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SECTION A (COMPULSORY) - 50 MARKS

Q1. Manager N. K. Shongwe of Plum Engines, a producer of lawn mowers and leaf
blowers, must develop an aggregate plan given the forecast for engine demand shown in
the table. The department has a normal capacity of 130 engines per month. Normal output
has a cost of E60 per engine. The beginning inventory is zero engines. Overtime has a
cost of ES0 per engine.

Month ! 2 3 4 5 ] 7 8

Forecast 120 135 140 120 125 125 140 135

{a). Develop a chase plan that matches the forecast and compute the total cost of your
plan. (10marks).

(b). Compare the costs to a level plan that uses inventory to absorb fluctuations.
Inventory carrying cost is E2 per engine per month. Backlog cost is E90 per engine
per month. (15marks).

Q2 (a). With the aid of diagram, illustrate the components of Computer-Integrated
Manufacturing (CIM). (18marks).

(b). What are the problems associated with product life cycle model? {7marks).

SECTION B (ANSWER ANY TWO QUESTIONS)- 50 MARKS

Q3 (a). What is work sampling? How does it differ from time study? (8marks).

(b). A worker — machine operation was found to involve 3.3 minutes of machine time per
cycle in the course of 40 cycles of stopwatch study. The worker’s time averaged 1.9
minutes per cycle, and the worker was given a rating of 120% (machine rating is 100%).
Midway through the study, the worker took a 10-minute rest break. Assuming an
allowance factor of 12% of work time, determine the standard time for this job.

{Smarks)

(). In an initial survey designed to estimate the percentage of time air express cargo
loaders are idle, an analyst found that loaders were idle in 6 of the 50 observations,
Approximately, how many observations would you require to estimate the actual
percentage of idle time to within 5% with a confidence of 95%? (6marks).
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(d). A job in an insurance office involves telephone conversations with policyholders.
The office manager estimates that about half of the employee’s time is spent on the
telephone. How many observations are needed in a work sampling study to estimate that
time percentage to within 6 percent and have a confidence of 98 percent? (6émarks).

Q4. A table is assembled using three components, as shown in the accompanying product
structure tree. The company that makes the table wants to ship 100 units at the beginning
of day 4, 150 units at the beginning of day 5, and 200 units at the beginning of day 7.
Receipts of 100 wood sections are scheduled at the beginning of day 2. There are 120
logs on hand. An additional 10% of the order size on logs is added for safety stock. There
are 60 braces on hand with no safety stock requirement for braces. Lead times (in days)
for all items are shown in the following table.

Quantity Lead Time
1-200 1
201 - 550 2
551999 3
Table
Wood section (2) Braces (3) Legs (4)
Prepare a material requirements plan using lot-for-lot ordering. (25marks).

Q5. The following table contains information concerning four jobs that are awaiting
processing at a work center.

Job Job Time (days) Due Date (davs)

A 14 20
B 10 16
C 7 15
D 6 17

(a). Sequence the jobs using (1) FCFS, (2) SPT, (3) EDD, and (4) CR. (18marks).
Note: FCFS is first come first serve; SPT is shortest processing time, EDD is earliest
due date, and CR means critical ratio.

(b). For each methods in part g, determine (1) the average job flow time (2) the average
tardiness, and (3) the average number of jobs at the work center. (Smarks).

(¢ ). Is one method superior to the others? Give the reason. (2marks).
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Q6. ABC Motor Company produces small motor parts at a processing cost of E30 per
unit. Defective motor parts can be reworked at a cost of E12 each. The company
produces 100 motor parts per day and averages 80% good — quality motor parts, resulting
in 20% defects, 50% of which can be reworked prior to shipping to spare parts dealers.
You are required to assist the company compute the Quality —Productivity Ratio (QPR)
and to examine the effects of:

(i). increasing the production rate to 200 motor parts per day (6bmarks).

(i1). reducing the processing costs by 13.33% and the rework cost by 16.67%.

(6marks).

(iii). increasing through quality improvement the product yield of good quality
products to 95%. (6marks).
(iv). the combination of (ii) and (iti). (7marks).
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