Chapter 07 Design of Work Systems
	1.
	Working conditions, such as noise and safety, are important aspects of job design. 
 
True    False


 
	2.
	The name Frederick Winslow Taylor is associated with the efficiency approach to job design. 
 
True    False


 
	3.
	The ultimate goal of job design is efficiency. 
 
True    False


 
	4.
	Specialization is a source of disagreement between the efficiency and behavioural approaches to job design. 
 
True    False


 
	5.
	Job enlargement involves an increase in the level of responsibility for planning and coordinating tasks. 
 
True    False


 
	6.
	Job enlargement represents vertical loading of a job, increasing the level of skills and responsibilities associated with the original job. 
 
True    False


 
	7.
	Job enrichment involves giving a worker a greater share of the total task. 
 
True    False


 
	8.
	Job enrichment involves an increase in the level of responsibility for planning and coordinating tasks. 
 
True    False


 
	9.
	Behavioural approaches to job design seek to improve quality of work life. 
 
True    False


 
	10.
	"Self-directed teams" are allowed to make changes in the work processes under their control. 
 
True    False


 
	11.
	"Self-directed teams" are given broad authority to make decisions concerning all issues in the organization that have an impact on their work unit. 
 
True    False


 
	12.
	Potential benefits of "self-directed teams" include higher productivity and greater worker satisfaction. 
 
True    False


 
	13.
	One of the potential benefits of "self-directed teams" is higher quality. 
 
True    False


 
	14.
	Methods analysis focuses on how a job can be made more efficient. 
 
True    False


 
	15.
	Methods analysis cannot be done for jobs that do not yet exist. 
 
True    False


 
	16.
	A process chart can be useful for analyzing and improving methods. 
 
True    False


 
	17.
	A worker-machine chart is helpful to determine portions of a work cycle during which an operator and equipment are busy or idle. 
 
True    False


 
	18.
	Methods analysis and motion study techniques do not directly consider behavioural aspects of jobs. 
 
True    False


 
	19.
	A worker-machine chart can be used to determine how many machines an operator can manage. 
 
True    False


 
	20.
	Frank and Lillian Gilbreth's primary contribution to the design of work systems involved the development of motion study techniques. 
 
True    False


 
	21.
	Task specialization is one of three categories of motion economy principles. 
 
True    False


 
	22.
	Micromotion studies are useful for training workers as well as athletes. 
 
True    False


 
	23.
	The establishment of a Workplace Hazardous Materials Information System (WHMIS) gives workers the right to refuse dangerous work. 
 
True    False


 
	24.
	More strenuous work leads to a higher comfort band for temperature. 
 
True    False


 
	25.
	Efficiency generally declines after a work break. 
 
True    False


 
	26.
	The Canadian Labour Code focuses on laws concerning wages and the right to form unions, not the safety and welfare of workers. 
 
True    False


 
	27.
	Ergonomics is important for preventing common workplace injuries such as back injuries and repetitive-motion injuries. 
 
True    False


 
	28.
	Work measurement concentrates on how long it takes to complete job tasks. 
 
True    False


 
	29.
	The most widely used method of work measurement is work sampling. 
 
True    False


 
	30.
	For purposes of obtaining good time standards using a stopwatch time study, the analyst should try to avoid having the worker discover he or she is being observed. 
 
True    False


 
	31.
	One factor in determining how many cycles to time in a time study is the variability of observed times. 
 
True    False


 
	32.
	The normal time in time study is obtained by multiplying the observed time by the performance rating. 
 
True    False


 
	33.
	A performance rating of less than 1.0 means that the observed worker was judged to be working at a faster than the normal rate. 
 
True    False


 
	34.
	A performance rating of greater than 1.0 means that the observed worker was judged to be working at a faster than normal rate. 
 
True    False


 
	35.
	The normal time for a job is multiplied by the performance rating to obtain the standard time for the job. 
 
True    False


 
	36.
	The standard time for a job is the product of the observed time, the performance rating, and an allowance factor. 
 
True    False


 
	37.
	The standard time for a job can be obtained by multiplying the normal time by an appropriate allowance factor. 
 
True    False


 
	38.
	Predetermined time standards use historical data from a company's own files. 
 
True    False


 
	39.
	Predetermined time standards involve the use of published data. 
 
True    False


 
	40.
	Tables of predetermined elemental times make work measurement studies straightforward, therefore stopwatch studies and professional work system analysts are not required in most cases. 
 
