Appendix D
Simulated Certification Exam Questions
1. Under the Kano model, which of the following is most likely to occur as a result of competitive pressure? 
a. A basic quality feature will become an expected quality feature. 
b. An exciting quality feature will become an expected quality feature. 
c. An expected quality feature will become a basic quality feature. 
d. Choices b. and c. 
Answer: d.  Competitive pressures force features that were once exciting to become expected. A good recent example is an airbag in a car, which was once reserved for luxury automobiles and is now found in most all vehicles sold. 
2. The graph shown is interpreted as follows 
Fig A.1 Graph
a. Customer satisfaction is determined solely by the quantity of the product or service delivered. 
b. Customer wants can be determined once and for all and used to design high quality products and services. 
c. Customer wants, needs and expectations are dynamic and must be monitored continuously. Providing products or services that match the customer’s expectations is not enough to assure customer satisfaction. 
d. Customers will be satisfied if you supply them with products and services that meet their needs at a fair price. 
The figure, based on the Kano Model, describes a situation of dynamic customer perceptions which are influenced by many factors, including the competition. Choice c is correct. Studies of customer satisfaction have demonstrated convincingly that customer satisfaction is not solely determined by the manufacturer’s perception of the quality of the product or service; conformance to engineering requirements is an inadequate standard of quality. As the figure demonstrates, competitive pressure will make today’s “wow” features tomorrow’s “must have” features. Customer expectations tend to increase steadily over time. 
3. The primary reason for evaluating and maintaining surveillance over a supplier’s quality program is to:
a. perform product inspection at source. 
b. eliminate incoming inspection cost. 
c. motivate suppliers to improve quality. 
d. make sure the supplier’s quality program is functioning effectively. 
While all choices are valid reasons for evaluating and maintaining surveillance over a supplier’s quality program, choice d is the primary reason.  
4. Incoming-material inspection is based most directly on: 
a. design requirements. 
b. purchase order requirements. 
c. manufacturing requirements. 
d. customer use of the end product. 
The key words are most directly, and choice b is the best. 
5. The most important step in vendor certification is to 
a. obtain copies of vendor’s handbook. 
b. familiarize vendor with quality requirements. 
c. analyze vendor’s first shipment. 
d. visit the vendor’s plant. 
If the vendor isn’t familiar with your requirements, chances are he won’t meet them, even if he can. Choice b is correct. 
6. The advantage of a written procedure is: 
a. it provides flexibility in dealing with problems. 
b. unusual conditions are handled better. 
c. it is a perpetual coordination device. 
d. coordination with other departments is not required. 
The only valid choice is c. None of the others are advantages of written procedures, in fact they are among the disadvantages of written procedures! 
7. A vendor quality control plan has been adopted; which of the following provisions would you advise top management to be the least effective? 
a. product audits. 
b. source inspection. 
c. certificate of analysis. 
d. certificate of compliance. 
e. pre-award surveys. 
Answer: d.
8. The most desirable method of evaluating a supplier is: 
a. history evaluation. 
b. survey evaluation. 
c. questionnaire. 
d. discuss with quality manager on phone. 
e. all of the above. 
Answer: a. An analysis of the vendor’s past performance is most useful in predicting future concerns. 
9. When purchasing materials from vendors, it is sometimes advantageous to choose vendors whose prices are higher because: 
a. materials which cost more can be expected to be better, and “you get what you pay for.” 
b. such vendors may become obligated to bestow special favors. 
c. such a statement is basically incorrect. Always buy at lowest bid price. 
d. the true cost of purchased materials, which should include items such as sorting, inspection, contacting vendors and production delays, may be lower. 
Answer: d.  The purchase price is only a portion of the total cost associated with the materials. Longer-terms costs must also be considered.
10. A quality audit program should begin with: 
a. a study of the quality documentation system. 
b. an evaluation of the work being performed. 
c. a report listing findings, the action taken, and recommendations. 
d. a charter of policy, objectives, and procedures. 
e. a follow-up check on the manager’s response to recommendations. 
The key word here is begin. Choice d describes activities that occur at the start of a quality audit program. The other choices describe actual audit activities. 
11. Auditing of a quality program is most effective on a: 
a. quarterly basis, auditing all characteristics on the checklist. 
b. periodic unscheduled basis, auditing some of the procedures. 
c. monthly basis, auditing selected procedures. 
d. continuing basis, auditing randomly selected procedures. 
e. continually specified time period basis, frequency adjustable, auditing randomly selected procedures. 
The best choice is e. Auditing programs must reflect the conditions, which vary over time.
12. An inspection performance audit is made of eight inspectors in an area of complex assembly, all doing similar work. Seven inspectors have an average monthly acceptance rate of 86 to 92%, one inspector has an average rate of 72% with approximately four times the daily variation as the others. As inspection supervisor you should, based on this audit, 
a. promote the 72% inspector as he is very conscientious. 
b. discipline the 72% inspector as he is creating needless rework and wasted time. 
c. initiate a special investigation of inspection and manufacturing performance. 
d. discipline the other seven inspectors as they are not “cracking down.”  
The audit result indicates only that a problem exists, it tells us nothing about the cause of the problem. Choices a, b, and d all presume information that was not given. The difference could be in the training, gauging, lighting, or any number of other things. Only choice c is reasonable. 
13. The quality audit could be used to judge all of the following except: 
a. a prospective vendor’s capability for meeting quality standards. 
b. the adequacy of a current vendor’s system for controlling quality. 
c. the application of a specification to a unique situation. 
d. the adequacy of a company’s own system for controlling quality. 
Choice c is clearly not an appropriate activity for a quality audit. Quality audits are intended to provide information on fundamental problems, not unique situations. If this is not immediately obvious, you should reread the reference materials. 
14. Audit inspectors should report to someone who is independent from: 
a. middle management. 
b. marketing. 
c. inspection supervision. 
d. production staff.  
One of the guiding principles of quality audit is that they are carried out by trained or experienced persons who are independent, i.e. they have no responsibility for the conduct of the activity being audited. Self-evaluations and quality surveys are not the same as quality audits. This principle makes choice c correct. 
15. The term “quality audit” can refer to the appraisal of the quality system of: 
a.  an entire plant or company. 
b. one product. 
c. one major quality activity. 
d. any of the above.  
The term quality audit is used in a very broad sense, choice d is correct. 
16. You would normally not include data from which of the following investigations in quality auditing? 
a. examination of all items produced. 
b. examination of customer needs and the adequacy of design specifications in reflecting these needs. 
c. examination of vendor product specifications and monitoring procedures. 
d. examination of customer quality complaints and adequacy of corrective action. 
The purpose of an audit is to assure that an effective system has been developed and is being followed. Choice a does not fit this purpose. 
17. In order to be effective, the Quality Audit function should ideally be: 
a. an independent organizational segment in the Quality Control function. 
b. an independent organizational segment in the Production Control function. 
c. an independent organizational segment in Manufacturing operations function. 
d. all of the above. 
The objectivity of the audit function is better assured by having the function report independently of the groups being audited. Choice a provides this objectivity. 
18. The following are reasons why an independent audit of actual practice versus procedures should be performed periodically: 1. Pressures may force the supervisor to deviate from approved procedures.  2. The supervisor may not have time for organized follow-up or adherence to procedures. 3. Supervisors are not responsible for implementing procedures. 
a. 1 and 2 only 
b. 2 and 3 only 
c. 1 and 3 only 
d. 1, 2 and 3 
The best choice is a, 1 and 2 only. All other choices are incorrect since they include 3 and 3 is not true. 
19. A Vendor Quality Survey: 
a. is used to predict whether a potential vendor can meet quality requirements. 
b. is an audit of a vendor’s product for a designated period of time. 
c. is always conducted by Quality Control personnel only. 
d. reduces cost by eliminating the need for receiving inspection of the surveyed vendor’s product. 
The correct answer is choice a. Just how accurate this prediction is has been debated for many years. Choices b, c, and d are often untrue. 
20. A quality control program is considered to be: 
a. collection of quality control procedures and guidelines. 
b. a step by step list of all quality control check points. 
c. a summary of company quality control policies. 
d. a system of activities to provide quality of products and service. 
A quality control program is more than just procedures, lists, or policy summaries. It is the system of all activities that provide quality products and services. Choice d is best. 
21. A technique whereby various product features are graded as to relative importance is called 
a. classification of defects. 
b. quality engineering. 
c. classification of characteristics. 
d. feature grading. 
The question describes classification of characteristics, choice c. This is an essential activity whose purpose is to separate the vital few characteristics from the trivial many so that an effective allocation of resources is possible. Classification of defects is also quite common. The prospective quality manager should be familiar with the concept of defect classifications. 
22. Much managerial decision making is based on comparing actual performance with: 
a. personnel ratio. 
b. cost of operations. 
c. number of complaints. 
d. standards of performance.  
