Chapter 9
Customer focus to understand and meet customer requirements and enhance satisfaction is one aspect of which of the elements of the ISO 9001 standards?
a. Management responsibility Correct
b. Resource Management
c. Product realization
d. Measurement, analysis and improvement
Designing processes that facilitate doing the job right the first time is referred to as;
a. Pareto analysis
b. Control charts
c. Quality at the source Correct
d. Continuous improvement
Of the following approaches is the broadest problem solving framework to support TQM?
a. Process flow diagrams
b. Benchmarking
c. The PDSA cycle Correct
d. Pareto analysis
Pareto analysis is a quality tool used to;
a. Represent the stages in a production process.
b. Focus attention on the most important problem. Correct
c. Illustrate the relationship between two variables.
d. Determine if a process variable has correctable causes of variation.
The first step in designing a TQM approach to quality is:
a. Develop process flow diagrams for all internal processes
b. Find out what the customers want Correct
c. Obtain ISO 9001 certification
d. Audit all your suppliers
The fishbone diagram is also referred to as a _____________.
a. cause-and-effect diagram Correct
b. run chart
c. flow chart diagram
d. scatter diagram
The quality guru associated with the phrase 'quality is free' is:
a. Deming
b. Crosby Correct
c. Baldrige
d. Juran
Warranty service, processing of complaints, and costs of litigation are examples of which cost of quality category?
a. internal failure costs
b. external failure costs Correct
c. appraisal costs
d. prevention costs
Which of the following is not one of the specific elements of the ISO 9001 quality system?
a. Human resources
b. Control of nonconforming products
c. Purchasing
d. Capital budgeting Correct
Which quality guru is attributed with the view of quality as "fitness-for-use?"
a. Deming
b. Crosby
c. Baldrige
d. Juran Correct
A fishbone diagram would be used to:
a. list potential causes of a problem Correct
b. plot the effects of causes over time
c. diagram the key steps, or "bones" in a process
d. diagram the skeleton of a fish
e. plot the key elements, or "bones" of a problem
A quality improvement technique that involves the sharing of thoughts and ideas in a way that encourages unrestrained collective thinking is:
a. brainstorming Correct
b. a control chart
c. benchmarking
d. a check sheet
e. Pareto analysis
A run chart would be used to:
a. collect and organize the data
b. identify a source of problem
c. track the values of a variable over time Correct
d. none of the choices
e. list potential causes of an effect
Groups of workers who meet informally to discuss ways to improve products or processes are called:
a. brainstorming teams
b. continuous improvement teams
c. benchmarking teams
d. quality teams
e. quality circles Correct
Quality planning and administration, quality training, and quality control procedures are examples of:
a. replacement costs
b. appraisal costs
c. internal failure costs
d. prevention costs Correct
e. external failure costs
Relative to traditional organizations, TQM involves;
I) greater orientation towards product rather than processes
II) more narrowly focused, specialized individual jobs
III) viewing suppliers as partners based on collaborative relations
a. III Correct
b. I, II, and III
c. II
d. I
e. I and II
The "5W2H approach" involves:
a. asking questions Correct
b. measuring width and height
c. teams of 5 keyworkers, and 2 helpers
d. a five step process
e. examining 5 "wants" and 2 "haves"
The process of identifying other organizations that are best at some facet of your operations, and then modeling your organization after them is known as:
a. benchmarking Correct
b. industrial espionage
c. employee empowerment
d. continuous improvement
e. copycatting
The quality control improvement tool which resembles a "fishbone" is:
a. Pareto analysis
b. check sheets
c. run charts
d. scatter diagrams
e. cause-and-effect diagrams Correct
The three primary determinants of quality are:
a. product design, product reliability, and service after sale
b. product design, product performance, and conformance to design after sale
c. product design, product reliability, and conformance to design during production
d. product design, process design, and conformance to design during production Correct
e. product design, product performance, and service after sale
Warranty service, processing of complaints, and costs of litigation are examples of:
a. external failure costs Correct
b. prevention costs
c. appraisal costs
d. replacement costs
e. internal failure costs
Which of the following are dimensions of product quality?
I) performance
II) price
III) perceived quality
IV) service after sale
a. I, III, IV Correct
b. I, II, III
c. I, II
d. II, III, IV
e. I, II, IV
Which of the following are key elements of Deming's beliefs?
I. Implementing mass inspection whereby all output is checked for quality problems.
II. The need to reduce variation in output.
III. Motivate workers using numerical quotas based on work standards
a. I only
b. II and III
c. II only Correct
d. I and II
e. I, II, and III
Which of the following does not match well between quality gurus and their contribution?
a. Feigenbaum - quality at the source
b. Juran - quality is fitness for use
c. Crosby - quality is free
d. All of the choices are correctly matched
e. Deming - quality is a ``total field`` Correct
Which of the following is not an element of the ISO 9001 quality system?
a. design and development
b. purchasing as one element of product realization
c. market research Correct
d. resource management
e. documentation of a quality manual and procedures manual
Which of the following is not a specific tool for solving quality problems?
a. Pareto analysis
b. Taguchi charts Correct
c. benchmarking
d. cause-and-effect diagrams
e. check sheets
Which of the following is not one of Deming's 14 points of quality?
a. create constancy of purpose toward improvement of product/service
b. cease dependence on mass inspection
c. institute work goals and standards Correct
d. adopt the new philosophy
e. break down barriers between departments
Which of the following is not true about Juran's views of quality?
a) The process of quality, not the cost of quality, must be measured. Correct
b) Quality planning is a key part of quality management.
c) All of the choices are true.
d) Management must be committed to continual improvement.
e) Roughly 80% of quality defects are controllable by management.