True    False


 
	41.
	Methods-time measurement (MTM) requires analysts to collect multiple observations of the times to complete every elementary motion in a job task. 
 
True    False


 
	42.
	Work sampling can be used to estimate the proportion of time a machine is idle. 
 
True    False


 
	43.
	Work sampling involves the use of some method of randomizing the observations. 
 
True    False


 
	44.
	An advantage of work sampling, compared to a stopwatch time study, is that observations are spread out over a period of time in work sampling. 
 
True    False


 
	45.
	A work sampling study does not involve measuring the amount of time to complete different categories of work activity. 
 
True    False


 
	46.
	Work sampling provides a detailed elemental breakdown of a task for purposes of establishing reliable time standards. 
 
True    False


 
	47.
	"Time-based systems" compensate employees according to the combination of the time the employee has worked and the amount of output they produce. 
 
True    False


 
	48.
	"Output-based systems" compensate employees according to the amount of output they produce during a pay period, thereby tying pay directly to performance. 
 
True    False


 
	49.
	Output-based compensation systems are more widely used by factories than are time-based systems. 
 
True    False


 
	50.
	Piece rate systems are a common type of time-based compensation systems. 
 
True    False


 
	51.
	Although quality may be considered in compensation, quantity is always more important. 
 
True    False


 
	52.
	A pay system that rewards workers who undergo training that increases their skills is called a "skill/knowledge bonus plan." 
 
True    False


 
	53.
	``Gain sharing`` and ``profit sharing`` are equivalent types of incentive plans that focuses exclusively on individual output. 
 
True    False


 
	54.
	Minimum wage legislation makes piece-rate compensation plans more challenging to implement. 
 
True    False


 
	55.
	Which of the following is not an objective of job design? 
 

	A. 
	productivity



	B. 
	safety



	C. 
	quality of work life



	D. 
	line balancing



	E. 
	all of the choices are objectives





 
	56.
	Which of the following are objectives of job design? 
 

	A. 
	productivity



	B. 
	safety



	C. 
	quality of work life



	D. 
	all of the choices are objectives





 
	57.
	The design of work systems involves all but which of the following? 
 

	A. 
	work measurement



	B. 
	job design



	C. 
	compensation



	D. 
	process analysis



	E. 
	all of the choices are involved





 
	58.
	Which of the following is a major advantage of job specialization in business? 
 

	A. 
	increased motivation



	B. 
	increased opportunity for advancement



	C. 
	increased opportunity for self-fulfillment



	D. 
	increased proficiency



	E. 
	increased job enrichment





 
	59.
	Which of the following is not generally considered an advantage of specialization? 
 

	A. 
	high productivity



	B. 
	low wage costs



	C. 
	ease of training employees



	D. 
	low equipment costs



	E. 
	all of the choices are advantages





 
	60.
	The behavioural approach to job design which involves giving the worker a larger portion of the total task is: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job involvement



	E. 
	job enhancement





 
	61.
	Which of the following most closely describes job enlargement? 
 

	A. 
	horizontal loading



	B. 
	increasing the level of responsibility associated with a job



	C. 
	transferring workers through a series of jobs to increase their scope of experience



	D. 
	increasing the amount of workspace assigned to a worker



	E. 
	assigning two jobs to the same worker





 
	62.
	In order to make jobs more interesting, job designers use all of the following EXCEPT: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job specialization



	E. 
	all of these





 
	63.
	The behavioural approach to job design which involves an increase in responsibility for planning and coordinating tasks is: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job involvement



	E. 
	job enhancement





 
	64.
	Which of the following is not a potential benefit of the use of self-directed teams? 
 

	A. 
	Improved responsiveness to problems



	B. 
	higher productivity



	C. 
	greater worker satisfaction



	D. 
	expanded responsibilities for middle managers





 
	65.
	Focusing on how a job is done and attempting to make it more efficient describes: 
 

	A. 
	work measurement



	B. 
	Gantt charts



	C. 
	methods analysis



	D. 
	job evaluation



	E. 
	job enlargement





 
	66.
	The chart used to review the overall sequence of an operation by focusing on either the movements of the operator or materials is called a(n): 
 