Answer: d.  The standard represents the minimum acceptable level of performance.
23. Which of the following is not a legitimate audit function? 
a. Identify function responsible for primary control and corrective action. 
b. Provide no surprises. 
c. Provide data on worker performance to supervision for punitive action. 
d. Contribute to a reduction in quality cost. 
e. none of the above. 
Answer: c.  
24. In many programs, what is generally the weakest link in the quality auditing program? 
a. lack of adequate audit check lists. 
b. scheduling of audits (frequency). 
c. audit reporting. 
d. follow-up of corrective action implementation.
 Answer: d.  The implementation of the corrective action often involves a variety of personnel and functional areas, and may require extensive changes.  
25. What item(s) should be included by management when establishing a quality audit function within their organization? 
a. proper positioning of the audit function within the quality organization. 
b. a planned audit approach, efficient and timely audit reporting and a method for obtaining effective corrective action. 
c. selection of capable audit personnel. 
d. management objectivity toward the quality program audit concept. 
e. all of the above. 
Answer: e. Each of the items are essential management responsibilities.
26. Which of the following best describes the “specific activity” type of audit? 
a. customer oriented sampling of finished goods. 
b. evaluation for contractual compliance of quality system. 
c. assessment or survey of potential vendor. 
d. an inspection performance audit. 
e. none of the above. 
Answer: d. 
27. Which of the following techniques would not be used in a quality audit? 
a. Select samples only from completed lots. 
b. Examine samples from viewpoint of critical customer. 
c. Audit only those items which have caused customer complaints. 
d. Use audit information in future design planning. 
e. Use economic and quality requirements to determine frequency of audit. 
Answer: c. 
28. During the pre-award survey at a potential key supplier, you discover the existence of a Quality Control Manual. This means: 
a. that a quality system has been developed. 
b. that a quality system has been implemented. 
c. that the firm is quality conscious. 
d. that the firm has a quality manager. 
e. all of the above. 
Answer: a. The existence of the quality manual may also mean the other items are true, but at the least means that a system was developed and documented. 
29. Which of the following quality system provisions is of the least concern when preparing an audit check list for the upcoming branch operation quality system audit: 
a. drawing and print control. 
b. make-up of the MRB (material review board). 
c. engineering design change control. 
d. control of special processes. 
e. calibration of test equipment. 
Answer: b.   
30. An audit will be viewed as a constructive service to the function that  is audited when it: 
a. is conducted by non-technical auditors. 
b. proposes corrective action for each item uncovered. 
c. furnishes enough detailed facts to determine the necessary action. 
d. is general enough to permit managerial intervention. 
Answer: c.  Action can only be taken by the responsible local personnel when sufficient information is provided by the audit report.
31. Which of the following is not a responsibility of the auditor? 
a. Prepare a plan and checklist. 
b. Report results to those responsible. 
c. Investigate deficiencies for cause and define the corrective action that must be taken. 
d. Follow up to see if the corrective action was taken. 
Answer: c. Investigations and their corrective actions subsequent  to an audit is the responsibility of the local personnel responsible for the process.
32. To ensure success of a quality audit program, the most important activity for a quality supervisor is: 
a. setting up audit frequency. 
b. maintenance of a checking procedure to see that all required audits are performed. 
c. getting corrective action as a result of audit findings. 
d. checking that the audit procedure is adequate and complete. 
Answer: c.  Process improvement is the overall objective of the audit function.
33. It is generally considered desirable that quality audit reports be: 
a. stated in terms different from those of the function being audited. 
b. simple but complete. 
c. sent to the general manager in all cases. 
d. quantitative in all cases. 
Answer: b.  Reporting is only useful when results can be interpreted by the audience.
34. Classification of defects is most essential as a prior step to a valid establishment of: 
a. design characteristics to be inspected. 
b. vendor specifications of critical parts. 
c. process control points. 
d. economical sampling inspection. 
e. a product audit check list. 
Answer: d.  Classification of defects is separate from classification of characteristics, which is more closely related to the other items.
35. Classification of characteristics: 
a. is the same as classification of defects. 
b. can only be performed after product is produced. 
c. must have tolerances associated with it. 
d. is independent of defects. 
Answer: d. 
36. Characteristics are often classified (critical, major, etc.) so that: 
a. equal emphasis can be placed on each characteristic. 
b. punitive action against the responsible individuals can be equitably distributed. 
c. an assessment of quality can be made. 
d. a quality audit is compatible with management desires. 
Answer: c.  
37. A classification of characteristics makes it possible to: 
a. separate the “vital few” from the “trivial many” kinds of defects. 
b. direct the greatest inspection effort to the most important quality characteristics. 
c. establish inspection tolerances. 
d. allow the inspector to choose what to inspect and what not to inspect. 
Answer: b.
38. One defective is: 
a. an item that is unacceptable to the inspector. 
b. the same as one defect 
c. a characteristic that may be unacceptable for more than one reason. 
d. an item that fails to meet quality standards and specifications. 
Answer: d.
39. In recent months, several quality problems have resulted from apparent change in design specifications by engineering, including material substitutions. This has only come to light through Quality Engineering’s failure analysis system. You recommend which of the following quality system provisions as the best corrective action: 
a. establishing a formal procedure for initial design review. 
b. establishing a formal procedure for process control. 
c. establishing a formal procedure for specification change control (sometimes called an ECO or SCO system). 
d. establishing a formal system for drawing and print control. 
e. establishing a formal material review (MRB) system. 
Answer: c.  The issues discovered are related to engineering changes.
40. When giving instructions to those who will perform a task, the communication process is completed: 
a. when the worker goes to his work station to do the task. 
b. when the person giving the instruction has finished talking. 
c. when the worker acknowledges these instructions by describing how he will perform the task. 
d. when the worker says that he understands the instructions. 
Answer: c.
41. Studies have shown that the most effective communications method for transferring information is: 
a. oral only. 
b. written only. 
c. combined written and oral. 
d. bulletin board. 
Answer: c.
42. The most important reason for a checklist in a process control audit is to: 
a. ensure that the auditor is qualified. 
b. minimize the time required for audit. 
c. obtain relatively uniform audits. 
d. notify the audited function prior to audit. 
Answer: c.  Checklists help achieve conformity in audits.
43. Effective supervisors: 
a. see their role primarily as one of making people happy. 
b. sometimes do a job themselves because they can do it better than others. 
c. have objectives of growth and increased profit by working through other people. 
d. assume the functions of planning, decision making and monitoring performance, but leave personnel development to the personnel department.
 Answer: c.
44. Essential to the success of any Quality Control organization is the receipt of: 
a. adequate and stable resources 
b. clear and concise project statements 
c. delegation of authority to accomplish the objective 
d. all of the above 
Answer: d.
45. The “quality function” of a company is best described as: 
a. the degree to which the company product conforms to a design or specification. 
b. that collection of activities through which “fitness for use” is achieved. 
c. the degree to which a class or category of product possesses satisfaction for people generally. 
d. all of the above. 
The best choice is b. 
46. The quality assurance function is comparable to which of the following other business functions in concept? 
a. general accounting. 
b. cost accounting. 
c. audit accounting. 
d. all of the above. 
Answer: Quality assurance and audit accounting have several similarities. In both activities we seek independent verification by qualified auditors that an adequate system exists and is being followed. Choice c is correct. 
47. The prime use of a control chart is to 
a. detect assignable causes of variation in the process. 
b. detect nonconforming product. 
c. measure the performance of all quality characteristics of a process. 
d. detect the presence of random variation in the process. 
Choice a describes Walter Shewhart’s main reason for inventing the control chart technique. 
48. In preparing a Product Quality Policy for your company, you should do all of the following except: 
a. specify the means by which quality performance is measured. 
b. develop criteria for identifying risk situations and specify whose approval is required when there are known risks. 
c. include procedural matters and functional responsibilities. 
d. state quality goals. 
Choice c is not appropriate material for a quality policy. 
49. The first and most important step in establishing a good corporate quality plan is: 
a. determining customer requirements 
b. determining manufacturing process capabilities 
c. evaluating vendor quality system 
d. ensuring quality participation in design review 
Answer: a. 
50. The most important measure of outgoing quality needed by managers is product performance as viewed by: 
a. the customer. 
b. the final inspector. 
c. production. 
d. marketing. 
Answer: a.  
51. In planning for quality, an important consideration at the start is: 
a. the relation of the total cost of quality to the net sales. 
b. the establishment of a company quality policy or objective. 
c. deciding precisely how much money is to be spent. 
d. the selling of the quality program to top management. 
Answer: b.
52. A useful tool to determine when to investigate excessive variation in a process is 
a. MIL-STD-105E. 
b. a control chart. 
c. Dodge-Romig AOQL sampling table. 
d. process capability study. 
Answer: b.