The purpose of control charts is to:
a. weed out defective items
b. determine if the output is within specifications
c. distinguish between random variation and assignable variation in the process Correct
d. all of these
e. estimate the proportion of output that is acceptable
A chart showing the number of occurrences by category would be used in:
a. interviewing
b. cause-and-effect diagrams
c. none of the choices
d. Pareto analysis Correct
e. Benchmarking
Costs of inspectors, testing, test equipment, and labs are examples of:
a. prevention costs
b. internal failure costs
c. replacement costs
d. external failure costs
e. appraisal costs Correct
The quality control improvement tool which distinguishes between the "important few" and the "trivial many" is:
a. cause-and-effect diagrams.
b. check sheets.
c. Pareto analysis. Correct
d. benchmarking.
e. Process flow diagram.
Defective material from suppliers and lost production time are examples of:
a. external failure costs
b. internal failure costs Correct
c. prevention costs
d. appraisal costs
e. replacement costs
Which of the following are dimensions of service quality?
I) convenience
II) reliability
III) time
IV) insurance
a. I, II, III, IV
b. I, II, III Correct
c. II, III, IV
d. I, II only
e. I, III only
The DMAIC methodology involves all but which of the following?
a. Control
b. Define
c. Improvise Correct
d. Measure
e. Analyze
The six sigma quality improvement methodology is called:
a. 5W2H
b. PDSA
c. Continuous improvement system
d. DMAIC Correct
e. None of the choices
Which of the following is not an example of an external failure cost?
a. scrap and rework Correct
b. handling complaints
c. loss of customer goodwill
d. price discounts to offset inferior quality
e. warranty claims
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A sample statistic that falls outside the upper and lower control limits of a control limit is an indication of what?
a. assignable variation Correct
b. random variation
c. type I error
d. type II error
As the amount of quality inspection increases beyond the optimal level, what is not expected to occur?
a. Cost of inspection increases
b. Cost of undetected defects decrease
c. Total cost of inspection and undetected defects increases
d. Cost of undetected defects increases Correct
One reason the amount of inspection required for a high-volume, low-cost item such as pencils is relatively low is;
a. The production processes are usually highly reliable Correct
b. Defects are hard to detect
c. Profit margins are too low
d. The level of automation makes inspection difficult
Process capability calculations account for the actual level of variability in the process and:
a. Upper and lower control limits.
b. The proportion defective in samples.
c. Average sample range. Correct
d. Design specifications.
The determination of whether the variability of a process output falls within the acceptable range allowed by the design specifications is called what?
a. statistical process control
b. capability analysis Correct
c. six sigma quality
d. p-charts
What action might a manager take if it was discovered process variability exceeded design specifications?
a. Redesign the process to reduce variability
b. Use an alternative process capable of meeting design specifications
c. Examine design specifications to see if they could be altered
d. All are possible actions Correct
What statement summarizes the focus of the six sigma methodology for managing quality?
a. Minimizing process variability Correct
b. Experimenting with factors that affect process variation
c. Developing products with narrow design specifications
d. Eliminating random variation from control charts
What type of control chart would be used to monitor the number of defects per unit of output for a process that manufacturers fibreglass hulls for boats?
a. x-bar chart.
b. p- chart.
c. c-chart. Correct
d. R chart.
Which of the following is not an accurate statement regarding different phases and approaches to statistical quality control / improvement?
a. Continuous improvement builds quality into the process
b. Acceptance sampling is used for inputs and outputs of processes
c. Acceptance sampling is a more progressive than six sigma Correct
d. Process control is used to take corrective action during production
Which statement concerning setting up control charts is not true?
a. Larger sample sizes n reduce the probability of Type II error
b. Sample statistics that fall inside control limits indicate random variation only
c. Sample statistics outside control limits indicate assignable causes of variation
d. Control limits are set based on design specifications Correct
A control chart used to monitor the process mean is the:
a. R-chart
b. x-bar chart Correct
c. Gantt chart
d. c-chart
e. p-chart
A design engineer wants to construct a sample mean chart for controlling the service life of one of the types of light bulbs his company produces. He knows from numerous previous samples that this service life is normally distributed with a mean of 500 hours and a standard deviation of 20 hours. On three recent production batches, he tested service life on random samples of four bulbs, with these results:
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What is the sample mean service life for sample 2?
a. 500 hours
b. 460 hours
c. 495 hours
d. 525 hours
e. 515 hours Correct
What is the mean of the sampling distribution of sample means for whenever service life is in control?
a. 495 hours
b. 500 hours Correct
c. 515 hours
d. 470 hours
e. 250 hours
What is the standard deviation of the sampling distribution of sample means for whenever service life is in control?
a. 20 hours
b. 10 hours Correct
c. 5 hours
d. 11.55 hours
e. 6.67 hours
If he uses upper and lower control limits of 520 and 480 hours, what is his risk (alpha) of concluding service life is out of control when it is actually under control (Type I error)?
a. 0.6826
b. 0.3174
c. 0.0026
d. 0.9544
e. 0.0456 Correct
If he uses upper and lower control limits of 520 and 480 hours, on what sample(s) (if any) does service life appear to be out of control?
a. both samples 2 and 3
b. sample 2
c. sample 3 Correct
d. sample 1
e. none
For which of the following would a p-chart be used?
a. monitor the number of defects per unit
b. monitor dispersion in sample data
c. monitor average shrinkage
d. monitor the fraction defectives in a sample Correct
e. monitor the range of values
A Quality Analyst wants to construct a control chart for determining whether four machines, all producing the same product, are under control with regard to a particular quality attribute. Accordingly, she inspected 1,000 units of output from each machine in random samples, with the following results:
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What is the sample proportion of defectives for machine #1?
a. .0058
b. .02
c. .023 Correct
d. .005
e. .0115
What is the estimate of the process proportion of defectives for whenever it is under control?
a. .06
b. .08
c. .02 Correct
d. .01
e. .04
What is the estimate of the standard deviation of the sampling distribution of sample proportion for whenever this process is under control?
a. .016
b. .0044 Correct
c. .00016
d. .00002
e. .04
What are the control chart upper and lower control limits for an alpha risk of .05?