	A. 
	Simo-chart



	B. 
	worker-machine chart



	C. 
	worker-materials chart



	D. 
	process chart



	E. 
	multi-activity chart





 
	67.
	The methods analysis chart which describes the overall sequence of operations, including storage, delays, and inspection is a(n): 
 

	A. 
	process chart



	B. 
	worker-machine chart



	C. 
	MTM table



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart





 
	68.
	Experienced methods analysts generate improvement ideas by asking all of the following questions EXCEPT: 
 

	A. 
	Can travel distances be shortened?



	B. 
	Can an operation be added?



	C. 
	Can similar activities be grouped?



	D. 
	Can additional equipment be helpful?



	E. 
	Can the sequence of operations be changed?





 
	69.
	Methods analysis focuses on which aspect of job design? 
 

	A. 
	behavioural aspects



	B. 
	efficiency aspects



	C. 
	pay levels



	D. 
	all of the choices



	E. 
	none of the choices





 
	70.
	The chart used to focus on busy and idle portions of a work cycle is a(n): 
 

	A. 
	worker-machine chart



	B. 
	Gantt chart



	C. 
	Simo-chart



	D. 
	idle chart



	E. 
	process chart





 
	71.
	The methods analysis chart which describes the portions of a work cycle during which an operator and equipment are busy or idle is a(n): 
 

	A. 
	Process chart



	B. 
	worker-machine chart



	C. 
	gang process chart



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart





 
	72.
	Which of the following is not one of the techniques used in motion study analysis? 
 

	A. 
	motion economy principles



	B. 
	job enrichment technique



	C. 
	micromotion (slow-motion video) study



	D. 
	analysis of elementary motions





 
	73.
	The methods analysis chart which describes the movements of both hands at the same time is a(n): 
 

	A. 
	process chart



	B. 
	worker-machine chart



	C. 
	gang process chart



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart





 
	74.
	Which of the following is not a working condition considered in job design? 
 

	A. 
	ventilation



	B. 
	seniority and experience levels



	C. 
	noise and vibrations



	D. 
	illumination



	E. 
	all of the conditions are considered





 
	75.
	Which of the following is not true about illumination? 
 

	A. 
	The more detailed the work, the higher the level required.



	B. 
	Amount of glare and contrast are important considerations.



	C. 
	High levels are generally preferred in all areas.



	D. 
	High levels in stairways are important for safety.



	E. 
	all of the choices are true





 
	76.
	The efficiency of work breaks is affected by all of the following EXCEPT: 
 

	A. 
	the physical and/or mental requirements of the job



	B. 
	frequency of work break



	C. 
	length of work break



	D. 
	timing of work break



	E. 
	all the choices have an affect.





 
	77.
	Which of the following is not true about safety? 
 

	A. 
	Workers cannot be effectively motivated if they are in physical danger.



	B. 
	Accidents are expensive.



	C. 
	A basic cause of accidents is worker carelessness.



	D. 
	Safety conditions are regulated by the government.



	E. 
	all of the choices are true





 
	78.
	Ergonomics tries to remove all of the following EXCEPT: 
 

	A. 
	awkward reaching and bending.



	B. 
	forceful gripping of tools.



	C. 
	traveling long distances.



	D. 
	endless repetition of motions.



	E. 
	all of the choices are correct





 
	79.
	Which of the following is not a type of work measurement? 
 

	A. 
	stopwatch time study



	B. 
	work sampling



	C. 
	simultaneous motion study



	D. 
	predetermined elemental (published) time standards





 
	80.
	An increase in the desired confidence level has what effect on the number of observations necessary in a time study? 
 

	A. 
	increases



	B. 
	decreases



	C. 
	unaffected



	D. 
	may increase or decrease, depending on the sample standard deviation



	E. 
	impossible to say without additional information





 
	81.
	In a stopwatch time study, the number of cycles that must be timed is a function of: 
 

	A. 
	the variability of observed times



	B. 
	the desired accuracy for the estimated job time



	C. 
	the desired confidence for the estimated job time



	D. 
	all of the choices



	E. 
	none of the choices





 
	82.
	In a stopwatch time study, the average time it takes a given worker to perform a task a certain number of times is the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time





 
	83.
	In a stopwatch time study, adjusting the observed time by the performance rating of the observed worker results in the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time.