53. Shewhart X-bar control charts are designed with which one of the following objectives? 
a. Reduce sample size. 
b. Fixed risk of accepting poor product. 
c. Decide when to hunt for causes of variation. 
d. Establish an acceptable quality level. 
Answer: c. 
54. A quality program has the best foundation for success when it is initiated by: 
a. a certified quality engineer. 
b. contractual requirements. 
c. the chief executive of company. 
d. production management. 
e. an experienced quality manager. 
Answer: c. 
55. There are two basic aspects of product quality: 
a. in-process and finished product quality. 
b. appraisal costs and failure costs. 
c. quality of design and quality of conformance. 
d. impact of machines and impact of men. 
Answer: c. 
56. Establishing the quality policy for the company is typically the responsibility of: 
a. the marketing department. 
b. top management. 
c. quality control. 
d. the customer. 
Answer: b. 
57.  Complaint indices should: 
a. recognize the degree of dissatisfaction as viewed by the customer. 
b. provide a direct input to corrective action. 
c. not necessarily be based on field complaints or dollar values of claims paid or on service calls. 
d. ignore life cycle costs. 
A valid complaint index must somehow measure the degree of customer dissatisfaction. A mildly dissatisfied customer may still buy your product; an extremely dissatisfied customer may discourage others from buying your product. Thus choice a is best. The only possible alternate choice is choice b. It can be argued that while complaint indices can be used in corrective action, they don’t in and of themselves provide direct input into this process. In fact, the input is often quite indirect. 
58. For a typical month, 900D Manufacturing Company identified and reported the following quality costs: 
· Inspection wages $ 12,000 
· Quality planning $4,000 
· Source inspection $2,000 
· In-plant scrap and rework $88,000 
· Final product test $110,000 
· Retest and troubleshooting $39,000 
· Field warranty cost $205,000 
· Evaluation and processing of deviation requests $6,000 
What is the total failure cost for this month? 
a. $244,000 
b. $151,000 
c. $261,000 
d. $205,000 
e. $332,000 
The failure costs consist of In-plant scrap and rework $ 88,000; Retest and troubleshooting $39,000; Field warranty cost $205,000; TOTAL $332,000. Choice e. Note: Evaluation and processing of deviation requests is an appraisal cost.
59. If prevention costs are increased to pay for engineering work in quality control, and this results in a reduction in the number of product defects, this yields a reduction in: 
a. appraisal costs. 
b. operating costs. 
c.  quality costs. 
d. failure costs. 
e. manufacturing costs. 
Failure costs are defined as costs related to defects; choice d is most correct. This doesn’t mean that the other costs listed won’t change too, but the only costs we can be sure about are failure costs. 
60. The cost of writing instructions and operating procedures for inspection and testing should be charged to: 
a. prevention costs. 
b.  appraisal costs. 
c. internal failure costs. 
d. external failure costs. 
Choice a is correct. A natural tendency is to classify these costs as appraisal costs. Perhaps it is easier to understand if one considers the case where we are writing procedures for analyzing field failures. Obviously it would be absurd to call the cost of developing these procedures failure costs. 
61. Which of the following activities is not normally charged as a preventive cost? 
a. quality training. 
b. design and development of quality measurement equipment. 
c. quality planning. 
d. laboratory acceptance testing. 
Choice d describes an appraisal cost. Charges in this category would include work done, for example, by Underwriter’s Laboratories. 
62. In selecting a base for measuring quality costs, which of the following should be considered? 
a. Is it sensitive to increases and decreases in production schedules? 
b. Is it affected by mechanization and the resulting lower direct labor costs? 
c. Is it affected by seasonal product sales? 
d. Is it oversensitive to material price fluctuations? 
e. all of the above. 
The answer is e. One of the most widespread problems associated with any economic comparison of an indicator to a base is to determine whether an observed movement in the comparison index was due to a change in the indicator or a change in the base. Unfortunately, no easy formula exists to help you choose a base. 
63. Which of the following quality cost indices is likely to have the greatest appeal to top management as an indicator of relative cost? 
a. quality cost per unit of product. 
b. quality cost per hour of direct production labor. 
c. quality cost per unit of processing cost. 
d. quality cost per unit of sales. 
e. quality cost per dollar of direct production labor. 
Top management is more accustomed to viewing most costs relative to sales than any of the other indices given. Thus choice d is best. However, other company groups (engineering, manufacturing, etc.) may find the costs relative to one of the other indices more useful. 
64. Review of purchase orders for quality requirements falls into which one of the following quality cost segments? 
a. prevention. 
b. appraisal. 
c. internal failures. 
d. external failures. 
Purchase order review is performed to reduce appraisal and failure costs, thus it is a prevention cost, choice a. 
65. Failure costs include costs due to: 
a. quality control engineering. 
b. inspection set-up for tests. 
c. certification of special-process suppliers. 
d. supplier analysis of non-conforming hardware. 
The choices can be categorized as follows: Choice a: Prevention; Choice b: Appraisal; Choice c: Prevention; Choice d: Failure.  
66. The basic objective of a quality cost program is to: 
a. identify the source of quality failures. 
b. interface with the accounting department. 
c. improve the profit of your company. 
d. identify quality control department costs. 
The basic objective of a quality cost program is profit improvement, choice c. 
67. Cost of calibrating test and inspection equipment would be included in: 
a. prevention cost. 
b. appraisal cost. 
c. failure cost. 
d. material-procurement cost. 
Our cost category definitions clearly place these costs in the appraisal category, choice b. 
68. In some instances, the ordinary cost-balance formula is not valid and cannot be applied because of the presence of vital intangibles. Such an intangible involves: 
a. safety of human beings. 
b. compliance with legislation. 
c. apparatus for collection of revenue. 
d. credit to marketing as new sales for warranty replacements. 
e. none of the above. 
When human safety is at issue the analysis must extend beyond cost-benefit relationships and include, among other things, discussion of moral, ethical, and legal aspects of any decision. Choice a is correct. 
69. What is the standard deviation of the following sample 3.2, 3.1, 3.3, 3.3, 3.1? 
a. 3.2 
b. 0.0894 
c. 0.1 
d. 0.0498 
e. 0.2 
Choice c. The average is first calculated, then the standard deviation is calculated using the formulas below.




70. Which of the following is most important when calibrating a piece of equipment? 
a. calibration sticker. 
b. maintenance history card. 
c. standard used. 
d. calibration interval. 
If the calibration standard is inadequate the other 3 items are meaningless. Choice c is correct. 
71. Which one of the following best describes machine capability? 
a. the total variation of all cavities of a mold, cavities of a die cast machine or spindles of an automatic assembly machine. 
b. the inherent variation of the machine. 
c. the total variation over a shift. 
d. the variation in a short run of consecutively produced parts. 
Choice b is best. Inherent variability is the variation that remains after all assignable causes of variation have been eliminated. It is often called random variation. 
72. Machine capability studies on four machines yielded the following information: 
	Machine
	Average ( X )
	Capability (6s) 

	#1
	1.495
	 .004” 

	#2
	 1.502
	 .006” 

	#3
	 1.500
	 .012” 

	#4
	 1.498
	 .012” 



The tolerance on the particular dimension is 1.500± .005”. If the average value can be readily shifted by adjustment to the machine, then the best machine to use is: 
a. Machine #1. 
b. Machine #2. 
c. Machine #3. 
d. Machine #4. 
Since we can, by assumption, shift the average value, the X column can be ignored. Thus the best choice is the machine with the least dispersion, which is machine #1. 
73. How should measurement standards be controlled? 
1. Develop a listing of measurement standards with nomenclature and number for control. 
2. Determine calibration intervals and calibration sources for measurement standards. 
3. Maintain proper environmental conditions and traceability of accuracy to National Bureau of Standards. 
a. 1 and 2 only 
b. 1 and 3 only 
c. 2 and 3 only 
d. 1, 2 and 3 
All three options are necessary for measurement standards control;  choice d is correct.
74. When making measurements with test instruments, precision and accuracy mean: 
a. the same. 
b. the opposite. 
c. consistency and correctness, respectively. 
d. exactness and traceability, respectively. 
e. none of the above. 
The terms “precision” and “accuracy” can be described using an analogy to target shooting with a rifle. If your shots are closely grouped, your shooting can be called precise, regardless of how far your grouping is from the bulls eye. If the bulls eye is at the center of the grouping your shooting is accurate, regardless of the scatter of the group. A close grouping centered at the bulls eye is both precise and accurate. Obviously precise and consistent are synonymous, as are accurate and correct; choice c.  
75. Calibration intervals should be adjusted when: 
a. no defective product is reported as acceptable due to measurement errors. 
b. few instruments are scrapped during calibration. 
c. the results of previous calibrations reflect few “out of tolerance” conditions during calibration. 
d. a particular characteristic on the gage is consistently found out of tolerance. 
Choice d describes a situation where the calibration interval should be shortened. 