a. .0303 and .0097
b. .029 and .013
c. .0332 and .0068
d. .0287 and .0113 Correct
e. .0272 and .0128
For upper and lower control limits of .026 and .014, which machine(s), if any, appear(s) to be out-of-control for process proportion of defectives?
a. machines #2 and #3
b. machines #3 and #4 Correct
c. none of the machines
d. machine #3 only
e. machine #4 only
A Quality Analyst wants to construct a sample mean chart for controlling a packaging process. He knows from past experience that whenever this process is under control, package weight is normally distributed with a mean of twenty ounces and a standard deviation of two ounces. Each day last week, he randomly selected four packages and weighed each with the following results:
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What is the sample mean package weight for Thursday?
a. 19 ounces Correct
b. 20 ounces
c. 23 ounces
d. 20.6 ounces
e. 21 ounces
What is the mean of the sampling distribution of sample means for whenever this process is under control?
a. 18 ounces
b. 22 ounces
c. 19 ounces
d. 20 ounces Correct
e. 21 ounces
What is the standard deviation of the sampling distribution of sample means for whenever this process is under control?
a. 0.5 ounces
b. 2 ounces
c. 0.1 ounces
d. 1 ounce Correct
e. 0.4 ounces
If he uses upper and lower control limits of 22 and 18 ounces, what is his risk (alpha) of concluding this process is out of control when it is actually in control (Type I error)?
a. 0.6826
b. 0.0026
c. 0.0456 Correct
d. 0.9544
e. 0.3174
If he uses upper and lower control limits of 22 and 18 ounces, on what day(s), if any, does this process appear to be out of control?
a. Monday and Tuesday
b. Monday, Tuesday, and Thursday
c. Monday Correct
d. none
e. Tuesday
The specifications for a product are 6 mm  +/- 0.1 mm. The process is known to operate at a mean of 6.05 mm with a standard deviation of 0.01 mm. What is the Cpk for this process?
a. 1.67 Correct
b. 2.50
c. 3.33
d. 5.00
e. none of the choices
The term "2 sigma limits" in the context of a control chart refers to the variability of the:
a. sample
b. none of the choices
c. sampling distribution Correct
d. population
e. process
Which of the following is not a step in the quality control planning process?
a. determine a quality control point in the process
b. all of the choices are steps.
c. eliminate all defects found Correct
d. define the quality characteristic to be controlled
e. plan how inspection is to be done
The probability of concluding that an assignable variation exists when only random variation is present is:
I. the probability of a Type I error
II. known as the alpha risk
III. highly unlikely
IV. the sum of probabilities in the two tails of the distribution
a. I and IV only
b. II and III only
c. I and II only
d. I, III, and IV
e. I, II, and IV Correct
The Chair of the Operations Management Department at Quality University wants to construct a p-chart for determining whether the four instructors teaching the basic P/OM course are under control with regard to the number of students who fail the course. Accordingly, he sampled 100 final grades from last year for each instructor, with the following results:
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Using .95 control limits, (5% alpha risk), which instructor(s), if any, should he conclude is (are) out of control?
a. all
b. Prof. D only
c. none
d. both Prof. B and Prof. D Correct
e. Prof. B only
What is the sample proportion of failures for Prof. D?
a. .04
b. .16 Correct
c. .11
d. .13
e. 0
What is the estimate of the mean proportion of failures, (p̅) for these instructors?
a. .11
b. .16
c. .10 Correct
d. .13
e. .40
What is the estimate of the standard deviation of the sampling distribution for an instructor's sample proportion of failures?
f. .0075
g. .3
h. .75
i. .03 Correct
j. .075
Which statement is an accurate description of a process that is "capable"?
a. no process variability is evident
b. assignable variation is greater than random variation
c. assignable variation is less than random variation
d. process variability is less than variation allowed by design specifications Correct
e. process variability is greater than variation allowed by design specifications
A company wants to develop a p-chart with 2σ limits to monitor the quality of one of its products. Historically, 2% of the units produced have been defective, and management does not want the upper control limit to exceed 3% defective. What sample size will be required to achieve this control chart? 
a. 727
b. 684
c. 652
d. 280
e. None of the given choices Correct
The purpose of control charts is to:
a. weed out defective items
b. determine if the output is within specifications
c. distinguish between random variation and assignable variation in the process Correct
d. all of these
e. estimate the proportion of output that is acceptable
Three sigma control limits (compared to two sigma limits) tend to have what impact on error probabilities?
a. decrease the Type I and Type II
b. increase the Type II and decrease the Type I Correct
c. decrease the Type II and increase the Type I
d. increase the Type I and Type II
e. have little or no impact
A shift in the process mean for a measured characteristic would most likely be detected by a ( n ):
a. p-chart
b. c-chart
c. s-chart
d. x-bar chart Correct
e. R-chart
Studies on a bottle-filling machine indicates it fill bottles to a mean of 16 ounces with a standard deviation of 0.10 ounces. What is/are the process specification(s), assuming the Cp index of 1?
a. 0.60 ounces
b. 16.0 ounces plus or minus 0.30 ounces Correct
c. none of the choices
d. 0.10 ounces
e. 16.0 ounces
Which of the following quality control sample statistics measures a quality characteristic which is an attribute?
a. standard deviation
b. range
c. mean
d. proportion Correct
e. variance
The specification limits for a product are 8 cm and 10 cm. A process that produces the product has a mean of 9.5 cm and a standard deviation of 0.2 cm. What is the process capability, Cpk?
a. 0.83 Correct
b. 2.50
c. 1.67
d. none of the choices
e. 3.33
A company wants to develop a p-chart in order to monitor the quality of one of its products. Historically, 2% of the units produced have been defective, and management does not want the upper control limit to exceed 3% defective. If the company decides to use a sample size of 1,764 units, then the control limits for the p-chart are approximately set at:
a. 3σ away from the center line Correct
b. None of the given choices
c. 2σ away from the center line
d. 2.5σ away from the center line
Studies on a machine that molds plastic water pipe indicate that when it is injecting 1-inch diameter pipe, the process standard deviation is 0.05 inches. The one-inch pipe has a specification of 1-inch plus or minus 0.10 inch. What is the process capability index (Cp)?