 
	84.
	A job had an observed time of four minutes, a performance rating of 80 percent, and an allowance factor that was 20 percent of job time. Normal time for the job in minutes is: 
 

	A. 
	3.20



	B. 
	3.84



	C. 
	4.00



	D. 
	4.80



	E. 
	5.00





 
	85.
	When performing a time study, ``normal time`` is calculated by converting the observed time into the time an "average" worker would require working at an acceptable pace by using which of the following? 
 

	A. 
	allowance factors



	B. 
	methods-time measurements (MTM)



	C. 
	methods analysis



	D. 
	performance ratings



	E. 
	summing basic elementary motions





 
	86.
	In a stopwatch time study, adjusting the normal time by an allowance factor for normal delays and interruptions results in the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time





 
	87.
	A job had an observed time of 10 minutes, a performance rating of .90, and an allowance proportion of 20 percent of job time. Twenty-five cycles were timed. Standard time for the job in minutes is: 
 

	A. 
	10.0



	B. 
	10.8



	C. 
	12.5



	D. 
	15.0



	E. 
	none of these





 
	88.
	A job has a normal time of 12 minutes, a performance rating of .80, and an allowance proportion of 20 percent of the work day. The standard time for this job in minutes is: 
 

	A. 
	11.52



	B. 
	12



	C. 
	14.4



	D. 
	15



	E. 
	none of these





 
	89.
	Which of the following is not an accurate statement concerning the use of predetermined element times for work measurement? 
 

	A. 
	Analysts need to break jobs down into their basic elements.



	B. 
	They provide better accuracy than stopwatch time studies.



	C. 
	They rely on published data of elemental times based on extensive research.



	D. 
	All of the choices are accurate.





 
	90.
	Predetermined element times are derived from: 
 

	A. 
	judgmental methods



	B. 
	research of basic elemental motions



	C. 
	allowance factors multiplied by standard times



	D. 
	standard allowance proportions



	E. 
	recalibration of standard times





 
	91.
	A technique for estimating the proportion of time a worker spends on various activities is: 
 

	A. 
	stopwatch time study



	B. 
	standard elemental (historical) times



	C. 
	simultaneous motion study



	D. 
	predetermined (published) time standards



	E. 
	work sampling





 
	92.
	The technique which can be used to estimate the percentage of time a worker or piece of equipment is idle is known as: 
 

	A. 
	MTM



	B. 
	work sampling



	C. 
	methods analysis



	D. 
	micromotion study



	E. 
	none of these





 
	93.
	In work sampling, observations should be taken: 
 

	A. 
	at the same time each day



	B. 
	within a short period of time



	C. 
	at randomly determined times



	D. 
	once every hour



	E. 
	once every day





 
	94.
	Which of the following is not an advantage of work sampling compared to stopwatch time study? 
 

	A. 
	There is little or no disruption of work.



	B. 
	It is less susceptible to short-term fluctuations.



	C. 
	Workers are less resentful.



	D. 
	It is less costly and less time-consuming.



	E. 
	It is better suited for short, repetitive tasks.





 
	95.
	Which sample proportion will require the largest number of work sampling observations? 
 

	A. 
	.05



	B. 
	.25



	C. 
	.50



	D. 
	.75



	E. 
	.95





 
	96.
	What will be the effect on sample size in work sampling of increasing the permissible maximum error? 
 

	A. 
	increase the number of observations needed



	B. 
	decrease the number of observations needed



	C. 
	no effect on sample size



	D. 
	sometimes increase and sometimes decrease the sample size, depending on the analyst



	E. 
	impossible to say without additional information





 
	97.
	Which of the following is not characteristic of time-based compensation systems? 
 

	A. 
	relatively stable labour costs



	B. 
	easier to administer than output-based systems



	C. 
	stable pay for employees



	D. 
	simpler wage computations than output-based plans



	E. 
	more computations and paperwork than output-based plans





 
	
