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SECTION A (COMPULSORY) - 50 MARKS

Q1. Among many products, a firm manufactures three different electronic components
(A, B, and C) on any of the three different machines (1, 2, and 3). The quarterly
forecasted demand for the three components is given in below:

Quarterly Forecasted Demand by Product Type

Component Winter Spring Summer Fall
A 8,000 20,000 12,000 6,400
B 4,000 12,000 8,000 5,600
C 9,600 19,200 14,400 7,200

The unit production time for each product on each machine is as follows:

Unit Production Time in hours

Machine A B C
1 0.25 0.50 0.40
2 0.10 030 - 0.15
3 0.45 0.20 0.35

(). Determine the maximum number of machine hours demanded for each quarter
machine combination. (10marks).

(b). The Operation Manager has determined that the amount of productive time available

for each machine per quarter is 600 hours. Determine the maximum number of each

machine type needed to be dedicated to produce all components in each quarter.
(10marks).

(c). Does there appear to be seasonal variation in demand? Explain (Smarks).

Q2. Customers arrive at a catalog department of a large store. The time between arrivals
varies uniformly between 10 and 20 minutes. Service time is normal with a mean of 15
minutes and a standard deviation of 2 minutes.

(a). Simulate processing and waiting times for nine customers. Read three-digit numbers
going down columns 9 and 10 of Table 18S.1 for arrivals (e.g., 156 884). Use the
column 8, Table 18S.2, for processing time. : (13marks).

(b). If management can reduce the range of arrival times to between 13 and 17 minutes,
what would the impact be on customers waiting times? (Use the same service times and
the same random numbers for arrival times from part ‘a’). Round arrival times to two
decimal places. (12marks).
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SECTION B (ANSWER ANY TWO QUESTIONS) - 50 MARKS

Q3. The time needed for checking in at a hotel is to be investigated. Historically, the
process has had a variance of 0.0213. The means of 39 samples of n=14 are:

Sample Mean Sample  Mean Sample  Mean

1 3.86 14 3.81 27 3.81
2 3.90 15 3.83 28 3.86
3 3.83 16 3.86 29 3.98
4 3.81 17 3.82 30 3.96
5 3.84 18 3.86 31 3.88
6 3.83 19 3.84 32 3.76
7 3.87 20 3.87 33 3.83
8 3.88 21 3.84 34 3.77
9 3.84 22 3.82 35 3.86
10 3.80 23 3.89 36 3.80
11 3.88 24 3.86 37 3.84
12 3.86 25 3.88 38 3.79
13 3.88 26 3.90 39 3.85

(a). Construct an appropriate chart for this process with three-sigma limits. Is the process
in control? (10marks).

(b). Analyze the data using a median run test and up/down run test. What can you
conclude? (15marks).

Q4. (a). How many observations should a time study analyst plan for in an operation that
has a variance of 2.25 minutes per piece if the goal is to estimate the mean time per piece
to within 0.4 minute with a confidence of 95.5percent? (5marks).

(b). The 5™ unit of a 25-unit job took 14.5 hours to complete. If a 90 percent learning
. curve is appropriate; how long should it take to complete the last unit? (6marks).

(c). The labour cost to produce a certain item is E8.50 per hour. Job setup costs E50 and
materials costs are E20 per unit. The item can be purchased for E88.50 per unit. The
learning rate is 90 percent. Overhead is charged at a rate of 50 percent of labour, -
materials, and setup costs.

(1). Determine the unit cost for 20units, given that the first unit took 5 hours to complete.
(8marks).

(ii). What is the minimum production quantity necessary to make production cost less
than purchase cost? (6marks).

UNISWA: Faculty of Commerce, Dept. Of Business Administration. BA513:
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QS5 (a). Determine the optimum preventive maintenance frequency for each of the pieces
of equipment if breakdown time is normally distributed: :

Average Time (days) Standard
Equipment between Breakdowns Deviation
A201 20 2
B400 30 3
C850 40 4
Preventive Breakdown
Equipment  Maintenance Cost (E) Cost (E).
A201 300 2,300
B400 200 3,500
C850 530 4,800. (15marks).

(b). Enumerate three key different ways that technology has improved the ability to
manage supply chains. (10marks).

