Dr. Burns

Production and Operations Science

PRACTICE EXAM 1
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This exam consists of 44 multiple choice and 5 discussion questions/problems. The multiple choice 

questions are worth 50% of the exam grade.  The problems are worth 50% of the exam grade.  The exam is to be taken closed-book, closed-notes.  Formulas are provided on the last page.

1. 1. Firms can compete on
a) cost
b) capitalization
c) primary task
d) direction
2. Made-to-order products and services are
a) produced in standard modules
b) made in anticipation of demand
c) made to customer specification
d) made to standard modules in anticipation of demand
3. Processes can be classified as
a) assemble-to-order
b) make-to-order
c) made-to-order
d) batch production
4. A good positioning strategy considers
a) strengths and weaknesses of the organization
b) needs of the marketplace
c) position of competitors
d) all of the above
5. Competing on quality requires
a) a commitment from everyone in the company
b) defining quality as a comparison with the competition
c) the marketing strategy identify the product as "quality"
d) all of the above

6. Competing on flexibility includes which of the following concepts
a) time-based competition
b) elimination of all waste
c) hoshin kanri
d) adjusting the product mix
7.  Which of the following is not one of the dimensions of competition?

a)  quality

b)  time

c)  cost

d) flexibility

e)  all are dimensions of competition

8.  Quality is defined by ANSI as
a) getting what you pay for
b) getting more than what you pay for
c) a degree or level of excellence
d) the features and characteristics of a product that bear on its ability to satisfy given needs
9.  Which of the following characteristics is not among the eight identified by David Garvin's "dimensions of quality”?
a) aesthetics
b) price
c) durability
d) features
10.  The degree to which a product meets established standards is called

a) durability
b) performance
c) conformance
d) all of the above

11.  Within a manufacturing company, which functional area is responsible for identifying the consumer's needs?

a) operations
b) marketing
c) design engineering
d) none of the above

12.  Within a manufacturing company, which functional area must implement the product design according to quality specifications by managing labor, materials, and equipment?

a) operations
b) finance
c) marketing
d) design engineering
13.  Which of the following is not a barrier to entry?

a.  economies of scale

b.  access to customers and suppliers

c.  access to stakeholders

d.  the capital investment required

e.  learning curves

14.  Achieving "quality of conformance" involves which of the following?

a) design
b) equipment
c) training
d) all of the above

15.  Which of the following statements concerning statistical process control is true?
a) SPC involves taking a random sample to determine if a lot is acceptable.
b) SPC is used extensively in the U.S., but acceptance has been slow in Japan.
c) SPC is an approach which directly conflicts with TQM.
d) SPC is a tool used to prevent poor quality.

16.  Total Quality Management seeks as its ultimate goal
a) zero defects
b) reduction of engineering tolerance limits
c) reasonable levels of defects
d) customer acceptance of all batches delivered
17.  Which of the following statements concerning acceptance sampling is false?

a) If the sample fails the test, the entire group of items is rejected.
b) This approach to quality control directly conflicts with the philosophy of TQM.
c) This approach assumes that some poor quality 

will occur and is acceptable.
d) All of the above are true.
18.  In acceptance sampling, if an unacceptable level of defectives are found in a batch, then

a) the price for the batch is lowered
b) the entire batch is rejected
c) a reason for the defects is immediately determined
d) all of the above
19.  In TQM
a) suppliers are expected to deliver quality parts
b) the focus is to make certain quality is achieved during the production process
c) the operator identifies quality problems and makes the necessary corrections
d) all of the above
20.  Traditionally, the inspection process was used
a) to correct process flaws
b) only to identify defects in the finished products
c) to keep track of an employee's work
d) to provide continuous improvement in the product
21.  A p-chart has been prepared. Computations show that the average proportion defective is .032, while the standard deviation is .0176. From this data, what are the 3-sigma control limits for this chart?

a) LCL = .032  UCL = .085
b) LCL = .053  UCL = .032
c) LCL = 0     UCL = .085
d) not enough information to determine the control limits
Table 4.1
	 Sample #
	1
	2
	 3
	 4
	 5
	 6
	 7
	 8
	 9
	 10 

	 c-value
	 8
	12
	 6
	 3
	10
	12
	 8
	15
	 5
	 8 


22.  Using the data in Table 4.1, what is the average number of defects per 4 lamps that the process is experiencing?
a) 87
b) 8.7
c) 21.75
d) none of the above

23.  The graph which measures the probability of accepting a lot for different quality levels with a specific sampling plan is called

a) OC
b) AQL
c) LTPD
d) AOQ

24.  Organizations can gain a competitive edge by
a) designing a product that is easy to manufacture
b) bringing new ideas to the market quickly
c) designing a product that does a better job of satisfying customers
d) all of the above
25.  An effective design is one which
a) satisfies customer requirements
b) facilitates manufacture of the product
c) sells in the marketplace
d) all of the above
26.  Which of the following does not involve the quality design process?
a) reducing the time required to design a new product
b) minimizing the revisions necessary to make a workable design
c) ensuring that customer requirements are met
d) being first to the market, even though the design may not be perfect
27.  Which of the following is true about the design process?

