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Instructions: 1. Attempt Question No.7 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.1 (a) How is purchasing efficiency and performance closely linked to inventory
control system performance? Identify and briefly explain the steps in a
typical purchasing cycle. Which particular step does influence inventory
control system performance most significantly and why? (2 + 4 + 2)

(b) List the major factors to be considered in arriving at a decision to make or
buy a product. (3)

(c) List the factors to be considered and the procedure to assess the performance
of a supplier. (3 + 2)

Q.2 (a) Define, with suitable examples, different types of 'value' a product may
possess. State the steps involved in a 'value engineering' study. Among
these steps, which one is most crucial and problematic to consider for
success of such a study? Why? (2 + 4 + 1 + 1)

(b) List the reasons for giving the purchasing department a leading role in a
company's value analysis programme. (3)

(c) Cite one industrial example each for the following three problems:

(i) Dynamic inventory problem under certainty.
(ii) Dynamic inventory problem under uncertainty.
(iii) Non-stationary dynamic inventory problem under risk.

(1)
(2)
(2)
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(2)

Q.3 (a) You are asked to carry out an inventory study of some 'vital' items under
regular stock. How would you proceed systematically justifying your-
decision to study or not under each of two situations: improvement occurs
for (i) fixed time period and (ii) indefinite time period. (3 + 3)

(b) If estimation errors of +25%, - 40%, and +50% are made in the forecast of
demand, ordering cost, and carrying cost, respectively, what distortion could
be introduced in the estimate of average price in order to balance the errors
with respect to the total variable cost? Derive the formula you may use for
computations. (6)

(c) Justify possible inventory control systems for the following kinds of items:

(i) A-V-F
(ii) C-V-S

(2)
(2)

Q.4 (a) Weekly demand for an item is normally distributed wit mean equal to 100
and standard deviation equal to 8. Ordering cost is Rs 500 and carrying cost
is 15% per year. The price per item is Rs 600. There is a three-week lag
between order and delivery. Assume there is a fixed understock cost of Rs
50,000 and the reserve stock is carried continuously.

(i) Using the approximate method of analysis, find the optimal P-system
for the item and the total cost ofthe system. (4 + 2)

(ii) Using the exact method of analysis, find the optimal P-system for the
item. (5)

(iii) Do the results of (i) and (ii) vary significantly? Why? (2)

(b) What is 'safety stock'? 'Excess Stock'? Is 'hoarding' an inventory?
(1+ 1+ 1)

Q.5 (a) In the context ofTOC, define the following terms: (1 x 4 = 4)

(i) Bottleneck resource
(ii) Transfer batch
(iii) CCR
(iv) Inventory

(b) How would you achieve continual improvement with TOC? Explain with
the help of a flow diagram only. (3)

(c) Briefly explain the concept of (i) V-A-T plants and (ii) DBR scheduling in
the context ofTOC. (2 + 2)

(d) Cite two inventory control problems where simulation approach is a must.
Why? (1.5 + 1.5)



(3)

(e) Cite an inventory control situation where 'specific cost' method is a must
for inventory valuation. (2)

Q.6 (a) Draw a flow chart depicting determination of excess stock under different
conditions and actions thereof. How does the lead time for an item
influence the magnitude of its excess stock? (3 + 2)

(b) State several liquidation alternatives for excess stock. (2)

(c) A perpetual inventory control system item with 500 units in stock and a unit
cost of Rs 50 has an annual demand of 200 units. The ordering cost is Rs
250 per order and the annual holding cost fraction is 0.25. If the salvage
value is Rs 25 per unit, should any of the units be sold as excess? Derive
any mathematical expressions you may use for computation in this
problem. (9)

Q.7 (a) Explain briefly the concepts of 'first cost of purchase' and 'total cost of
purchase'. Which one of these determines the purchase of 'direct material'
in a production system and why? Explain the implications of a high
turnover amC?ngsuppliers. (2 + 1 + 1 + 2)

(b) A company adopts the basic EOQ formula (EOQ» I) for its items with q-
system of inventory control. How would you logically and mathematically
justify that it does not violate the basic rule of 'lot size of one' under JIT
norms? (4)

(c) What are the specific conditions you create in a manufacturing system with
the application of TOC? Use of EPQ in a manufacturing system with
multiple stages may violate the conditions of TOC - why? What is the
solution? (3 + 2 + 1)

(d) An important characteristic of the basic EOQ model is the robustness
which draws from the fact that the total cost curve is relatively flat at the
bottom. In view if this observation, investigate the sensitivity of the model
by considering the effect of a 30 percent change (on either side) in order
quantity on the total cost. (4)
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APPENDIX A·3 Cumulative Standard Normal Distribution

z .00 .OJ .02 .03 .04 .05 .06 .07 .08 .09

-340 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002
-3JO .0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
-3.20 .0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
-3.10 .0010 .0009 .0009 .0009 .0008 .0008 .0008 .0008 .0007 .0007
-300 .0013 0013 .0013 .0012 .0012 0011 .0011 .0011 .0010 .0010