a. none of the choices
b. 1.00
c. 0.50
d. 2.00
e. 0.67 Correct
A Quality Analyst wants to construct a control chart for determining whether three machines, all producing the same product, are under control with regard to a particular quality variable. Accordingly, he sampled four units of output from each machine, with the following results:
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For upper and lower control limits of 23.29 and 16.71, which machine(s), if any, appear(s) to have an out-of-control process mean?
k. machine #2
l. all of the machines
m. machine #1 Correct
n. machine #3
o. none of the machines
What is the estimate of the process mean for whenever it is under control?
a. 21
b. 23
c. 20 Correct
d. 16
e. 19
What are the x-bar chart upper and lower control limits?
a. 23.29 and 16.71
b. 22 and 18
c. 24 and 16
d. 23.16 and 16.84 Correct
e. 23.5 and 16.5
What is the sample average range based upon this limited sample?
a. 4.33 Correct
b. 4.2
c. 13.0
d. 2.0
e. 5.4
A point which is outside of the lower control limit on an R-chart:
a. should be ignored unless another point is outside that limit
b. should be ignored because it signifies better average quality
c. should be investigated because it could indicate that an improved method has been used Correct
d. is an indication that no cause of variation is present
e. is impossible because the lower limit is always zero
Sample mean control charts can be created using:
I. the process standard deviation
II. the standard deviation of the sampling distribution
III. the sample range
IV. the average of sample ranges
a. I or II
b. II or IV
c. I or II or IV Correct
d. I or III
e. II or III
A control chart used to monitor the number of defects per unit is the:
a. x-bar chart
b. R-chart
c. Gantt chart
d. p-chart
e. c-chart Correct
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An example of a supplier certification program is:
a. Value analysis
b. CPFR
c. ISO 9001 Correct
d. Efficient consumer response (ECR)
Holding safety stock inventory in a distribution centre to serve several retail outlets rather than placing safety stock in each of the outlets is an example of:
a. Postponement
b. Risk pooling Correct
c. Vendor managed inventory
d. Outsourcing
Internally, purchasing is most likely to interface with product designers at which step in the purchase cycle?
a. Selecting a supplier Correct
b. Creating a requisition
c. Monitoring and expediting orders
d. Placing an order with a supplier
Relations or partnerships are least likely to involve:
a. Product design
b. Long-term contacts
c. Collaborative forecasting
d. Competitive bidding to price orders Correct
Snack food companies whose employees drive delivery vehicles, visiting stores to monitor and replenish stock of their product is an example of:
a. Distribution requirements planning (DRP)
b. Vendor-managed inventory Correct
c. Logistics
d. Traffic management
The bullwhip effect is most closely associated with:
a. Late deliveries from suppliers.
b. Demanding customers.
c. . Delayed differentiation
d. Inventory build-up. Correct
The effort to increase the effectiveness and efficiency of supply chains known as CPFR is an acronym for collaborative planning, forecasting, and _________.
a. Resources
b. Research
c. Reduction
d. Replenishment Correct
The two essential features of an e-commerce business are:
a. Databases and warehouse facilities
b. Web site and order fulfillment process Correct
c. Databases and order fulfillment process
d. Web site and warehouse facilities
Which is true of cross docking?
a. It offsets the effects of delayed differentiation.
b. It occurs when suppliers have their loading docks adjacent to their customer's docks.
c. It reduces storage costs. Correct
d. It refers to moving goods across a loading dock and into storage.
Which of the following is least likely to be a factor that influences the choice of supplier?
a. The mode of transportation used. Correct
b. Reputation and financial stability of supplier
c. Geographic location of supplier
d. Lead times the supplier can provide
Which of the following is not true about JIT deliveries?
a. Transportation cost per unit may be higher than non-JIT systems
b. Fewer suppliers and longer-term relationships
c. Smaller lot sizes
d. Fewer deliveries are required compared to non-JIT systems Correct
Which of the following is not typically a reason for outsourcing?
a. Less time needed to coordinate supply-related activities Correct
b. To focus on core activities and outsource others
c. Insufficient capacity to produce internally
d. Suppliers have more knowledge and expertise
Which of the following steps associated with the purchasing cycle is not the responsibility of the purchasing department?
a. Selecting a supplier
b. Creating a requisition Correct
c. Monitoring and expediting orders
d. Placing an order with a supplier
Which one of the following can have a negative impact on inventory turnover?
a. delayed differentiation
b. the bullwhip effect Correct
c. cross-docking
d. bar codes
Which one of these is not a reason for increased reliance on electronic data interchange (EDI) technology?
a. Reduction in paper based transactions
b. Less chance of clerical errors
c. Faster processing of transactions
d. Reduce need to use RFID tags Correct
Which statement is not consistent with conducting value analysis?
a. Is performed routinely for standard parts bought in high volume Correct
b. Is an effort with the objective of reducing costs.
c. Examines the function of parts / components within products
d. Considers options to combine parts / components
An item with a holding cost of $500 per year can be shipped by air in 1 day, costing $100, or by ground in 4 days, costing $25. Which is cheaper and by how much?
a. Ground and air have the same total cost
b. Ground is cheaper by $75.00
c. Ground is cheaper by $72.26
d. none of the choices
e. Ground is cheaper by $70.89 Correct
Logistics refers to:
I) the movement of materials within a production facility
II) incoming and outgoing deliveries
III) the movement of information within a facility
a. III only
b. I, II, and III Correct
c. I only
d. II only
e. I and II only
The ability for members to connect in real time to any part of the supply chain to access data such as forecasts, shipments, inventory levels, and shortages that could impact the timely flow of products is called:
a. supply chain visibility Correct
b. electronic data interchange (EDI)
c. quick response (QR)
d. event management
e. e-commerce
The benefits of establishing partnerships with suppliers include:
I higher quality.