a) Traditionally, representatives from various departments and functions worked together on the design.
b) The design process involves four basic steps, which, when followed in sequential order, ensure success.
c) The better way to work on a design process is to separate marketing, engineering, and production personnel from each other so each can work in their own area of expertise.
d) Concurrent design has proven to be the more effective method for design.
28.  Which of the following refers to dismantling a competitor's product in order to improve one's own product?

a) cluster charting
b) benchmarking
c) reverse engineering
d) concurrent design
29.  Which of the following refers to comparing a product or process against the best-in-class product?

a) cluster charting
b) benchmarking
c) reverse engineering
d) concurrent design
30.  Which of the following is not a quantitative technique used in the economic analysis portion of the feasibility study?
a) cost/benefit analysis
b) decision theory
c) MTBF
d) net present value

31.  In a process flowchart, a square describes
a) inspections
b) transportation
c) storage
d) operations
32.  The focus in operations today is not on functions but on 


a) inspections


b) organizations


c) resources


d) processes


e) strategy

33.  A company will usually choose to produce parts or products in-house when 

a) a level work force is not important
b) demand is uncertain
c) the company is operating at less than full capacity
d) when demand is volatile in nature
34.  The four basic types of production processes are
a) project, batch, job shop, intermittent
b) project, batch, job shop, assembly
c) project, batch, mass, continuous
d) project, job shop, intermittent, continuous
35.  Which of the following processes would be best suited for building a dam?

a) project
b) continuous
c) batch
d) mass
36.  Which of the following processes usually involves a large investment of funds and resources, and produces one item at a time to customer order?

a) project
b) continuous
c) batch
d) mass
37.  Facilities along the supply chain include

a) plants

b) warehouses

c) distribution centers

d) all of the above

38.  The Internet and the supply chain are

a) changing the fundamental nature of doing business

b) blurring the traditional roles of manufacturers, distributors, and suppliers

c) breaking down geographical barriers

d) all of the above

39.  A company involved in facility location which is primarily concerned with construction and land costs, proximity to raw materials, utilities, and environmental issues is probably part of

a) light industry
b) warehouse and distribution
c) retail and service
d) heavy manufacturing
40.  Which of the following criteria would a company which produces electronic equipment and components likely consider most important for location analysis?

a) land and construction costs
b) availability of skilled workers
c) transportation costs
d) proximity to raw materials
41.  A company which is most interested in the availability of skilled labor, access to commercial air travel, and government regulation and zoning requirements is probably part of

a) light industry
b) warehouse and distribution
c) retail and service
d) heavy manufacturing
42.  A company which is more interested in transportation and shipping costs than construction and land costs is probably part of

a) light industry
b) warehouse and distribution
c) retail and service
d) heavy manufacturing
43.  Hammer, in his 1993 book, Business Process Reengineering is most interested in

a.  incremental improvement

b.  process delineation

c.  radical change and innovation

d.  fully supporting the industrial revolution

e.  insuring compatibility with the existing information systems

44.  Business Process Reengineering starts from ____, involves substantial ______, and eliminates _____

a.  scratch, risk, handoffs 

b.  existing process, process mapping, inspections

c.  scratch, risk, inspections

d.  existing process, re-organization, hierarchies

e.  existing process, information technology, risk

Problems (50 points)

(10 points) The Steep Slope Ski Company produces twenty thousand pairs of skis each year for markets in Utah and Colorado.  For the years 1995 through 1999, the following manufacturing costs were incurred:

	Costs are in $000’s
	1995
	1996
	1997
	1998
	1999

	Manufacturing cost
	420.9
	423.4
	424.7
	436.1
	435.5

	
	
	
	
	
	


The quality management program the company implemented was able to improve the average percentage of good skis produced by two percent each year, beginning with 83 percent good quality skis in 1995.  Only about 20 percent of poor quality skis can be reworked.

a.  Compute the product yield for each of the five years

b.  Using a rework cost of $12  per pair of skis, determine the manufacturing cost per pair of good skis for each of the five years.

(10 points)  The Road King Tire Company in Birmingham wants to monitor the quality of the tires it manufactures in its production process.  Each day, the company quality control manager takes a sample of 100 tires, tests them, and determines the number of defective tires.  The results of 20 samples have been recorded as follows

	Sample
	Number of Defectives
	Sample
	Number of Defectives

	1
	14
	11
	18

	2
	12
	12
	10

	3
	9
	13
	19

	4
	10
	14
	20

	5
	11
	15
	17

	6
	7
	16
	18

	7
	8
	17
	18

	8
	14
	18
	22

	9
	16
	19
	24

	10
	17
	20
	23


Suppose you were to construct a p-chart for this process using 2( limits.  What is p?  What is (?  What is the UCL?  What is the LCL?  Is the process in control?  Suppose Samples 21 and 22 produced values of 3 and 4, respectively.  Now is the process in control?  Would you stop the process?  Why? Hint:  Recall that p = total number of defectives/total number of observations.  

