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Chapter 5 
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Chapter 5
Supplement: Sustainability in the Supply Chain
Problem 5.4 -5.5
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Chapter 6: Managing Quality
Problem 6.3
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Problem 6.6
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Chapter 6 
Sustainability in the Supply Chain

Problem S6.1
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Process Strategy (3 Problems)

Chapter 7 problems
Problem 7.5    [image: ]
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Problem 7.11  [image: ]




























Supplement Capacity and Constraint Management (3 Problems)

Problem S7.21
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Problem S7.23  cont’d
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Problem 8.5  
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Problem 8.7  
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Problem 9.11 
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* 86.1 Boxes of Honey-Nut Oatmeal are produced to con-
tain 14 ounces, with a standard deviation of .1 ounce. Set up the
3-sigma X-chart for a sample size of 36 boxes. P2¢
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+ 86.5 Ross Hopkins is attempting to monitor a filling pro-
cess that has an overall average of 705 cc. The average range is
6 cc. If you use a sample size of 10, what are the upper and lower
control limits for the mean and range?
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- 7.5 Stan Fawcett’s company is considering producing a
gear assembly that it now purchases from Salt Lake Supply, Inc.
Salt Lake Supply charges $4 per unit, with a minimum order of
3,000 units. Stan estimates that it will cost $15,000 to set up the
process and then $1.82 per unit for labor and materials.

a) Draw a graph illustrating the crossover (or indifference) point.
b) Determine the number of units where either choice has the

same cost. P2
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oo 7.7 Tim Urban, owner/manager of Urban’s Motor Court
in Key West, is considering outsourcing the daily room cleanup
for his motel to Duffy’s Maid Service. Tim rents an average of
50 rooms for each of 365 nights (365 X 50 equals the total rooms
rented for the year). Tim’s cost to clean a room is $12.50. The
Duffy’s Maid Service quote is $18.50 per room plus a fixed cost
of $25,000 for sundry items such as uniforms with the motel’s
name. Tim’s annual fixed cost for space, equipment, and supplies
is $61,000. Which is the preferred process for Tim, and why? Px
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*+ 7.11 Nagle Electric, Inc., of Lincoln, Nebraska, must

replace a robotic Mig welder and is evaluating two alternatives.

Machine A has a fixed cost for the first year of $75,000 and a

variable cost of $16, with a capacity of 18,000 units per year.

Machine B is slower, with a speed of one-half of A’s, but the fixed

cost is only $60,000. The variable cost will be higher, at $20 per

unit. Each unit is expected to sell for $28.

a) What is the crossover point (point of indifference) in units for
the two machines?

b) What is the range of units for which machine A is prefer-
able?

¢) What is the range of units for which machine B is preferable?
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*+ 87.21 Given the following data, calculate a) BEP ; b) BEPg;
and c) the profit at 100,000 units:

P = $8/unit ¥ = $4/unit F = $50,000 Pr¢
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*+ 87.23 An electronics firm is currently manufacturing an
item that has a variable cost of $.50 per unit and a selling price
of $1.00 per unit. Fixed costs are $14,000. Current volume is
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30,000 units. The firm can substantially improve the product
quality by adding a new piece of equipment at an additional fixed
cost of $6,000. Variable cost would increase to $.60, but volume
should jump to 50,000 units due to a higher-quality product.
Should the company buy the new equipment?
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e+++ §7.25 Zan Azlett and Angela Zesiger have joined forces
to start A&Z Lettuce Products, a processor of packaged shred-
ded lettuce for institutional use. Zan has years of food processing
experience, and Angela has extensive commercial food prepa-
ration experience. The process will consist of opening crates of
lettuce and then sorting, washing, slicing, preserving, and finally
packaging the prepared lettuce. Together, with help from vendors,
they think they can adequately estimate demand, fixed costs, rev-
enues, and variable cost per 5-pound bag of lettuce. They think a
largely manual process will have monthly fixed costs of $37,500
and variable costs of $1.75 per bag. A more mechanized process
will have fixed costs of $75,000 per month with variable costs of
$1.25 per 5-pound bag. They expect to sell the shredded lettuce
for $2.50 per 5-pound bag.

a) What is the break-even quantity for the manual process?

b) What is the revenue at the break-even quantity for the manual
process?

