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Instructions: I. Attempt Question No.1 and any five from the rest.·. 
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.l (a) Why do you use service-level-based approach to determine the parameter 
values of an inventory control system? Formulate the problem of a 
probabilistic P-system of inventory control in this context when exact 
analysis is called for. Assume problem-related variables and .parameters as 
needed. (2 + 5) 

(b) What is an excess stock? Draw a flow chart depicting the possible 
alternatives for excess stock liquidation/disposal in a systematic and logical 
manner. (1 + 4) 

(c) What is the format of a 'simulation worksheet' for a typical P-system of 
itlventory control? Explain, in brief, the procedure of obtaining acceptable 
parameter values of such a system through simulation. (1 + 5) 

(d) Defme CCR and Throughput as per the norms ofTOC. (2) 

Q.2 (a) · You need to determine the probabilities against possible potential savings 
·percents where error ratio ·in estimating each of the four parameters of 
classical EOQ-based total variable . .cost occurs independently. Write down 
all the relevant steps for such a determination. (9) 

(b) An item has an average demand of 100 units per week and a stimdard 
deviation of demand equal to 10. Order cost is Rs 500 and carrying cost is 
15% per year. The price of the item is Rs 300. Assume a fixed understock 
cost ofRs 5,000. The lead time is three weeks. 

(i) Use Tchebycheff inequality and approximate method of analysis to 
determine the optimal P-system for the item. (4) 

(ii) Assume that the deman<;l distribution is unimodal and symmetrical. Use 
the approximate analysis to determine the optimal P-system. (3) 



Q.3 (a) Name any three activities of an industrial purchasing function related to 
investigation of supply source. Identify and briefly explain all the elements 
of a generalized 'purchasing cycle'. Which ones, among these elements, 
may refer to supplier performance directly and why? (1.5 + 1 + 3 + 1.5) 

(b) For an inventory item in a company, weekly demand is normally distributed 
with a mean of 50 and a standard deviation of 10. The lead time is also 
normal with a mean of 16 days and a standard deviation of 5 days. If 
weekly demand and lead time are independent, what reorder point should 
be established to provide a 97.5% service level per order cycle? (5) 

(c) State the difference between 'supplier selection' and 'supplier evaluation' 
with a suitable example. · (4) 
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Q.4 (a) An inventory item has the following information in its inventory record: 
EOQ of 300 units; average weekly demand of 50 units and a standard 
deviation of 20 units; an annual holding cost of Rs 650 per unit; a stock out 
cost per unit of Rs 200; a lead time of2 days. The ftrm which has these data 
on file operates 50 weeks (5 days/week) each year. ' ~ 

(i) If the stock out cost is on a backordering basis, what is the reorder 
point for the item? (3) 

(ii) If the stock out cost is on a lost sales basis, what is the reorder point for 
the item? (3) 

(iii) How do the safety stock requirements under the two stock out cases 
differ? (3) 

(b) (i) What conditions generally call for larger safety stock? What effect 
would ordering in large quantities have on stock outs? (2 + 1) 

(ii) When stock out costs are unknown, how are reorder points 
established? Why· and when is the convolution of a demand 
distribution required in probabilistic inventory control situation? 

(2 + 2) 

Q. 5 (a) A periodic review system with 500 units in stock and a unit cost of Rs 500 
has an annual demand of300 units. The ordering cost per order is Rs 1,200 
and the annual holding cost fraction is 0.30. Ifthe salvage value is Rs 100 
per unit, should any of the units be sold as excess? Derive any expressions 
you use for computation? (7) 

(b) List some of the negative consequences of holding excess raw material 
inventory. What effect does a short manufacturing cycle time on fmished 
goods inventory? (3 + 2) 

(c) Draw the flow chart depicting continual improvement of system 
performance as per TOC principles. ( 4) 



Q. 6 (a} In the context ofTOC, state the difference between: (2x3='6) 

(i) Activation and Utilization 
(ii) Process Batch and Transfer Batch 
(iii) Bottleneck and Non-Bottleneck Resource 

' 
(b) State any five principles ofTOC. (2:5) 

(c) An item has a unit purchase cost ofRs 100, an ordering cost per order of Rs 
200, and a holding cost fraction per period of0.02. 