II increased delivery speed.
III lower inventories.
a. I, II, and III Correct
b. II and III only
c. I and II only
d. I and III only
e. II only
The closer an organization is to the final customer, the __________ is the demand side of the supply chain and the __________ is the supply side.
a. longer; longer
b. There is no effect.
c. shorter; shorter
d. shorter; longer Correct
e. longer; shorter
The fill rate is categorized as which type of supply chain performance metric?
a. delivery
b. customer service Correct
c. variety
d. cost
e. quality
Which of the following is an advantage of e-commerce?
I. reduction of transaction costs
II, shortened supply chain response time
III, greater customer loyalty
a. I only
b. I and II only Correct
c. II and III only
d. I, II, and III
e. II only
Which of the following is not a benefit of centralized purchasing?
a. All are potential benefits of centralized purchasing.
b. better service from suppliers
c. quick response to local needs Correct
d. potential for quantity discounts
e. potential for use of purchasing specialists
Which of the following is not a benefit of "quick response" for retailers?
a. reduced inventory holding costs
b. reduced dependency on forecasts
c. reduced transportation costs Correct
d. all of the choices are benefits
e. better match between supply and demand
Which of the following is not a performance driver to measure of the goals of the supply chain?
a. Amplitude of variation Correct
b. Flexibility
c. Fill Rate
d. Velocity
e. Quality
Which of the following is not true about JIT deliveries?
a. decreased transportation cost per unit Correct
b. fewer suppliers and long-term relationship
c. frequent deliveries
d. small lot sizes
e. all of the choices are true
Which of the following would not be considered a requirement for creating an effective supply chain?
a. agreement among members on common goals
b. effective communications among members
c. electronic data interchange (EDI) adopted by all members Correct
d. supply chain visibility
e. close relationships among organizations involved
Which technology allows companies to automatically identify, track, monitor, or locate objects within the supply chain?
a. Electronic data interchange (EDI) systems
b. the internet
c. radio frequency identification (RFID) tags Correct
d. e-commerce websites
e. hand-held barcode readers
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All of the following are steps in the general procedure for aggregate planning except:
a. Determine demand forecasts for each period.
b. Convert the aggregate plan into a master production schedule Correct
c. Determine capacities and production rates.
d. Identify pertinent company policies regarding labour.
The application of a variable pricing strategy to allocate capacity based on capacity available is referred to as:
a. Yield management Correct
b. Aggregate planning
c. Master production scheduling
d. Trade-off analysis
The following input is provided for developing an aggregate production plan for April through December, 2011;
Inventory at the end of March 2011 = 0 units
Forecast demand for April, 2011 = 200 units
Production output expected during April, 2011 = 350 units.
Number of back orders at the end of March, 2011 = 50 units
What is the expected inventory at the end of April, 2011?
a. 0 units
b. 100 units Correct
c. 150 units
d. 200 units
Under a level output / workforce strategy, variations in demand are met by using:
a. inventories Correct
b. overtime
c. hiring and laying off workers
d. Increasing the reliance on part time workers
Which of the following is consistent with the concept of aggregation for aggregate operations planning?
a. Focusing on the `big picture`` rather than individual products
b. Grouping similar products or services together
c. Representing products as ``equivalent`` units
d. All choices are consistent Correct
Which of the following is not a technique used for aggregate planning?
a. Linear programming
b. Transportation model
c. Trial-and-error worksheets or graphs
d. Double smoothing Correct
Which one of the following is not a basic decision action for altering demand?
a. Pricing incentives during off-peak periods
b. Use slack time for training Correct
c. Promotion
d. Use backorders
Which statement concerning aggregate planning for services is accurate?
a. Number of FTEs (full time equivalents) is often used to plan labour intensive services
b. Services occur when they are rendered, so they can't be inventoried
c. Matching capacity and demand each period is more important than it is for manufactured products
d. All the statements are accurate Correct
Aggregate operations planners balance actions that influence:
a. capacity and demand Correct
b. demand and costs
c. demand and inventories
d. capacity and inventories
e. capacity and costs
Aggregate operations planners seek to match supply and demand:
I) at minimum overall cost
II) by staying within company policy
III) keeping inventories at a minimum
a. III only
b. I and II only Correct
c. II only
d. I only
e. I, II, and III
Aggregate operations planning is capacity planning for:
a. a long-term horizon of several years
b. day-to-day production for one or two weeks
c. an intermediate-term horizon, typically 12 months Correct
d. a short-term horizon of four to six weeks
e. machine loading in a plant on hour-by-hour basis
Aggregate operations planning requires which of the following information?
I) a forecast of expected demand
II) current levels of inventory
III) policies regarding employment levels
a. III only
b. I, II, and III Correct
c. II only
d. I and II only
e. I only
Essentially, the output of aggregate operations planning is:
a. the rough-cut capacity plan
b. the production plan Correct
c. the marketing plan
d. the material requirements plan
e. the master schedule
In doing "aggregate operations planning" for a firm producing paint, the aggregate operations planners would most likely base their planning on:
a. none of the choices
b. all the different sizes and all the different colours to be produced
c. gallons of paint, but be concerned with the different colours to be produced
d. gallons of paint, without concern for the different colours and sizes Correct
e. all the different sizes to be produced such as gallons, quarts, and pints
In practice, the more commonly used techniques for aggregate operations planning are:
a. marketing campaigns to influence demand
b. optimization techniques
c. trial-and-error techniques Correct
d. simulation models
e. some other technique not listed
Inventory information for firm ABC:
[image: C:\Users\serj\Desktop\ppg__13712228564957300__image002.png]
What is the expected inventory at the end of April, 2011?
a. none of the choices
b. 350
c. 150
d. 250 Correct
e. 50
One area that aggregate operations planning decisions relate to is:
a. location
b. inventory levels Correct
c. job sequencing
d. layout
e. order quantities
One option for altering the availability of capacity is:
a. backorders
b. use of overtime or slack time Correct
c. promotion
d. none of the choices
e. pricing
The main disadvantage(s) of trial-and-error techniques used for aggregate operations planning is (are):
a. they are expensive to do
b. they take a long time to do
c. they require use of a computer
d. all of the choices are disadvantages
e. they may not result in the best plan Correct
The two primary factors in choosing an aggregate operations planning strategy are:
a. company policy and the master schedule
b. company policy and overall costs Correct
c. company policy and the demand forecast
d. overall costs and the demand forecast
e. overall costs and the master schedule
Which of the following are examples of intermediate operations planning decisions?