¢) What is the break-even quantity for the mechanized process?

d) What is the revenue at the break-even quantity for the mecha-
nized process?

e) What is the monthly profit or loss of the manual process if they
expect to sell 60,000 bags of lettuce per month?

f) What is the monthly profit or loss of the mechanized process if
they expect to sell 60,000 bags of lettuce per month?

g) At what quantity would Zan and Angela be indifferent to the
process selected?

h) Over what range of demand would the manual process be
preferred over the mechanized process? Over what range of
demand would the mechanized process be preferred over the
manual process? P2




image16.png
«+ 8.5 Subway, with more than 25,000 outlets in the U.S., is
planning for a new restaurant in Buffalo, New York. Three loca-
tions are being considered. The following table gives the factors
for each site.

BAPTIST | NORTHSIDE
FACTOR WEIGHT | MAITLAND | CHURCH MALL

Space

Costs .25 40 80 30
Traffic density .20 50 80 60
Neighborhood

income 15 50 70 40
Zoning laws .10 80 20 90

a) At which site should Subway open the new restaurant?
b) If the weights for Space and Traffic density are reversed, how
would this affect the decision? P2




image17.png
.- 8.7 Northeastern Insurance Company is considering
opening an office in the U.S. The two cities under consideration
are Philadelphia and New York. The factor ratings (higher scores
are better) for the two cities are given in the following table. In
which city should Northeastern locate?

FACTOR WEIGHT PHILADELPHIA | NEW YORK

Customer convenience

Bank accessibility .20 40 90
Computer support .20 85 75
Rental costs 15 90 55
Labor costs .10 80 50

Taxes 10 90 50
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<+ 8.9 A location analysis for Cook Controls, a small manu-
facturer of parts for high-technology cable systems, has been nar-
rowed down to four locations. Cook will need to train assemblers,
testers, and robotics maintainers in local training centers. Lori
Cook, the president, has asked each potential site to offer training
programs, tax breaks, and other industrial incentives. The critical
factors, their weights, and the ratings for each location are shown
in the following table. High scores represent favorable values.

LOCATION
AKRON, | BILOXI, | CARTHAGE, | DENVER,

FACTOR WEIGHT X co
Labor availability 15 90 80 90 80
Technical school

quality .10 95 75 65 85
Operating cost .30 80 85 95 85
Land and

construction cost 15 60 80 90 70
Industrial

incentives .20 90 75 85 60
Labor cost .10 75 80 85 75

a) Compute the composite (weighted average) rating for each
location.

b) Which site would you choose?

¢) Would you reach the same conclusion if the weights for oper-
ating cost and labor cost were reversed? Recompute as neces-
sary and explain. P2
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©+9.11 After an extensive product analysis using group tech-
nology, Leon Bazil has identified a product he believes should be
pulled out of his process facility and handled in a work cell. Leon
has identified the following operations as necessary for the work
cell. The customer expects delivery of 250 units per day, and the
workday is 420 minutes.

a) What is the takt time?

b) How many employees should be cross-trained for the cell?

¢) Which operations may warrant special consideration?

