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Question 1(3 marks)
A manufacturing firm is considering investing in one of the following systems. The
company will choose a system that minimizes its tdtal cost for a given volume.
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Determine the range of quantities where each system would be optimal.
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Question 2 (10 marks)

lndustrial engineering department has been asked to balance the following assembly

operation in order tJ".ni"r" an hourly output rate of 30 units' Assume that the shop

worksfor60minutesperhour(i.e.,nobreaks).Showallvourcalculations.,]
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Question 3 (3 marks)

Healthy Alternative (HA) produces all-natural organic breakfast cereal in larg6 batches.
HA wishes to monitor the performance of their production line by taking hourly samples
of 25 boxes and weighing their contents. The filling process for the filling of cereal boxes
is standardized due to automation and the weights are normally distributed with a

mean of 450 grams and a standard deviation of 4 grams. Show all vour calculations.

a) Determine three sigma control limiis for an x-bar chart. (2 Marks)Xt=ffi) LcL= x -rffi)
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b) Assume that the lower and upper limits are 445 and 451 respectivelv. Based on the
, results of the eight samples taken the next day, as shown in the table below, does

the production process appear to be meeting standards? Why? (1 Mark)

Sample L 2 3 4 5 6 7 I
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Question 4 (4 marksl
Kclvro'a^tr

Process time at a workstation is monitored using sample mean and gS4gcontrol charts.
Six samples of 20 observations have been obtained and the sample means and ranges
computed (in minutes) and shown in the table below. [Use the table provided below for
required valuesl.

Sample

1 2 3 4 5 6

Mean 3.05 3.15 3.11 3.13 3.06 3.09

Range .42 .50 .4L .46 .46 .45
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a) Calculate the upper and lower mean control limits. (2 Marks)
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b) Calculate the upper and lower range control limits. (2 Marks)
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Question 5 (5 marksl

A town's Fire Department makes regular inspections of fire hydrants to ensure that they

are maintaining adequate pressure. Due to naturally occurring fluctuations in pressure,

some hydrants are expected to not meet pressure standards at the time of testing, but

there are usually other hydrants in the area that could be used if this was to happen

during a fire. The Fire Department needs to ensure that there are not too many

hydrants that do not meet fire code standards. Each month the Fire Department

randomly tests 100 fire hydrants for pressure. The results to date are shown below:

a) Calculate the upper and lower three sigma control limits for the above information.
Show all vour calculations. (4 Marks)
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b) Assume that the lower and upper limits are 0.036 and 0.117 respectivelv. The results

for the next five months revealed 6, 12,7,10 and 5 hydrants not meeting code

respectively. Should the Fire Department be concerned? Why? (1 mark)
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Month Jan Feb Mar Apr May Jun

# of Hydrants Not Meeting Code 5 3 3 7 4 5