I) deciding on the amount of inventory to hold
II) deciding on which production equipment to purchase
III) deciding on the location of a production facility
a. I Correct
b. II
c. III
d. I, II, and III
e. I and II
Which of the following best describes aggregate operations planning?
a. manpower planning
b. the link between intermediate term planning and short term operating decisions
c. make decisions
d. a grouping of planning techniques
e. an attempt to respond to predicted demand related to the general levels of employment, output, and inventories. Correct
Which of the following is not a basic option for altering the availability of capacity in service?
a. overtime
b. hiring/layoff
c. inventory Correct
d. part time
e. All of these are basic options.
Which of the following is not true about using overtime for changing capacity?
a. It maintains a steady base of employees.
b. It can be implemented quickly.
c. It increases payroll costs.
d. It typically results in higher productivity. Correct
e. All of the choices.
Which one of the following is not a basic option for altering demand?
a. backordering
b. subcontracting Correct
c. All are demand options.
d. pricing
e. promotion
Which one of the following would not be considered a decision option for purposes of aggregate operations planning?
a. manpower levels
b. production costs Correct
c. pricing
d. promotion
e. inventory levels
Chapter 18
A bank has four ATMs. During peak demand periods, customers arrive at a rate of 66 per hour (Poisson) and take 2 minutes on average to complete their transactions (exponential). During these periods, what is the probability of having no customers at the ATMs? (as % rounded to 1 decimal place)
a. 8.1%
b. 10.5% Correct
c. 11.1%
d. 13.0%
A bank has three ATMs. During peak demand periods, customers arrive at a rate of 66 per hour (Poisson) and take 2 minutes on average to complete their transactions (exponential). During these periods, on average how many customers are in line waiting for an ATM? (rounded to 2 decimal places)
a. 0.17
b. 0.28
c. 0.89
d. 1.49 Correct
An automated car wash has one service bay, and it takes exactly six minutes for a car to go through a bay. This is an example of:
a. Single server, exponential service time, infinite source system
b. Single server, exponential service time, finite source system
c. Single service, constant service time, infinite source system Correct
d. Single service, constant service time, finite source system
A system with an arrival rate of 12 customers per hour, an average service time of 4 minutes, and three servers, would have a server utilization of:
a. 8.3%
b. 20.8%
c. 40%
d. 50% Correct
Customers arrive at the checkout for a grocery store at a rate of 64 per hour (Poisson) and it takes 3 minutes on average to be served (exponential). What is the minimum number of checkout lines that need to be staffed to ensure the average wait time is less than 2 minutes?
a. 3
b. 4
c. 5 Correct
d. 6
First-come, first-served (FCFS) is an example of a:
a. Arrival pattern
b. Single server system
c. Queue discipline Correct
d. Finite number of customers
For an infinite-source, single server system with an arrival rate of 12 customers per hour (Poisson) and constant service duration of 3 minutes per customer (exponential), the average number of customers waiting in line is:
a. 0.25
b. 0.45 Correct
c. 0.90
d. 2.0
For an infinite-source, single server system with an arrival rate of 15 customers per hour (Poisson) and service time of 2 minutes per customer (exponential), the average number waiting in line to be served is:
a. 0.10
b. 0.133
c. 0.25 Correct
d. 0.50
For an infinite-source, single server system with an arrival rate of 15 customers per hour (Poisson) and service time of 2 minutes per customer (exponential), what is the probability there will be fewer than 2 customers in the system?
a. 0.50
b. 0.75 Correct
c. 0.875
d. 1.0
For a service system with random customer arrivals and variable processing times, which of the following actions would increase the average length of waiting lines?
a. Adding more service staff
b. Increased variability in the pattern of arrivals Correct
c. Have customers arrive for scheduled appointments
d. Reduce the average processing time
Psychologically, which of these factors is most likely to improve the perceptions of customers having to wait in line?
a. Have an open layout for the service facility so customers can see that workers that are not serving customers are busy.
b. Use priority sequencing for some customer groups rather than first come, first served
c. Ensure customers are not aware of the reasons for abnormal wait times.
d. Make provisions so customers can partially service themselves while waiting. Correct
The goal of queuing analysis is to minimize the total cost by establishing a capacity level that balances:
a. Cost of service capacity and the cost of customers waiting Correct
b. Cost of service capacity and the revenue generated from the service
c. Cost of hiring service staff and the holding costs associated with customers waiting.
d. Cost of service capacity and the cost of providing a comfortable waiting space for customers
The most commonly used mathematically model customer arrival rates (i.e. number of arrivals per unit of time) is:
a. Poisson distribution Correct
b. Normal distribution
c. Exponential distribution
d. Constant (fixed)
Which of the following is not one of the four measures typically used to evaluate the performance of a queue system?
a. Average number of customers waiting
b. Revenue per hour from the service Correct
c. Average percentage of time servers are busy serving customers
d. Probability that an arriving customer will have to wait for service
A bank is designing a new branch office and needs to determine how much driveway space to allow for cars waiting for drive up teller service. The drive up service will have three tellers and a single waiting line. At another branch of the bank in a similar setting, the average service time for drive up tellers is 4 minutes per customer and average arrival rate is 36 customers per hour. It is expected that the new bank will have similar characteristics.