OPERATION STANDARD TIME (min)

Shear 1.1
Bend 1.1
Weld 1.7
Clean 3.1

Paint 1.0
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e) How much total idle time is present each cycle?
f) What is the efficiency of the assembly line with five stations?
With six stations? P2¢
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*+9.15 The Action Toy Company has decided to manu-
facture a new train set, the production of which is broken into
six steps. The demand for the train is 4,800 units per 40-hour
workweek:

PERFORMANCE TIME (sec) PREDECESSORS

A 20 None
B 30 A
C 15 A
D 15 A
E 10 B, C
F 30 D, E

a) Draw a precedence diagram of this operation.

b) Given the demand, what is the cycle time for this operation?
¢) What is the theoretical minimum number of workstations?
d) Assign tasks to workstations.




image1.png
*++5.4  Prepare a product-by-value analysis for the follow-
ing products, and given the position in its life cycle, identify the
issues likely to confront the operations manager and his or her
possible actions. Product Alpha has annual sales of 1,000 units
and a contribution of $2,500; it is in the introductory stage.
Product Bravo has annual sales of 1,500 units and a contribu-
tion of $3,000; it is in the growth stage. Product Charlie has
annual sales of 3,500 units and a contribution of $1,750; it is in
the decline stage.
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*+5.18 Draw a two-participant PCN diagram (similar to
Figure 5.12) for one of the following processes:

a) The process of having your computer repaired.

b) The process of pizza preparation.

¢) The process of procuring tickets for a concert.
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++85.4  What is the total vehicle life cycle cost of this hybrid
car, given the information provided in the following table?

VEHICLE PURCHASE COST $17,000

VEHICLE OPERATING COST PER MILE $0.12

USEFUL LIFE OF VEHICLE 15 years

MILES PER YEAR 14,000

MILES PER GALLON 32

AVERAGE FUEL PRICE PER GALLON $3.75

++85.5 What is the crossover point in miles between the
hybrid vehicle in Problem S5.4 and this alternative vehicle from a
competing auto manufacturer?

VEHICLE PURCHASE COST $19,000
VEHICLE OPERATING COST PER MILE  [EYoXo]
USEFUL LIFE OF VEHICLE 15 years
MILES PER YEAR 14,000
MILES PER GALLON 35
AVERAGE FUEL PRICE PER GALLON $3.75
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+ 6.3 Develop a Pareto chart of the following causes of
poor grades on an exam:

REASON FOR POOR GRADE FREQUENCY

Insufficient time to complete 15
Late arrival to exam 7
Difficulty understanding material 25
Insufficient preparation time 2
Studied wrong material 2
Distractions in exam room 9
Calculator batteries died during exam 1

Forgot exam was scheduled

Felt ill during exam 4
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«+ 6.6  Develop aflowchart [as in Figure 6.6(e) and Example 2]
showing all the steps involved in planning a party.
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Example 2

STUDENT TIP ©
Flowcharting any
process is an
excellent way to
understand and then
try to improve that
process.

A FLOWCHART FOR HOSPITAL MRI SERVICE

Arnold Palmer Hospital has undertaken a series of process improvement initiatives. One of these is
to make the MRI service efficient for patient, doctor, and hospital. The first step, the administrator
believes, is to develop a flowchart for this process.

APPROACH P A process improvement staffer observed a number of patients and followed them (and
information flow) from start to end. Here are the 11 steps:

1.
2.

—

meYRASMAEW

Physician schedules MRI after examining patient (START).
Patient taken from the examination room to the MRI lab with test order and copy of medical
records.

Patient signs in, completes required paperwork.

Patient is prepped by technician for scan.

Technician carries out the MRI scan.

Technician inspects film for clarity.

If MRI not satisfactory (20% of time), Steps 5 and 6 are repeated.
Patient taken back to hospital room.

MRI is read by radiologist and report is prepared.

MRI and report are transferred electronically to physician.
Patient and physician discuss report (END).

SOLUTION P Here is the flowchart:

80%
®—>2—>3—>4—>5—>6

20%

INSIGHT »  With the flowchart in hand, the hospital can analyze each step and identify value-added
activities and activities that can be improved or eliminated.
LEARNING EXERCISE» A new procedure requires that if the patient’s blood pressure is over 200/120

when being prepped for the MRI, she is taken back to her room for 2 hours and the process returns to
Step 2. How does the flowchart change? Answer:

RELATED PROBLEMS » 6.6, 6.15




