarterly with an order cost of Rs 500 per order. The holding cost 
per year is 25% of unit cost. Other relevant data are listed below. 

Item Yearly Demand Price -~er unit (Rs) 
1 3,600 1,000 
2 24,000 250 
3 600 1,250 

Should the company adopt a perpetual inventory system? What is the optimal 
ordering policy which gives the same total average inventory? What is the 
equation of the optimal policy curve? (3 + 6 + 2) 

(b) Prove that, for a given ordering strategy i, 

EOCi = K- EFi, where the notations have their usual meaning. (4) 
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Q.3 (a) You are given the following information about an item: 

Annual. demand: 15,000 units; ordering cost: Rs 150 per order; holding cost: 
Rs 24 per unit per annum; backordering cost: Rs 12 per unit per annum. 

Determine optimal ordering quantity, optimal number of units short, and 
total cost associated with the policy of ordering optimal quantity. Derive any 
formulae you use for computation. (3 + 2 + 2) 

(b) The Honolulu company has a contract to supply 5,000 units of an item per 
year to a dealer. For this item, the company estimates that the ordering cost 
is Rs 250 per order and the inventory carrying cost is 20% of the unit price. 
The dealer offers the following all-units quantity discount: 

Order Size Unit Price (Rs) 
< 1,000 500 

1,000-2,999 450 
3,000 - 4,999 400 
5,000 or more 350 

Recommend to the company the best inventory policy with regard to this 
item. c~ (6) 

(c) Define 'systemic' and 'opportunity' cost in the context of inventory analysis. 
(1 + 1) 

Q.4 (a) Formulate the single-order problem with its solution under conditions of 
variable demand and known lead time for each of 'outside' and 'inside' 
supply cases. Assume the relevant variables and parameters as needed for 
the purpose. (4 + 4) 

(b) Identify three specific reasons of avoiding mathematical formulations for 
WIP inventory determination and control in a typical discrete 
manufacturing system. (3) 

(c) How would you determine the effect of error in estimation of a parameter in 
EOQ on the total variable cost? Underestimation or overestimation of a 
parameter - which one is more risky and why? (3 + 1) 