76. Random selection of a sample: 
a. theoretically means that each item in the lot had an equal chance to be selected in the sample. 
b. ensures that the sample average will equal the population average. 
c. means that a table of random numbers was used to dictate the selection. 
d. is a meaningless theoretical requirement. 
Answer: a.
77. An X-bar and R chart was prepared for an operation using twenty samples with five pieces in each sample. X-doublebar was found to be 33.6 and R-bar was 6.2. During production a sample of five was taken and the pieces measured 36, 43, 37, 34 and 38. At the time this sample was taken: 
a. both average and range were within control limits. 
b. neither average nor range was within control limits. 
c. only the average was outside control limits. 
d. only the range was outside control limits. 
e. The information given is not sufficient to construct an X-bar and R chart using tables usually available. 
Answer: c.  The average of the sample of five measurements is 37.6; the range of the five measurements is 9. Using the R-bar value provided and the D4 value of 2.114 for n=5 (from Appendix A) , the UCL (upper control limit) of the Range chart is calculated as:


The LCL for the Range is zero. Since the calculated value of the range statistic for the five piece subgroup (9) falls between the range control limits, the subgroup is in control on the range chart. Since the average for the subgroup (37.6) is larger than the process average x-doublebar (33.6),  we don’t need to calculate the LCL for the average chart to determine if this subgroup is in control on the X-bar chart. Using the A2 value of 0.577 for n=5 from Appendix A, the UCL for the X-bar chart is calculated as:


The subgroup average of 37.6 exceeds the UCL for the X-bar chart, so the subgroup is out of control on the X-bar chart.
78. A chart for number of defects is called: 
a. np chart. 
b. p chart. 
c. X chart. 
d. c chart. 
Answer: d.
79. A process is checked at random by inspection of samples of four shafts after a polishing operation, and X and R charts are maintained. A person making a spot check measures two shafts accurately, and plots their range on the R chart. The point falls just outside the control limit. He advises the department foreman to stop the process. This decision indicates that: 
a. the process level is out of control. 
b. the process level is out of control but not the dispersion. 
c. the person is misusing the chart 
d. the process dispersion is out of control. 
Answer: d. The range chart provides information about the process dispersion. A subgroup plotted above the calculated upper control limit on the range chart indicates the process dispersion has increased.
80. A process is in control with p-bar = 0.10 and n = 100. The three-sigma limits of the np-control chart are: 
a. 1 and 19 
b. 9.1 and 10.9 
c. 0.01 and 0.19 
d. 0.07 and 0.13 
Answer: a.  The lower control limit (LCL) and upper control limit (UCL) for the np chart are calculated as follows:

 


81. A “p” chart 
a. can be used for only one type of defect per chart. 
b. plots the number of defects in a sample. 
c. plots either the fraction or percent defective in order of time. 
d. plots variations in dimensions. 
Answer: c.  A p chart can be applied to the combined effect of multiple defect types (choice a), although care should be exercised in obtaining a rational subgroup. Choice b refers to a c chart.
82. The control chart that is most sensitive to variations in a measurement is: 
a. p chart 
b. np chart. 
c. c chart 
d. X-bar and R chart. 
Answer: d.  Choices a through c are used for attribute (i.e. count) data. The X-bar and R chart is a variables control chart useful for measurement data.
83. A p-chart is a type of control chart for: 
a. plotting bar-stock lengths from receiving inspection samples. 
b. plotting fraction defective results from shipping inspection samples. 
c. plotting defects per unit from in-process inspection samples. 
d. answers a, b, and c above. 
e. answers a and c only. 
Answer: b. Choice a requires the use of a variables control chart for measurements, such as the X-bar and R chart. Choice c requires the use of a c chart or a u chart, depending on whether the sample size is constant or varied. 
84. When subgroups are outside of the control limits and we wish to set up a control chart for future production: 
a. more data are needed. 
b. discard those points falling outside the control limits, for which you can identify an assignable cause, and revise the limits. 
c. check with production to determine the true process capability. 
d. discard those points falling outside the control limits and revise the limits. 
Answer: b.  
85. You have just returned from a two-week vacation. You and your QC manage are going over the control charts that have been maintained during your absence. He calls your attention to the fact that one of the X-charts shows the last 50 points to be very near the centerline. In fact, they all seem to be within about one sigma of the center line. What explanation would you offer him? 
a. Somebody “goofed” in the original calculation of the control limits. 
b. The process standard deviation has decreased during the time the last 50 samples were taken and nobody thought to re-compute the control limits. 
c. This is a terrible situation. I’ll get on it right away and see what the trouble is. I hope we haven’t produced too much scrap. 
d. This is fine. The closer the points are to the center line the better our control. 
Answer: b. If this pattern occurred on a new control chart it would typically indicate an issue with subgroups that are not rational: The within subgroup variation is much larger than the longer-term between subgroup variation. A rational subgroup problem would not typically occur sporadically or after a period of time, so after verifying the method by which the subgroups were collected during your absence you would look for special causes that reduce process variation.
86. In which one of the following is the use of an X and R chart liable to be helpful as a tool to control a process? 
a. The machine capability is wider than the specification. 
b. The machine capability is equal to the specification. 
c. The machine capability is somewhat smaller than the specification. 
d. The machine capability is very small compared to the specification. 
Answer: c.  If the machine capability is much wider than, or equal to, the specification, the process will be in statistical control even when the process is out of specification. In this case, 100% inspection of the process output is required to sort the output relative to the specification.
87. Quality cost trend analysis is facilitated by comparing quality costs with: 
a. manufacturing costs over the same time period. 
b. appropriate measurement bases. 
c.  cash flow reports. 
d. the QC department budget. 
Answer: b.  
88. Of the following, which are typically appraisal costs? 
a. vendor surveys and vendor faults. 
b. quality planning and quality reports. 
c. drawing control centers and material dispositions. 
d. quality audits and final inspection. 
e. none of the above. 
Answer: d. 
89. Which of the following cost elements is normally a prevention cost? 
a.  receiving inspection. 
b. outside endorsements or approvals. 
c. design of quality measurement equipment. 
d. all of the above. 
Answer: c. 
90. When analyzing quality cost data gathered during the initial stages of a new management emphasis on quality control and corrective action as part of a product improvement program, one normally expects to see: 
a. increased prevention costs and decreased appraisal costs. 
b. increased appraisal costs with little change in prevention costs. 
c. decreased internal failure costs. 
d. decreased total quality costs. 
e. all of these. 
Answer: b.  
91. Quality costs are best classified as: 
a. cost of inspection and test, cost of quality engineering, cost of quality administration and cost of quality equipment. 
b. direct indirect and overhead. 
c. cost of prevention, cost of appraisal and cost of failure. 
d. unnecessary. 
e. none of the above. 
Answer: c. In fact, these are the three main cost categories.
92. Which of the following bases of performance measurement (denominators), when related to operating quality costs (numerator), would provide reliable indicator(s) to quality management for overall evaluation of the effectiveness of the company’s quality program? Quality costs per: 
a. total manufacturing costs. 
b. unit produced. 
c. total direct labor dollars. 
d. only one of the above. 
e. any two of the above. 
Answer: e. 
93. Quality cost data: 
a. must be maintained when the end product is for the government. 
b. must be mailed to the contracting officer on request. 
c. is often an effective means of identifying quality problem areas. 
d. all of the above. 
Answer: c.  
94. Operating quality costs can be related to different volume bases. An example of volume base that could be used would be: 
a. direct labor cost. 
b. standard manufacturing cost. 
c. processing cost. 
d. sales. 
e. all of the above. 
Answer: e.
95. When operating a quality cost system, excessive costs can be identified when: 
a. appraisal costs exceed failure costs. 
b. total quality costs exceed 10% of sales. 
c. appraisal and failure costs are equal. 
d. total quality costs exceed 4% of manufacturing costs. 
e. There is no fixed rule-management experience must be used. 
Answer: e. 
96. Quality cost systems provide for defect prevention. Which of the following elements is primary to defect prevention? 
a. corrective action. 
b. data collection. 
c. cost analysis. 
d. training. 
Answer: a. 
97. Quality cost analysis has shown that appraisal costs are apparently too high in relation to sales. Which of the following actions probably would not be considered in pursuing this problem? 
a. work sampling in inspection and test areas. 
b. adding inspectors to reduce scrap costs. 
c. Pareto analysis of quality costs. 
d. considering elimination of some test operations. 
e. comparing appraisal costs with bases other than sales—for example direct labor, value added, etc. 
Answer: b.  
98. Analyze the cost data below: 
· $10,000 —equipment design 
· $150,000 —scrap 
· $180,000 —reinspection and retest 
· $45,000 —loss or disposition of surplus stock 
· $4,000 —vendor quality surveys 
· $40,000 —repair 
Considering only the Quality Costs shown above, we might conclude that: 
a. prevention costs should be decreased. 
b. internal failure costs can be decreased. 
c. prevention costs are too low a proportion of the quality costs shown. 
d. appraisal costs should be increased. 
e. nothing can be concluded. 