-2.90 0019 .0018 .0018 .0017 .0016 .0016 .0015 .0015 .0014 .0014
-2.80 .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019
-2.70 .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 0027 .0026
-2.60 .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
-2.50 .0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048

-240 .0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064
-2JO .0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
-2.20 .0139 .0136 .0132 .0129 .. 0125 .0122 .0119 .0116 .01 i3 nne
-2.10 .0179 .0174 .0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
-2.00 .0228 .0222 .0217 .0212 .0207 .0202 .0197 .0192 .01 8 .0183

-1.90 .0287 .0281 .0274-- .0268 .0262 .0256 .0250 .0244" 0239 .0233
-L80 .0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294
-1.70 .0446 .04J6 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
-1.60 .0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .Q.155
-L50 .0668 0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559

-140 .0808 .om .0778 .0764 .0749 .0735 .0721 .D708 .0694 .0681
-1.30 .0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
-1.20 .1151 .1131 .1112 .J093 .1075 .1056 .1038 .1020 .100} .0985
-110 .1357 .1335 .1314 .1292 .1271 .1251 .1230 .1110 .1190 .i170
-1.00 .1587 .1562 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379

-.90 .1841 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611
-.80 .2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 .1894 .1867
-.70 .2420 .2389 .2358 .2327 .2296 .2266 .2236 .2206 .2177 .2148
-.60 .2743 .2709 .2676 .2643 .2611 .2578 .2546 .2514 .2483 .2451
-.50 J085 J050 J0I5 .2981 .2946 .2912 .2877 .2843 .2810 .27i6

-040 3446 J409 3372 3336 3300 3264 3228 3192 3156 3121
-30 382i 3783 3745 3707 3669 3632 3594 3557 3520 3483
-.20 .4207 AI6l! .4129 04090 .4052 .4013 3974 3936 3897 3859
-.10 .4602 4562 .4522 .4483 .4443 .4404 .4364 .4325 04286 .4247
-.00 .5000 4960 4920 .4880 .4840 4801 4761 .4721 .4681 .4641

Source: 1. 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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a 702 APPENDIX A-3 (cont.)

APPENDIXES
z 00 IJI 02 .03 .04 05 .06 07 08 ; .iN

----~-.---
OU JOOO 5040 .5080 j120 .5160 j149 .5239 sn» .5319 535Y
.10 .5398 .5438 j478 .5517 .5557 .5596 5636 .5675 .5714 .5753
.20 j793 .5832 5871 .5910 .5948 5987 .6026 6046 .6103 .6141
30 .6179 .6217 .6255 6293 .6331 .6368 .6406 6443 .6-180 .6517
olO .6554 .65<)1 .6628 .6664 .6700 .0736 .6772 .(,808 .6844 .6879

.50 .6915 6950 .6985 .7019 .7054 7088 .7123 7157 7190 722-1

.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 836) .3389

100 .8413 .8-138 .8461 .8485 .8508 .8531 .8554 .8577 8.599 .8621
1.10 .8M3 .8665 .8686 .8708 .0729 .8749 .8770 .8790 .8810 .8830
!.20 .8849 .8869 .8888 .8907 .8925 .8944 .8962 8980 .8997 90lS
1.30 .9032 .'1049 .9066 .9082 .9099 .9115 .9131 .9147 .9162 .9177
1.-10 .9192 .')207 .9222 .9236 .9251 .9265 .9279 .9292 .9306 .9319
J .50 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 942~ .9441
160 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545
1.70 .9554 .9564 .9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633
180 .9641 .9649 .9656 .9664 .9671 .9678 .9686 .9693 .9699 .9706
190 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .9761 .9767

2.00 .9772 .9778 .9783 .9788 .9793 979~ .9803 .9808 .9812 .98J7
2.10 .9821 9826 9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857
2.20 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890
2.30 .9893 .9896 .9898 .9901 .9904 .9906 .9909 .9911 .9913 .9916
240 .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 995fr .9957 .9959 .9960 .9961 .9962 .9963 .9964
~.70 .9965 9966 .9967 .9968 .9969 .9970 .9971 .9972 .9973 .9974
2.80 .99T4 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981
2.9Q .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986

100 .9987 .9987 .9987 .9988 .9988 9989 .9989 .9989 .9990 .9990
3.10 .9990 .9991 .9991 .9991 .9992 .9992 .9992 .9992 .9993 .9993
120 9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995
330 .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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