. Explain the terms robust design, modular design, and computer-aided design. (10 )

. Explain the terms central limit theorem, acceptable quality level, and average outgoing
quality. (10 )

. What is cellular manufacturing? What are its main benefits? (10 )

. (a)In terms of the strategic objective, how do industrial and service location decisions differ?

(b)Explain the assumptions behind the center of gravity method. How can the model be used
in a service facility location?

(c)Use the following information to calculate the center of gravity.

*

Plant (Xi’Yi) Wi
1 (1,3) 4
2 (10, 7) 6
3 (3,5) 8
4 (2,9) 10
5 (7,1) 2
6 (4,2) 5
7 (9,4) 1
8 (8.8) 7
* W, represents the weight of the ith plant. (15 )

. A time analyst observed a job for which work methods had just been changed. The job is
divided into four work elements. The elements times (in minutes) for the six cycles are shown
in the following table:

Element 1 2 3 4 5 6 Frequency PR
1 4.1 40 4.2 43 4.1 4.4 1.0 0.9
2 3.0 3.6 33 0.5 1.1
3 1.5 1.3 1.8 1.4 1.6 1.7 1.0 0.8
4 2.5 23 2.6 2.4 2.7 2.2 1.0 1.2

*PR represents performance rating.

(a) Calculate the normal time for the job.

(b) Calculate the standard time for the job, assuming that the allowance is 15 percent which
based on actual work time.

(c) Determine the appropriate sample sizes if the estimate of time for any element is to be within

+5 percent of the true mean time with 95 percent confidence. (15 )
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