Answer: c.
99. This month’s quality cost data collection shows the following: 
· Returned material processing $1,800 
· Adjustment of customer complaints $4,500 
· Rework and repair $10,700 
· Quality management salaries $25,000 
· Warranty replacement $54,500 
· Calibration and maintenance of test equip $2,500 
· Inspection and testing $28,000 
For your ‘action’ report to top management you select which one of the following as the percentage of “External Failure” to “Total Quality Costs” to show the true impact of field problems? 
a. 20% 
b. 55% 
c. 48% 
d. 24% 
e. 8% 
Answer: c. 
100. You have been assigned as a quality manager to a small company. The quality control manager desires some cost data and the accounting department reported that the following information is available. Cost accounts are production inspection, $14,185; test inspection, $4,264; procurement inspection, $2,198; shop labor $141,698; shop rework $1,402; first article, $675; engineering analysis (rework), $845; repair service (warrantee), $298; quality engineering, $2,175; design engineering salaries, $241,451; quality equipment, $18,745; training, $275; receiving laboratories, $385; underwriters laboratories, $1,200; installation service cost, $9,000: scrap, $1,182; and calibration service, $794. What are the preventive costs? 
a. $3,727 
b. $23,701 
c. $23,026 
d. $3,295 
e. $2,450 
Answer: e.
101. The percentages of total quality cost are distributed as follows: 
· Prevention 12% 
· Appraisal 28% 
· Internal Failure 40% 
· External Failure 20% 
We conclude: 
a. We should invest more money in Prevention. 
b. Expenditures for Failures are excessive. 
c. The amount spent for Appraisal seems about right. 
d. Nothing. 
Answer: d.
102. One of the following is not a factor to consider in establishing quality information equipment cost: 
a. debugging cost. 
b. amortization period. 
c. design cost. 
d. replacement parts and spares. 
e. book cost. 
Answer: e.
103. One method to control inspection costs even without a budget is by comparing as a ratio to productive machine time to produce the product. 
a. product cost 
b. company profit 
c. inspection hours 
d. scrap material 
Answer: c.
104. A complete Quality Cost Reporting System would include which of the following as part of the quality cost? 
a. test time costs associated with installing the product at the customer’s facility prior to turning the product over to the customer. 
b. the salary of a product designer preparing a deviation authorization for material produced outside of design specifications. 
c. cost of scrap. 
d. all of the above. 
e. none of the above. 
Answer: d.
105. When prevention costs are increased to pay for the right kind of engineering work in quality control, a reduction in the number of product defects occurs. This defect reduction means a substantial reduction in . 
a. appraisal costs 
b. operating costs 
c. prevention costs 
d. failure costs 
e. manufacturing costs 
Answer: d.
106. The quality cost of writing instructions and operating procedures for inspection and testing should be charged to: 
a. appraisal costs. 
b. internal failure costs. 
c. prevention costs. 
d. external failure costs. 
Answer: c.
107. When analyzing quality costs, a helpful method for singling out the highest cost contributors is: 
a. a series of interviews with the line foreman. 
b. the application of the Pareto theory. 
c. an audit of budget variances. 
d. the application of break-even and profit volume analysis. 
Answer: b.
108. Included as a “prevention quality cost” would be: 
a. salaries of personnel engaged in the design of measurement and control equipment that is to be purchased. 
b. capital equipment purchased. 
c. training costs of instructing plant personnel to achieve production standards. 
d. sorting of nonconforming material that will delay or stop production. 
Answer: a.
109. The modern concept of budgeting quality costs is to: 
a. budget each of the four segments: prevention, appraisal, internal and external failure. 
b. concentrate on external failures; they are important to the business since they represent customer acceptance. 
c. establish budget for reducing the total of the quality costs. 
d. reduce expenditures on each segment. 
Answer: c.
110. The percentages of total quality cost are distributed as follows: 
· Prevention 2% 
· Appraisal 33% 
· Internal Failure 35% 
· External Failure 30% 
We can conclude: 
a. expenditures for failures are excessive. 
b. nothing. 
c. we should invest more money in prevention. 
d. the amount spent for appraisal seems about right. 
Answer: b.
111. Assume that the cost data available to you for a certain period are limited to the following: 
· $ 20,000 —Final test 
· $350,000 —Field warranty costs 
· $170,000 —Reinspection and retest 
· $45,000 —Loss on disposition of surplus stock 
· $4,000 —Vendor quality surveys 
· $30,000 —Rework 
The total of the quality costs is: 
a. $619,000 
b. $574,000 
c. $615,000 
d. $570,000 
Answer: b.
112. Assume that the cost data available to you for a certain period are limited to the following: 
· $ 20,000 —Final test 
· $350,000 —Field warranty costs 
· $170,000 —Reinspection and retest 
· $45,000 —Loss on disposition of surplus stock 
· $4,000 —Vendor quality surveys 
· $30,000 —Rework 
The total failure cost is: 
a. $550.000 
b. $30,000 
c. $350,000 
d. $380,000 
Answer: a.
113. A goal of a quality cost report should be to: 
a. get the best product quality possible. 
b. be able to satisfy MIL-Q-9858A. 
c. integrate two financial reporting techniques. 
d. indicate areas of excessive costs. 
Answer: d.
114. The concept of quality cost budgeting: 
a. involves budgeting the individual elements. 
b. replaces the traditional profit and loss statement. 
c. does not consider total quality costs. 
d. considers the four categories of quality costs and their general trends. 
Answer: d.
115. Sources of quality cost data do not normally include: 
a. scrap reports. 
b. labor reports. 
c. salary budget reports. 
d. capital expenditure reports. 
Answer: d.
116. When one first analyzes quality cost data, he might expect to find that, relative to total quality costs: 
a. costs of prevention are high. 
b. costs of appraisal are high. 
c. costs of failure are high. 
d. all of the above. 
Answer: c. 
117. Quality costs should not be reported against which one of following measurement bases: 
a. direct labor. 
b. sales. 
c. net profit. 
d. unit volume of production. 
Answer: c.
118. The basic objective of a quality cost program is to: 
a. identify the source of quality failures. 
b. determine quality control department responsibilities. 
c. utilize accounting department reports. 
d. improve the profit posture of your company. 
Answer: d. 
119. Accuracy is: 
a. getting consistent results repeatedly. 
b. reading to four decimals. 
c. using the best measuring device available. 
d. getting an unbiased true value. 
Answer: d.
120.  Measurement error: 
a. is the fault of the inspector. 
b. can be determined. 
c. is usually of no consequence. 
d. can be eliminated by frequent calibrations of the measuring device. 
Answer: b.
121. Precision is: 
a. getting consistent results repeatedly. 
b. reading to four or more decimals. 
c. distinguishing small deviations from the standard value. 
d. extreme care in the analysis of data. 
Answer: a.
122. If a distribution is skewed to the left the median will always be: 
a. less than the mean. 
b. between the mean and the mode. 
c. greater than the mode. 
d. equal to the mean. 
e. equal to the mode. 
Answer: b.
123. Consumer risk is defined as: 
a. accepting an unsatisfactory lot as satisfactory. 
b. passing a satisfactory lot as satisfactory. 
c. an alpha risk. 
d. a 5% risk of accepting an unsatisfactory lot. 
Answer: a.
124. When an initial study is made of a repetitive industrial process for the purpose of setting up a Shewhart control chart, information on the following process characteristic is sought. 
a. process capability. 
b. process performance. 
c. process reliability. 
d. process conformance. 
Answer: a.
125. Which one of the following would most closely describe machine process capability? 
a. the process variation. 
b. the total variation over a shift. 
c. the total variation of all cavities of a mold, cavities of a die cast machine or spindles of an automatic assembly machine. 
d. the variation in a very short run of consecutively produced parts. 
Answer: d.
126. Recognizing the nature of process variability, the process capability target is usually: 
a. looser than product specifications. 
b. the same as product specifications. 
c. tighter than product specifications. 
d. not related to product specifications. 
Answer: c.
127. A variable measurement of a dimension should include 
a.  an estimate of the accuracy of the measurement process. 
b. a controlled measurement procedure. 
c. a numerical value for the parameter being measured. 
d. an estimate of the precision of the measurement process. 
e. all of the above. 
Answer: e.
128. When specifying the “10:1 calibration principle” we are referring to what? 
a. the ratio of operators to inspectors. 
b. the ratio of quality engineers to metrology personnel. 
c. the ratio of main scale to vernier scale calibration. 
d. the ratio of calibration standard accuracy to calibrated instrument accuracy. 
e. none of the above. 
Answer: d.