Q6. Use the dimensions of quality to describe typical characteristics of these products and
services:

(a). A television set. (8marks).
(b). A restaurant meal (product). (8marks).
(c). A restaurant meal (service). (9marks).
(d). Painting a house. ‘ (8marks).

UNISWA: Faculty of Commerce, Dept. Of Business Administration. BA5153- -
Operations Management Main Examination Paper, May 2011.
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Simulated value = Mean + Random number X Standard deviation

i Simulation
i
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63 30
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|

i

1 Simulation

(185-1)

In effect, the random number equates to a normal z value, which indicates how far a par-
ticular value is above or below the distribution mean.

TABLE 18S.1

Random numbers

TABLE 18S.2
Normally distributed random
numberg
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Areas under the standardized normai curve, from — < to + z

2 .00 01 02 03 .m 05 06 07 08 09

N1 .5000 .5040 .5080 5120 5160 5199 5239 .5279 5319 .5359
N .5338 .5438 .5478 5517 .5b57 .5536 .5636 .5675 5714 5753
2. 5793 .5832 .5871 5910 5948 .5987 .6026 6064 .6103 5141
I I 6178 6217 .6255 6233 6331 6368 .6406 .6443 .6480 6517
4. .6554 .6531 .6628 6664 .6700 .6736 6712 .6808 .6844 .6879
S .6915 .6950 .6985 7018 .71054 .7088 1123 .1157 7180 1224
N 1257 7291 1324 .1357 .1389 1422 7454 - 7486 1517 .71549
Joo .7580 611 .7642 1673 7703 1734 .7764 J794 .1823 .1852
R: I 7881 1910 7939 7967 .7995 .8023 .8051 - .8078 .8106 8133
5 I .8159 8186 - .8212 8238 .8264 .8289 .8315 .8340 .8365 .8389
10........ .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8593 .8621
| ) S 8643 .8665 .8686 .8708 8728 .8749 8710 .8790 .8810 .8830
12........ .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 9015
13........ 9032 .9049 .9066 .9082 .9099 9115 913 9147 9162 9177
14........ 8192 .9207 9222 9236 .9251 .9265 .9279 .9292 .9306 9319
1.5........ 9332 .9345 .9357 9370 .9382 9394 .9406 .9418 .9429 9441
16........ .9452 .9463 9474 9484 .9485 .9505 .9515 .9525 .9535 .9545
1.7........ .9554, .9564 .9573 .9582 .9591 9599 .9608 .9616 .9625 .9633
18........ 9641 .9649 .9656 .9664 9671 9678 ° .9686 .9693 .9699 .97086
1.9........ 8113 9719 .9726 9732 .9738 9744 .9750 .9756 .9761 9767
20........ 8772 9778 .9783 9788 9793 9798_  .9803 .9808 .9812 9817
21........ 9821 .9826 .9830 9834 .9838 9842 9846 °  .9850 .9854 © .9857
22........ .9861 .9864  .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890
23........ .9893 .9896 .9898 .9901 .9904 .9906 .9909 991 9913 .9916
24........ 9918 .9920 8922 9925 9927 . 9929 9931 9932 .9934 .9936
25........ .9938 9940 9941 .9943 .9945 .9946 9948 .9949 .9951 | 9952
26........ .9953 .9955 .9956 .9957 .9959 .9960 .9961 .9962 9963 .9964
27........ .9965 .9966 .9967 .9968 .9969 .9970 99N 9972 .9973 9974
28........ 9974 .9975 .9976 .9977 .9977 9978 - 9979 .9979 .9980 .9981
29........ .9981 .9982 .9982 9983 .9984 .9984 .9985 .9985 .9986 .9986
30........ 9987 .9987 .9987 .9988 .9988 - .9989 .9989 .9989 .9990 .9990
3. .9930 .9991 .9991 .9991 9991 .9992 .9992 .9992 .9993 .9993
32........ .9993 .9993 .9994 .9994 .9994 9994 .9994 .9995 .9995 .9995
33........ .9995 9995 * 9995 .9936 .9996 .9996 .9936 .9936 .9996 .9997

34........ 9997 .9997 .9997 .9997 .9997 .9897 .9997 .9997 .9997 .9998"