What is the expected average number of cars in the system?
a. approx. 2.3
b. approx. 5.0 Correct
c. approx. 2.6
d. approx. 4.2
e. approx. 1.8
	How many spaces should be provided to have a 96% probability of accommodating all of the waiting cars?
a. 11 Correct
b. 14
c. 13
d. 10
e. 12
What is the average time that a customer would have to wait in line before being served?
a. 2.7
b. None, the customer would be served immediately.
c. 4.3 Correct
d. 8.3
e. 6.7
By how much would the average time in the system increase if only two tellers were on duty?
a. approx. 4 minutes
b. approx. 10 minutes
c. It is impossible to say without more information.
d. approx. 6 minutes
e. The lines would become infinitely long. Correct
For how many tellers should the system be designed if the managers want the average time a customer spends in the drive up system to be no more than 5 minutes?
a. at least 6
b. at least 3
c. It is impossible to say without more information.
d. at least 4 Correct
e. at least 5
A multiple server queuing system with a Poisson arrival rate and exponential service time has an average arrival rate of 4 customers per hour and an average service time of 18 minutes per customer. The minimum number of servers required to avoid an overloaded system is:
a. 2 Correct
b. 4
c. 3
d. 1
e. 5
A queuing system has four crews with three members each. The number of "servers" is:
a. 12
b. 1
c. 7
d. 3
e. 4 Correct
A single bay car wash with a Poisson arrival rate and an exponential service time has cars arriving an average of 10 minutes apart, and an average service time of four minutes. The server utilization is:
a. 2.50
b. .67
c. .40 Correct
d. none of these
e. .24
A single phase queuing system is one which has a single:
a. waiting line
b. customer being served
c. server
d. operation Correct
e. source
If a manager increases server utilization (assuming no change in the customer arrival rate) what happens to the customer waiting time?
a. no change
b. It increases proportionally.
c. It decreases exponentially.
d. It decreases proportionally.
e. It increases exponentially. Correct
The goal of queuing analysis is to minimize:
a. none of the choices
b. the sum of customer waiting time and service time
c. capacity costs
d. customer waiting time
e. the sum of customer waiting costs and capacity costs Correct
The term "queue discipline" refers to:
a. the reason waiting occurs in underloaded systems
b. the willingness of customers to wait in line for service
c. having multiple waiting lines without customers switching from line to line
d. none of these
e. the order in which customers are served Correct
Which one of the following measures of system performance is a key measure?
a. the average time customers are in the system
b. the average number of customers in the system
c. the probability that an arrival will have to wait for service
d. the average time customers wait in line
e. the average number of customers waiting in line Correct
Why is there waiting in an infinite source queuing system?
a. multiple phase processing
b. variability in arrival and service rates Correct
c. poor scheduling
d. slow service
e. low utilization
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. On average, the total number of patients in the system (i.e. waiting and being served) would be (approximately)
a. 0.50
b. 3.00 Correct
c. 0.30
d. 0.05
e. None of the choices are true
Customers arrive at a teller of a bank at the rate of 14 every half an hour according to a Poisson distribution. Service times are exponentially distributed with a service rate of 35 customers per hour. The probability that there are more than 2 customers in the system is
a. 0.512 Correct
b. 0.640
c. none of the given choices
d. 0.128
e. 0.488
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. The probability that an arriving patient must wait for service is (approximately)
a. 0.50
b. 1.00
c. None of the choices are correct
d. 0.31 Correct
e. 0.927
Which of the following is a consequence of increasing the number of servers in a waiting line system?
a. none of the given choices
b. both service cost and waiting cost decrease
c. service cost decreases, waiting cost increases, and waiting cost decreases
d. service cost increases, waiting time decreases, and waiting cost decreases. Correct
e. both service cost and waiting cost increase
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. The average amount of time, in minutes, spent by a patient waiting in line is approximately (two places of decimal)
a. None of the given choices are true
b. 0.03 minutes
c. 19 minutes
d. 3.00 minutes Correct
e. 0.05 minutes
Customers arrive at a teller of a bank at the rate of 14 every half an hour according to a Poisson distribution. Service times are exponentially distributed with a service rate of 35 customers per hour. If the arrival rate remains at 14 customers every half hour and the bank manager wants to have the average time a customer spends in the system to be a maximum of 6 minutes on average, then the service rate must
a. decrease by 10 to 25 customers per hour
b. none of the given choices
c. decrease by 7 to 28 customers per hour
d. increase by 3 to 38 customers per hour Correct
e. decrease by 8 to 27 customers per hour
Airplanes arrive at gate no. 12 of a busy airport. After being parked in the right position, the passengers’ baggage gets unloaded by a team of baggage handlers. There is space for one airplane at the gate, and an unlimited space on the runaway for planes to wait for unloading. The arrival of planes follows a Poisson process with rate of 1 every hour. The unloading time of a plane is exponentially distributed, with rate proportional to the number of baggage handlers in the unloading crew. Each baggage handler can unload half of the plane in an hour. The manager has currently assigned 3 baggage handlers for unloading a plane. The average time a plane spends in the system is (approximately)
a. 2 hrs Correct
b. 1.28 hrs
c. 0.66 hrs
d. 1.00 hr
e. None of the given choices
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. The average amount of time, in minutes, spent by a patient in the system would be (up to two places of decimal).
a. None of the given choices are correct
b. 0.03 minutes
c. 0.5 minutes
d. 18.00 minutes Correct
e. 3 minutes
Which of the following is not a disadvantage of a joint line?
a. It increases average wait time for homogeneous customers. Correct
b. It might appear too long for customers.
c. Servers may not work as fast.
d. It may take a large space.
e. Customers can't choose their favourite server.