129. Measuring and test equipment are calibrated to: 
a. comply with federal regulations. 
b. ensure their precision. 
c. determine and/or ensure their accuracy. 
d. check the validity of reference standards. 
e. accomplish all of the above. 
Answer: c.
130. A basic requirement of most gage calibration system specifications is: 
a. all inspection equipment must be calibrated with master gage blocks. 
b. gages must be color coded for identification. 
c. equipment shall be labeled or coded to indicate date calibrated by whom, and date due for next calibration. 
d. gages must be identified with a tool number. 
e. all of the above. 
Answer: c.
131. What four functions are necessary to have an acceptable calibration system covering measuring and test equipment in a written procedure? 
a. calibration sources, calibration intervals, environmental conditions, and sensitivity required for use. 
b. calibration sources, calibration intervals, humidity control and utilization of published standards. 
c. calibration sources, calibration intervals, environmental conditions under which equipment is calibrated, controls for unsuitable equipment . 
d. list of standards, identification report, certificate number and recall records. 
Answer: c.
132.  Select the non-hygienic motivator, as defined by Maslow.* 
a. salary increases. 
b. longer vacations. 
c. improved medical plan. 
d. sales bonuses. 
e. performance recognition. 
Choice e is obviously correct. All other choices are hygienic motivators. *Actually, this is Herzberg’s theory, not Maslow’s. 
133. Which one of these human management approaches has led to the practice of job enrichment? 
a. Skinner. 
b. Maslow. 
c. Herzberg’s “Hygiene Theory.” 
d. McGregor. 
Herzberg’s Hygiene Theory postulates that “satisfiers” and “dissatisfiers” are not opposites, rather they are separate scales altogether. “Satisfiers” are motivators that can result in improved performance. Dissatisfiers are “hygiene factors” that must be dealt with if motivation is to be effective. While choice c is correct here, it is important that you review the theories of Skinner, Maslow, and McGregor as well. B.F. Skinner is a behaviorist who studied operant conditioning. Maslow is famous for his need hierarchy. McGregor is known for theories X and Y: 
· Theory X—Employees are basically greedy, lazy, and uncooperative.  Motivation should be in the form of pay penalties and incentives, disciplinary action, etc. 
· Theory Y—Employees are self-motivated; but they may lack the proper training and tools to do their job. 
134.  Which of the following is not a management initiated error? 
a. the imposition of conflicting priorities. 
b. the lack of operator capacity. 
c. management indifference or apathy. 
d. conflicting quality specifications. 
e. work space, equipment and environment. 
If we assume that “lack of operator capacity” means the operator is inherently incapable of performing acceptably in spite of adequate training and resources, then choice b is correct. 
135. Which of the following does not generate product-quality characteristics? 
a. designer. 
b. inspector. 
c. machinist. 
d. equipment engineer. 
Inspectors do not generate quality characteristics; they merely compare them to operational standards. Choice b is correct. 
136. Extensive research into the results of quality motivation has shown that: 
a. the supervisor’s attitude towards his or her people is of little long term consequence. 
b. motivation is too nebulous to be correlated with results. 
c. motivation is increased when employees set their own goals. 
d. motivation is increased when management sets challenging goals slightly beyond the attainment of the better employees. 
Choices a, b, and d have been shown to be false. Choice c is correct. 
137. McGregor’s theory X manager is typified as one who operates from the following basic assumption about people working for him or her (select the one best answer): 
a. Performance can be improved through tolerance and trust. 
b. People have a basic need to produce. 
c. Status is more important than money. 
d. Self-actualization is the highest order of human need. 
e. People are lazy and are motivated by reward and punishment. 
Answer: e.
138. Quality motivation in industry should be directed at: 
a. manufacturing management 
b. procurement and engineering 
c.  the quality assurance staff 
d. the working force 
e. all the above 
Answer: e.
139. Who has the initial responsibility for manufactured product quality? 
a. the inspector. 
b. the vice president. 
c. the operator. 
d. the quality manager. 
Answer: c.
140. A fully developed position description for a Quality Engineer must contain clarification of: 
a. responsibility. 
b. accountability. 
c. authority. 
d. answers a and c above. 
e. answers a, b and c above. 
Answer: e.
141. One of the most important techniques in making a training program effective is to: 
a. give people meaningful measures of performance. 
b. transmit all of the information that is even remotely related to the function. 
c. set individual goals instead of group goals. 
d. concentrate only on developing knowledge and skills needed to do a good job. 
Answer: a.
142. In order to instill the quality control employee with the desire to perform to his utmost and optimum ability, which of the following recognition for sustaining motivation has been found effective for most people? 
a. recognition by issuance of monetary award 
b. public verbal recognition
c. private verbal recognition 
d. public recognition, plus non-monetary award 
e. no recognition; salary he or she obtains is sufficient motivation 
Answer: d.
143. Which of the following methods used to improve employee efficiency and promote an atmosphere conducive to quality and profit is the most effective in the long run? 
a. offering incentives such as bonus, praise, profit sharing, etc. 
b. strict discipline to reduce mistakes, idleness, and sloppiness. 
c. combination of incentive and discipline to provide both reward for excellence and punishment for inferior performance. 
d. building constructive attitudes through development of realistic quality goals relating to both company and employee success 
e. all of the above provided emphasis is placed on attitude motivation, with incentive and discipline used with utmost caution. 
Answer: e.
144. An essential technique in making training programs effective is to: 
a. set group goals. 
b. have training classes that teach skills and knowledge required. 
c. feed back to the employee meaningful measures of his performance. 
d. post results of performance before and after the training program. 
e. set individual goals instead of group goals. 
The only choice that is truly essential to effective training is c. One could debate choices a or e, and choice e might even be counterproductive. Choice b implies that effective training requires classroom teaching, which isn’t necessarily so.
145. In the pre-production phase of quality planning, an appropriate activity would be to: 
a. determine responsibility for process control. 
b. determine the technical depth of available manpower. 
c. establish compatible approaches for accumulation of process data. 
d. conduct process capability studies to measure process expectations. 
Answer: b.
146. Systems are improved: 
a. by improving each of the processes within the system to its best level of performance 
b. by improving the process that is most important to the customer 
c. by considering how the processes work within the system. 
d. sometimes at the expense of processes that operate within the system.  In other words, the performance of some processes may improve, and others degrade, to achieve maximum system performance. 
e. choices c and d 
f. choices a and b 
Answer: e 
147. Deming says that the responsibility for optimizing a system rests with: 
a. the team leaders assigned to that project 
b. the process workers who know the system the best 
c. management 
d. none of the above 
Answer: c 
148. How are the number of constraints in a system determined? 
a. Since they know the problems in the system, the personnel working in the system are generally able to identify the constraints in a brainstorming exercise. 
b. Each task on the critical path is a constraint, so sum the number of tasks on the critical path. 
c. Sum the number of critical tasks on the critical path. 
d. There is only one system constraint at a time (in each independent chain) 
Answer: d 
149. Constraint Management is: 
a. a descriptive theory 
b. a prescriptive theory 
c. a hygiene theory 
d. none of the above 
Answer: b 
150. Constraint Management Theory: 
a. explains how a constraint impacts a system 
b. provides a definition for a constraint 
c. provides management direction for dealing with a constraint 
d. all of the above 
e. choice a and b 
Answer: d 
151. Constraints may be described as: 
a. anything that limits a system in reaching its goal 
b. the weak link in a chain 
c. the poorest performing process in a system 
d. all of the above 
e. choice a and b 
Answer: e 
152. Examples of constraints include: 
a. Insufficient demand for your product 
b. An internal policy that slows response time to customer demand 
c. A process operation that acts as a bottleneck, slowing the delivery of product to the customer 
d. Insufficient training resources preventing adequate job skills 
e. all of the above 
Answer: e 
153. Which of the following is NOT a basic assumption related to Constraint Management? 
a. Systems have goals and corresponding necessary conditions required to achieve the goals. We must identify these to effectively improve the system. 
b. We must maximize the performance of each link in the chain to improve the system. 
c. The performance of the system is dictated by the “weakest link” in the system. 
d. none of the above. 
Answer: b 
154. Constraint Management’s focusing steps, in order, are: 
a. Identify, Elevate, Subordinate, Exploit, Repeat 
b. Plan, Do, Check, Act 
c. Identify, Exploit, Subordinate, Elevate, Repeat 
d. Identify, Elevate, Subordinate, Exploit 
Answer: c 
155. Once we have identified the constraint, and taken actions to make the most of its resources, we should: 
a. define parameters for other system elements to complement the constraint’s needs 
b. improve the capacity of downstream processes 
c. regularly verify that the constraint has not moved 
d. all of the above 
e. choices a and c 
Answer: e. The question refers to completing the Identify and Exploit stages. Choice a refers to the Subordination phase. Choice c refers to the step 5 Repeat stage. Choice b is incorrect since increasing the capacity of downstream processes would not have any impact on the constraint or the ability of the system to meet demand. 