(10 points) A machine at the Pacific Fruit Company fills boxes with raisins.  The labeled weight of the boxes is 10 ounces.  The company wants to construct an R0-chart to monitor the filling process and make sure the box weights are in control.  The quality control department for the company sampled five boxes every two hours for three consecutive working days.  The sample observations are as follows:

	Sample
	Box weights
	
	
	
	means
	Range

	1
	9.06
	9.13
	8.97
	8.85
	8.46
	8.894
	0.67

	2
	8.52
	8.61
	9.09
	9.21
	8.95
	8.876
	0.69

	3
	9.35
	8.95
	9.2
	9.03
	8.42
	8.99
	0.93

	4
	9.17
	9.21
	9.05
	9.01
	9.53
	9.194
	0.52

	5
	9.21
	8.87
	8.71
	9.05
	9.35
	9.038
	0.64

	6
	8.74
	8.35
	8.5
	9.06
	8.89
	8.708
	0.71

	7
	9
	9.21
	9.05
	9.23
	8.78
	9.054
	0.45

	8
	9.15
	9.2
	9.23
	9.15
	9.06
	9.158
	0.17

	9
	8.98
	8.9
	8.81
	9.05
	9.13
	8.974
	0.32

	10
	9.03
	9.1
	9.26
	9.46
	8.47
	9.064
	0.99

	11
	9.53
	9.02
	9.11
	8.88
	8.92
	9.092
	0.65

	12
	8.95
	9.1
	9
	9.06
	8.95
	9.012
	0.15


a.  Construct an R-chart from these data with 3( control limits and plot the sample range values.

b.  What does the R-chart suggest about the process variability?  Is there cause for concern?

ANSWERS TO Practice Exam 1

Answers to Multiple Choice

1. a

2. c

3. d

4. d

5. a

6. d

7. e

8. d

9. b

10. c

11. b

12. a

13. c

14. d

15. d

16. a

17. d

18. b

19. d

20. b

21. c

22. b

23. a

24. d

25. d

26. d

27. d

28. c

29. b

30. c

31. a

32. d

33. c

34. c

35. a

36. a

37. d

38. d

39. d

40. b

41. a

42. b

43. c

44. a

Answers to Discussion Problems

1.  a.  Product yield


1995:  20,000(.83) + 20,000(1-.83)*.2 = 16,600 + 680 = 17,280


1996:  20,000(.85) + 20,000(1-.85)*.2 = 17,000 + 600 = 17,600


1997:  20,000(.87) + 20,000(1-.87)*.2 = 17,400 + 520 = 17,920


1998:  20,000(.89) + 20,000(1-.89)*.2 = 18,200 + 440 = 18,240

1999:  20,000(.91) + 20,000(1-.91)*.2 = 18,200 + 360 = 18,560

    b.  Manufacturing cost per 


1995:  (420,900 + 12*680)/17,280 = 429,060/17,280 = $24.83


1996:  (423,400 + 12*600)/17,600 = 430,600/17,600 = $24.47


1997:  (424,700 + 12*520)/17920 =  430,940/17,920 = $24.05

1998:  (436,106 + 12*440)/18,240 =  441,380/18,240 = $24.20

1999:  (435,500 + 12*360)/18,240 =  439,820/18,560 = $23.70

Improving the quality assurance program has resulted in fewer defective skis, lower rework costs, and greater productivity.  This has lowered the per-unit manufacturing costs without additional capital investment.

2.  p = .153;  ( = .036; 
UCL = p + z( = .0153 + 2(.036) = .225




LCL = p - z( = .0153 - 2(.036) = .081

This process is out of control  The proportion of defectives is increasing.  The process should be stopped.  Adding the additional points even though they are low will not solve the problem.

3.  R = 6.87/12 = .57.  From table 4.1, for a sample size of 5, D3 = 0 and D4 = 2.11.  From these values we calculate the UCL and LCL as follows:  
UCL = D4R = 2.11(.57) = 1.21






LCL = D3R = 0.00(.57) = 0.00


4.  For each factor, the product of the city grade with its associated weight is found and recorded in a separate column.  There will be three column of products, one for each city.  For each such column, all of the associated products are summed.  The city with the largest such sum wins.  In this case it appears to be Singapore.

    5.  x = (30*6.5 + 50*4.2 + 10*5.9 + 40*3.5)/(6.5 + 4.2 + 5.9 + 3.5) = 30


y = (60*6.5 + 40(4.2 + 70*5.9 + 30*3.5)/( 6.5 + 4.2 + 5.9 + 3.5) = 53.5

Multiple Choice _______________________________





Problems _______________________________





Total__________________________		


Adjusted Total_______________________________
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