{i) . Determine the lot sizes by the part-period algorithm from the data 
below. (5.5) 

(ii) If there are large requirement variations, what refmements can improve 
performance of this algorithm? (2) 
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Period Requirements Period Requirements 
(units) (units) 

I . 15 7 210 . 
2 0 .8 250 
3 5 9 0 
4 20 10 60 
5 55 ll 0 
6 180 12 18 

Q. 7 (a) Why is exact analysis recommended for quantifying P-system of inventory 
control? Derive the mathematical expressions for the expected number of 
units short and relevant parameter values of a P-system when demand 
distribution is normal, service level is assumed, and exact analysis is to be 
employed. (1 + 7) 

(b) If both demand· and lead time are a variable, how do you determine 
mathematically the parameter values of a P-system? Assume all other 
relevant parameters as needed for derivation. (5) 

(c) Which aspects of production and inventory control system are affected by 
'make or buy' decision and why? (3) 



APPENDIX A-3 (cont.) 

ES 
z 00 Ul .02 .03 .04 .05 .06 .07 08 .09 

.00 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .527'J 'i3J'J .5359 

.10 .5398 .5--t:\8 .5478 .5517 .5557 .5596 .5636 .5675 :'\714 .5753 

.20 .5793 5832 .5871 .5910 .5948 .5987 .. 6026 .6046 6103 .6141 
30 .6179 .62!7 .6255 .6293 .6331 .6368 .6406 .6443 6480 .6517 
.40 .6554 .6591 .6628 .6664 .6700 .6736 .6772 .6808 6844 .6879 

.SO .6915 .6950 .6985 .7019 .7054 .7088 .7123 .7157 71'JO .7224 

.60 .7257 .7291 .7324 .7357 .7389 .7422 .7454 .7486 7517 .7549 

.70 .7580 .7611 .7642 .7673 .7704 .7734 ·.7764 .7794 7823 .7852 

.80 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 

.90 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .S3n5 .8389 

1.00 .8413 .8438 .8461 .8485 .8508 .8531 )ss4 .8577 1\599 .8621 
LlO .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .S810 .8830 
1.20 .8849 .8869 .8888 .8907 .8925 .8944 · .. 8962 .8980 y,<J97 .9015 
1.30 .9032 .9049 .9066 .9082 .9099 .9115 .9131 .9147 .91112 .9177 
1.40 .9192 .9207 .9222 .9236 .9251 .9265 .9279 .9292 .Y306 .9319 

1.50 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 'J429 .9441 
1.60 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .lJ535 .9545 
1.70 .9554 .9564 .9573 .9582 .9591 .9599 .%08 .9616 962') .9633 
1.80 .9641 .9649 .%56 .9664 .9671 .9678 .9686 .9693 9699 .9706 
1.90 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .Y76J .9767 

2.00 .9772 .9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817 
2.10 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857 
2.20 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .Y887 .9890 
2.30 .9893 .9896 .9898 .9901 .9904 .9906 .9909 .9911 .9913 .9916 
2.40 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936 

2.50 .9938 .9940 .9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952 
2.60 .9953 .9955 .9956 .9957 .9959 .9%0 .9961 .9%2 .9963 .9964 
2.70 .9965 .9966 .9967 .9968 .9969 .9970 .9971 .9972 .9973 .9974 
2.80 .9974 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981 
2.90 .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986 

3.00 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990 
3.10 .9990 .9991 .9991 .9991 .9992 .9992 .9992 .9992 .9993 .9993 
3.20 .9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995 
3.30 .9995 .9995 .9995 .9996 .9996 .9996 .9996 .9996 .9996 .9997 

z F(z) z F(z) z F(z) 

3.50 .99976 73709 4.00 .99996 83288 4.50 .99999 66023 
3.55 .99980 73844 4.05 .99997 43912 4.55 .99999 73177 
3.60 .99984 08914 4.10 .99997 93425 4.60 .99999 78875 
3.65 .99986 88798 4.15 .99998 33762 4.65 .99999 83403 
3.70 .99989 22003 4.20 .99998 66543 4.70 .99999 86992 

3.75 .99991 15827 4.25 .99998 93115 4.75 .99999 89829 
3.80 .99992 76520 4.30 .99999 14601 4.80 .99999 92067 
3.85 .99994 09411 4.35 .99999 31931 4.85 .99999 03827 
3.90 .99995 19037 4.40 .99999 45875 4.90 .99999 95208 
3.95 .99996 09244 4.45 .99999 57065 4.95 .99999 96289 
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APPENDIX A-3 Cumulative Standard Normal Distribution 
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t -.90 .1841 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611 -.80 .2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 .1894 .1867 
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Source: J. Banks and.R. G. Meikes, Handbook of Tables and Graphs for!the Industrial Engineer and Manager, 
© 1984, pp. 44-45. Reprinted by permission of Prentice Hall, Upper Saddle River, N.J. 
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