156. Buffers are used to: 
a. increase capacity 
b. decrease cycle time of a constraint 
c. ensure that the constraint is not waiting for materials 
d. increase the system cycle time 
Answer: b 
157. Buffers should: 
a. be used at each stage of the process 
b. be used at the constraint, to protect against upstream cycle time variation 
c. never be used in Constraint Management 
d. protect the constraint from being overworked 
Answer: b 
158. In Constraint Management, buffers: 
a. are specified in units of time, such as requiring delivery of material 24 hours before it is needed. 
b. are specified in production units, such as requiring that 10% more product be delivered to the process step than is necessary for the customer order 
c. are not recommended, since they produce inefficiencies. 
d. none of the above 
Answer: a 
159. In Goldratt’s Drum-Buffer-Rope, the rope: 
a. causes backlogs at various stages, in order to improve the efficiency of the constraint 
b. prevents resources from being allocated faster than they can be used by the constraint 
c. acts to pull material through the system, in contrast to push production systems 
d. prevents a critical resource from being without material 
Answer: b 
160. Critical Chain refers to Constraint Management applied to: 
a. critical processes 
b. repetitive production 
c. projects 
d. choices a and b 
e. none of the above 
f. all of the above 
Answer: c 
161. The Critical Chain approach accounts for which of the following behaviors: 
a. estimating task time longer than necessary to avoid late completion 
b. starting the task just prior to the scheduled completion date 
c. using all of allotted task time, regardless of how long it really takes 
d. assigning a given person multiple tasks with deadlines 
e. all of the above 
Answer: e 
162. Critical Chain management: 
a. ensures on-time project completion by maintaining on-time completion of each activity on the critical chain 
b. replaces time estimate padding for activities with time buffers at key points on the critical chain 
c. should be used with caution if a resource has more than one task assigned to it 
d. should not be applied to managing multiple projects at once 
Answer: b 
163. A key difference between Critical Chain management and PERT/CPM critical path is: 
a. the critical path will always be shorter 
b. tasks feeding the critical path have buffers imposed 
c. the critical chain considers dependent activities in series, as well conflicting resource needs 
d. There is no fundamental difference between the two 
Answer: c 
164. Throughput may be expressed: 
a. as the rate at which a system generates money 
b. as the marginal contribution of sales to profit 
c. for an entire company 
d. as Sales Revenue minus Variable Cost 
e. all of the above 
Answer: e 
165. In Constraint Management, Operating Expense 
a. is the amount of money spent converting Inventory into Throughput 
b. includes labor costs 
c. includes fixed costs and overhead 
d. all of the above 
e. choices a and c 
Answer: d 
166. According to Constraint Management theory, as Inventory costs increase: 
a. Net Profit decreases 
b. Return on Investment decreases 
c. Net Profit remains the same 
d. choices a and b 
e. choices b and c 
Answer: e 
167. Six Sigma methodologies 
a. can only be applied to companies that produce goods with large volume 
b. concentrate on cost savings rather than customer needs 
c. have not been successfully applied to service companies 
d. all of the above 
e. none of the above 
Answer: e 
168. A six sigma level of quality: 
a. implies 99.73% of the output will meet customer requirement 
b. equates to a Capability Index of 1.33 
c. represents 3.4 defects per million opportunities 
d. provides half the defects of a 3 Sigma level of quality 
e. all of the above 
Answer: c. Choice a represents a 3 sigma organization, and choice b a 4 sigma organization, assuming no allowable process shifts in both cases. 
169. As an organization’s Sigma Level increases: 
a.  the Cost of Quality increases 
b. the Cost of Quality decreases 
c. the Cost of Quality is not affected 
d. none of the above 
Answer: b. 
170. As a company moves from 3 Sigma level of Quality to 4 and 5 Sigma Levels of Quality, they tend to: 
a. spend more money on prevention costs 
b. spend less money on appraisal costs 
c. spend less money on failure costs 
d. improve customer satisfaction, which can lead to increased sales 
e. all of the above 
Answer: e 
171. Companies that successfully implement Six Sigma are likely to: 
a. initially spend a lot of money on training, but receive benefits that might be hard to quantify over the course of time 
b. realize decreased quality costs and improved quality 
c. see a reduction in critical defects and cycle times 
d. all of the above 
e. choices b and c only 
Answer: e. Choice d (which includes choice a) is not the best answer since a successful deployment will emphasize training projects that will realize benefits greatly exceeding the first year training expenses. 
172. Project Sponsors: 
a. ensure that the Six Sigma projects are defined with clear deliverables 
b. help clear roadblocks encountered by the project team 
c. are generally members of management 
d. all of the above 
Answer: d 
173. In a typical deployment, Green Belts: 
a. are full-time change agents 
b. maintain their regular role in the company, and work Six Sigma projects as needed 
c. receive extensive training in advance statistical methods 
d. all of the above 
Answer: b. Green Belts generally retain their operational role, so do not act full-time doing Six Sigma projects. They typically receive much less training in statistical methods than Black Belts. 
174. Examples of Six Sigma projects might include: 
a. reducing cost of product shipments 
b. reducing customs delays for international shipments 
c. reducing the design cycle for a new product 
d. increasing the market share of a particular product through improved marketing 
e. all of the above 
Answer: e 
175. In the Six Sigma Project methodology acronym DMAIC, the “I” stands for: 
a. Integrate 
b. Investigate 
c. Improve 
d. Ignore 
Answer: c 
176. The Define stage of DMAIC: 
a. is linked with the Project Charter and provides input to the Measure stage 
b. stands alone in the methodology, but is always necessary 
c. is not necessary when the project is mandated by top management 
d. none of the above 
Answer: a 
177. The Control stage of DMAIC: 
a. is only used when you need to define control chart parameters. 
b. allows the improvements to be maintained and institutionalized. 
c. is only needed if you have ISO 9000 certification 
d. none of the above 
Answer: b 
178. A top-down deployment of Six Sigma Projects: 
a. is discouraged because projects get delayed by other management commitments 
b. undermines the Project Sponsors 
c. emphasizes projects that line workers feel are important 
d. ensures that projects are aligned with the top-level business strategy 
Answer: d 
179. Which of the following are NOT parts of Deming's system of profound knowledge. 
a. constantly evaluate all employees 
b. appreciation for a system 
c. knowledge about variation 
d. theory of knowledge 
Answer: a.
180. Which of the following are NOT one of Deming's 14 points? 
a. Institute a vigorous program of education and self-improvement. 
b. Put everybody in the company to work to accomplish the transformation. The transformation is everybody's job. 
c. Eliminate slogans, exhortations, and targets asking for zero defects or new levels of productivity. 
d. none of the above. 
Answer: d.
181. Examples of Hidden Factory losses include all of the following except: 
a. capacity losses due to reworks and scrap.
b. stockpiling of raw material to accommodate poor yield.
c. rush deliveries.
d. All of the above are examples of Hidden Factory losses.
Answer: d
182. An invoicing process generates only ten to fifteen orders per month. In establishing the statistical control of the invoice process: 
a. use a subgroup size of one. 
b. use a subgroup size of five, which is generally the best size. 
c. use a subgroup size of ten. 
d. use a subgroup size of  fifteen. 
Answer: a. Subgroups larger that one would include samples taken over too long a period, increasing the chance of including special causes.
183. Effective leaders: 
a. share many of the same traits and responsibilities as effective managers. 
b. have a vision for the organization. 
c. are best suited for designing the processes and systems for daily operations. 
d. All of the above. 
Answer: b.
184. Effective managers: 
a. share many of the same traits and responsibilities as effective leaders. 
b. have a vision for the organization. 
c. are best suited for designing the processes and systems for daily operations. 
d. All of the above. 
Answer: c.
185. Management training should include: 
a. coaching skills. 
b. theory and practice of organizational systems. 
c. conflict resolution skills. 
d. All of the above. 
Answer: d.
186. Which of the following is NOT one of Deming's 14 points?
a. Drive out fear.
b. Create constancy of purpose.
c. Hold management accountable for meeting the business's numerical goals.
d. Improve constantly and forever each process for planning, production, and service.
Answer: c.
187. The management team has decided that there are three criteria for choosing projects, with their relative importance weighting shown in parenthesis: 
Financial benefit/cost ratio (0.3)
Perceived customer benefit (0.5)
Safety benefit (0.2)
Four projects have been reviewed relative to these criteria, with the scores for each criterion shown in the following table.
Project     Fin. Benefit/Cost Ratio     Customer Benefit     Safety Benefit
    A                     120                             140                         30
    B                        80                             200                         25
    C                     100                             100                          45
    D                     140                               70                          65
Which project should be selected?
a. Project A 
b. Project B 
c. Project C 
d. Project D 
Answer: Choice b.  Using a Prioritization Matrix, the weighted score for each project is determined as follows:
Project A = (120*0.3)+(140*0.5)+(30*0.2)=112
Project B = (80*0.3)+(200*0.5)+(25*0.2)=129
Project C = (100*0.3)+(100*0.5)+(45*0.2)=89
Project D = (140*0.3)+(70*0.5)+(65*0.2)=90
Project B has the highest weighted score.