A single server queuing system has an average service time of 8 minutes and an average time between arrivals of 7.5 minutes. The average arrival rate is:
a. 7.5 per hour
b. 12.5 per hour
c. 8 per hour Correct
d. 6 per hour
e. 10 per hour
A multiple server system has customers arriving at an average rate of five per hour and an average service time of forty minutes. The minimum number of servers for this system to be underloaded is:
a. 3
b. 5
c. 4 Correct
d. 2
e. none of these
Airplanes arrive at gate no. 12 of a busy airport. After being parked in the right position, the passengers’ baggage gets unloaded by a team of baggage handlers. There is space for one airplane at the gate, and an unlimited space on the runaway for planes to wait for unloading. The arrival of planes follows a Poisson process with rate of 1 every hour. The unloading time of a plane is exponentially distributed, with rate proportional to the number of baggage handlers in the unloading crew. Each baggage handler can unload half of the plane in an hour. The manager has currently assigned 3 baggage handlers for unloading a plane. The average time a plane must wait before being unloaded is (approximately)
a. 1.33 hrs Correct
b. 1.94 hrs
c. 1.00 hr
d. 0.66 hrs
e. None of the given choices
Which of the following is not generally considered as a measure of system performance in a queuing analysis?
a. the average number in the system
b. server utilization
c. the average number waiting in line
d. the average service time Correct
e. the probability that an arriving customer will have to wait for service
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. The average number of patients waiting to be served would be (approximately)
a. 0.30
b. 3.0
c. None of the choices are correct
d. 0.05
e. 0.53 Correct
As the ratio of arrival rate to service rate is increased, which of the following is likely?
a. Utilization is decreased because of the added strain on the system.
b. Customers move through the system more slowly because utilization is increased. Correct
c. Customers move through the system in less time because utilization is increased.
d. None of these will occur.
e. The average number in the system decreases.
A basic difference between infinite source and finite source queuing models is:
a. service rate
b. the number of servers
c. the average waiting time
d. size of potential calling population Correct
e. the average arrival rate
For infinite source models, which of the following will equal the average time a customer is in the system?
I. average number in the system divided by the arrival rate
II. average number in the system multiplied by the arrival rate
III. average time in line plus average service time
a. II only
b. I and III Correct
c. III only
d. I only
e. II and III
The number of parallel servers in waiting line analysis is referred to as the number of phases.
Vrai
Faux Correct
A company has hired you to analyze its waiting line system. They want to set up a new service desk and need to know on average how many customers will be in the system?
It is believed that customers will arrive at the rate of one every 15 minutes. A service rep can handle 7 customers per hour. Use the infinite queuing notations and assume Poisson arrival rate and Exponential service time.
a. 1.33 Correct
b. 1.00
c. .75
d. 1.25
e. 1.46
Airplanes arrive at gate no. 12 of a busy airport. After being parked in the right position, the passengers’ baggage gets unloaded by a team of baggage handlers. There is space for one airplane at the gate, and an unlimited space on the runaway for planes to wait for unloading. The arrival of planes follows a Poisson process with rate of 1 every hour. The unloading time of a plane is exponentially distributed, with rate proportional to the number of baggage handlers in the unloading crew. Each baggage handler can unload half of the plane in an hour. The manager has currently assigned 3 baggage handlers for unloading a plane. The average number of planes waiting to be unloaded is (approximately)
a. None of the given choices
b. 1.00
c. 0.66
d. 1.33 Correct
e. 1.94
Buying a ticket for a college football game, where there are multiple windows to buy the ticket and where customers form a single queue, features which type of line structure in a queuing system?
a. None of the above
b. Multichannel, single phase Correct
c. Single channel, single phase
d. Single channel, multiphase
e. Multichannel, multiphase
A walk-in medical clinic has four doctors that serve patients with health problems on a first-come, first-serve basis. On average a doctor requires 15 minutes to process a patient and service times follow an exponential distribution. Patients arrive at the clinic at the rate of 10 per hour according to a Poisson distribution. The probability that there is no patient in the medical clinic is 0.073. The probability that there are exactly three patients in the system is (approximately)
a. 0.927
b. 0.5
c. 0.19 Correct
d. None of the given choices are true
e. 0.073
A single server queuing system has an average service time of 16 minutes per customer, which is exponentially distributed. The manager is thinking of converting to a system with a constant service time of 16 minutes. The average arrival rate will remain the same. The effect will be to:
a. increase utilization
b. increase the average waiting time
c. decrease utilization
d. not have any effect since the service time is unchanged
e. decrease the average waiting time Correct
Airplanes arrive at gate no. 12 of a busy airport. After being parked in the right position, the passengers’ baggage gets unloaded by a team of baggage handlers. There is space for one airplane at the gate, and an unlimited space on the runaway for planes to wait for unloading. The arrival of planes follows a Poisson process with rate of 1 every hour. The unloading time of a plane is exponentially distributed, with rate proportional to the number of baggage handlers in the unloading crew. Each baggage handler can unload half of the plane in an hour. The manager has currently assigned 3 baggage handlers for unloading a plane. Which of the following is the effect of increasing the number of baggage handlers?
a. All the given choices are true
b. Average number of planes waiting to be unloaded will increase.
c. Average utilization will increase.
d. Probability that the server is idle will increase Correct
e. Average time a plane must wait in the system will increase
Airplanes arrive at gate no. 12 of a busy airport. After being parked in the right position, the passengers’ baggage gets unloaded by a team of baggage handlers. There is space for one airplane at the gate, and an unlimited space on the runaway for planes to wait for unloading. The arrival of planes follows a Poisson process with rate of 1 every hour. The unloading time of a plane is exponentially distributed, with rate proportional to the number of baggage handlers in the unloading crew. Each baggage handler can unload half of the plane in an hour. The manager has currently assigned 3 baggage handlers for unloading a plane. The probability that the gate is busy and the plane has to wait for unloading is (approximately)
[bookmark: _GoBack]a. None of the given choices
b. 1.00
c. 0.33
d. 0.50
e. 0.66 Correct
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Inventory at the end of March, 2011: 200 units
Forecasted demand during April, 2011: 50 units
Production expected during April, 2011: 100 units
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