188. Joe's project seemed to be going along well until the project team started to implement the solution. At that point, a department that hadn't been involved, but will be affected, starting raising objections and pointing out problems with the proposed solution. This indicates: 
a. the team should immediately get the Sponsor involved to settle the disagreements.
b. the department is afraid of change and needs to be told to accept the team's findings.
c. the department should have been identified as stakeholders early on and included in the project team or the team's problem solving sessions.
d. choices a and b.
Answer: Choice c.  The affected department is one of the stakeholders that should have been identified and included in the problem solving, if not the team itself. Involving the Sponsor should be a last resort. The team needs to satisfy the department's legitimate concerns, and help them understand why the proposed solution is the best course (if in fact it is, given the department's concerns). 
189. Bob, a team leader, is having trouble getting buy-in from various members of the team. In one particular problem-solving meeting, these team members didn't seem to listen to any of Bob's ideas, and were insistent that their ideas were more credible. Some reasonable advice to Bob would be: 
a. Replace the team members with those more willing to work as team players.
b. Work on his communication skills, display interest for others' ideas, and use data to determine which ideas have the most merit.
c. Ask their managers or the project Sponsor to persuade them to get on board.
d. choices a and c.
Answer:  Choice b.  Replacing team members or asking for intervention from a Sponsor would be last resorts after considerable time has been spent on more productive means of resolving the problems. The problems could most likely be best handled by the ideas listed in Choice b
190. A particular project has many stakeholder groups. In an attempt to keep the team size at a reasonable level, some of the non-key stakeholder groups were not included in the team. As a result: 
a. the team leader can boost buy-in from these groups by bringing credible group members into the problem-solving as ad-hoc team members.
b. the team leader should also restrict the distributed progress reports to only the key groups represented in the team to prevent confusion and interference on the part of the non-key groups.
c. the Sponsor should ensure that the concerns of the non-key groups are met by the team recommendations.
d. all of the above.
Answer: Choice a.  Choice b is incorrect. In order to boost buy-in from these groups, it is recommended to include them on progress reports, so they can appreciate the concerns and Choices of the project team. While the Sponsor provides a useful checkpoint to raise concerns about team recommendations, the Sponsor is not usually in a position to adequately present a stakeholder's concerns. 
191. Bill's team is having a hard time agreeing on a plan for data gathering. There are three general suggestions that have been offered: one by a process expert and two by other team members. To decide which plan to deploy, the team should: 
a. accept the idea offered by the process expert. Doing otherwise is an insult to his or her expertise.
b. vote on the different proposals, with the plan receiving the highest vote being deployed.
c. develop new plans that take the best parts of the proposed plans with compromises on the conflicting aspects of the various plans. Vote on the resulting plans.
d. try to reach a compromise on the various plans, with a resulting plan that everyone can live with, even if it's not perfect to any of the parties.
Answer: Choice d.  Choice d best represents the concept of consensus decision making, which is preferred to voting or mandating decisions. 
192. Jill is the Team Leader for a project aimed at reducing the cycle time for invoices. The team has reached an impasse on generating potential root causes of process failure; only a few ideas have been offered by only a few of the team members. As team leader, Jill should: 
a. request that the current team be dissolved, and a new team formed with process experts.
b. report the impasse to the Sponsor, and suggest the team meet again in a month or two when they have a fresh perspective. 
c. use brainstorming tools.
d. end the meeting, and work on developing the list herself.
Answer: Choice c.  Choice c best represents the concept of consensus decision making, which is preferable to voting or mandating decisions. 
193. Joan is a Black Belt and project team leader. Her team includes, amongst other members, a manager and a clerk from different departments. Early in today's team meeting, after the clerk had offered an idea during the brain-storming session, the manager made a joke about the feasibility of the idea. Just now, the manager has stifled the clerk's comments by asserting the clerk lacked the experience to suggest potential causes of the problem under investigation. Joan should: 
a. wait until the end of the meeting and discuss the issue separately with the clerk and the manager.
b. immediately remind the manager of the team ground rule of "respectful communication" and the general rules for brainstorming.
c. give it some time and allow personalities to gel. Perhaps the manager is having a bad day and will be more agreeable in future meetings.
d. do nothing. The manager should be given respect for his or her position in the company, and the point is well taken on the clerk's experience. Furthermore, the earlier joke really gave the team something to chuckle about, easing tension.
Answer: Choice b.  The manager needs to conduct him or herself within the acceptable rules of conduct. Ground rules such as mentioned in Choice b are typical, as is a rule that employees' rank in the organization should not influence the team dynamics. A public reminder of the ground rules, done quickly and respectfully, shows the team that no one is above these rules. By addressing this concern immediately, the chance of future instances is reduced. 
194. In an initial team meeting, the team should 
a. establish ground rules and review member responsibilities.
b. agree on project purpose, scope, plan and timeline.
c. establish workable meeting times and locations.
d. all of the above.
Answer: Choice d.
195. With regard to team dynamics, 
a. initial meetings are generally friendly, with the team leader exercising control.
b. conflict is common, and can indicate that team members are becoming involved.
c. the team leader should move the members towards thinking independently.
d. All of the above.
Choice d.  The four stages of team development are Forming, Storming, Norming and Performing. Option a refers to typical behavior in the Forming stage, and options b and c refer to the Storming phase.
196. A conflict has developed among team members regarding a proposed solution. Joan, the team leader, should: 
a. insist that the team members behave and stop disagreeing.
b. allow each member to explain his or her point of view, then take a vote to see which proposal wins.
c. use problem solving tools to determine the true causes of dissension, then use that information to guide their solution.
d. all of the above.
Answer: Choice c. Conflict is necessary for ideas to be generated and discussed and should not be discouraged. Voting is not a preferred way to settle conflict. Conflicts should be resolved using consensus. 
197. At the team's third meeting, its leader, John, is starting to feel a bit uncomfortable. He had established ground rules for the team, and some of its members are starting to question those rules. John should: 
a. exercise his authority as team leader and insist that the team follow the rules.
b. lead the team to establish its own rules.
c. defer to the team Sponsor.
d. none of the above.
Answer: Choice b.  The question implies that the ground rules were established independently by the team leader. As such, it's not unexpected for those mandated rules to be questioned once the team starts functioning effectively. Recall that a team leader serves primarily to facilitate, rather than to exercise authority. The team leader should help the team reach consensus on a suitable set of ground rules, to establish team ownership of the rules. Enforcement of the rules, as a means of facilitation, can only occur after buy-in by the team members. The rules must address the key issues described, such as respectful and inviting communication, consensus-based decision-making, data-driven decision-making, and prompt completion of action items. 
198. In team meetings, Jane seems to listen to whoever is speaking, but then has questions for the speaker. John, the team leader, senses that a few team members are frustrated with Jane, thinking she takes up too much time. John should: 
a. politely ask Jane, after the meeting, to try to keep her questions to a minimum.
b. politely ask Jane during the meeting to try to keep her questions to a minimum.
c. thank Jane publicly for asking relevant questions of team members, so that issues and opinions are clearly understood.
d. ignore the frustrations. Personalities don't always mesh.
Answer: Choice c.  Jane is acting as an information and opinion seeker, critical roles in the group that must be met for the group to be productive. The other team members are being non-productive and disruptive with their non-verbal disapproval of Jane's questions. 
199. Jim is assembling a team to improve quality of a process with two stakeholder groups that have a history of fixing blame on one another. Jim would like to avoid getting “stuck in the middle” of these two factions. Jim can reduce the likelihood of this by:
a. asking only one group (the one providing the most value to the team) to be part of the team on a full-time basis, with the other group represented only as needed for input.
b. asking the Sponsor, who oversees both groups, to attend meetings so that she can settle the disagreements.
c. discussing team ground rules at the first team meeting, and firmly enforcing these rules throughout. These ground rules would include respectful communication between team members and decisions on basis of data (rather than opinion).
d. asking the two groups to each recommend someone who can co-lead the team.
Answer: Choice c.  Excluding one of the key stakeholder groups (choice a) will reduce the chance of team success. Choice b is an incorrect use of a Sponsor, as well as a neglect of Jim's role as Change Agent. Choice d will not improve the chances of the team meeting its goals. 
200. Project Charters help to prevent the occurrence of which of the following reducers to stakeholder buy-in? 
a. unclear goals. 
b. no accountability. 
c. insufficient resources. 
d. all of the above. 
Answer: Choice d. A properly defined project Charter should include each of these elements, which help boost buy-in from stakeholders.
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