	A Methods and Measurements Analyst needs to develop a time standard for a certain task. In a preliminary study, he observed one of his workers perform this task five times, with the following results:

 [image: ] 


 
	98.
	What is the observed time (OT) for this task? 
 

	A. 
	80 seconds



	B. 
	84 seconds



	C. 
	160 seconds



	D. 
	240 seconds



	E. 
	400 seconds





 
	99.
	What is the normal time (NT) for this task if the employee worked at a twenty-five percent faster pace than average? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds





 
	100.
	What is the standard time (ST) for this task if the employee worked at a twenty-five percent faster pace than is average and an allowance of twenty percent of the workday is used? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds





 
	101.
	What is the standard time (ST) for this task if the employee worked at a twenty-five percent faster pace than is average and an allowance of twenty percent of job time is used? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds





 
	102.
	How many observations should be made if the analyst wants to be 99.74 percent confident that the maximum error in the observed time is two seconds? Assume that the standard deviation of each task time is 4 seconds. 
 

	A. 
	5



	B. 
	6



	C. 
	25



	D. 
	36



	E. 
	49





 
	
	The owner of Kat Motel wants to develop a time standard for the task of cleaning a cat cage. In a preliminary study, she observed one of her workers perform this task six times, with the following results:
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	103.
	What is the observed time (OT) for this task? 
 

	A. 
	81 seconds



	B. 
	90 seconds



	C. 
	99 seconds



	D. 
	108 seconds



	E. 
	540 seconds





 
	104.
	What is the normal time (NT) for this task if the employee worked at a fifty-percent faster pace than is average? 
 

	A. 
	45 seconds



	B. 
	60 seconds



	C. 
	90 seconds



	D. 
	135 seconds



	E. 
	180 seconds





 
	105.
	What is the standard time (ST) for this task if the employee worked at a fifty-percent faster pace than is average, and an allowance of twenty percent of job time is used? 
 

	A. 
	90 seconds



	B. 
	99 seconds



	C. 
	100 seconds



	D. 
	162 seconds



	E. 
	150 seconds





 
	106.
	What is the standard time (ST) for this task if the employee worked at a fifty-percent faster pace than is average, and an allowance of ten percent of the workday is used? 
 

	A. 
	90 seconds



	B. 
	99 seconds



	C. 
	100 seconds



	D. 
	168.8 seconds



	E. 
	150 seconds





 
	107.
	How many observations should be made if she wants to be 95.44 percent confident that the maximum error in the observed time is two seconds? Assume that the standard deviation of the task time is 6 seconds. 
 

	A. 
	5



	B. 
	6



	C. 
	30



	D. 
	36



	E. 
	49





 
	
	A Methods and Measurements Analyst for Timepiece, Inc. needs to develop a time standard for the task of attaching a watch to a wristband. In a preliminary study, he observed one of his workers perform this task five times, with the following results:
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	108.
	What is the observed time (OT) for this task? 
 

	A. 
	20 seconds



	B. 
	27 seconds



	C. 
	46 seconds



	D. 
	66 seconds



	E. 
	100 seconds





 
	109.
	What is the normal time (NT) for this task if the employee worked at a twenty- percent faster pace than is average? 
 

	A. 
	16.7 seconds



	B. 
	20 seconds



	C. 
	24 seconds



	D. 
	25 seconds



	E. 
	100 seconds





 
	110.
	What is the standard time (ST) for this task if the employee worked at a twenty- percent faster pace than is average, and an allowance of twenty percent of the workday is used? 
 

	A. 
	20 seconds



	B. 
	24 seconds



	C. 
	25 seconds



	D. 
	28.8 seconds



	E. 
	30 seconds





 
	111.
	What is the standard time (ST) for this task if the employee worked at a twenty-percent faster pace than is average, and an allowance of twenty percent of job time is used? 
 

	A. 
	4.5 seconds



	B. 
	5 seconds



	C. 
	20 seconds



	D. 
	25 seconds



	E. 
	100 seconds





 
	112.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? Assume that the standard deviation of the task time is 5 seconds. 
 

	A. 
	5



	B. 
	10



	C. 
	25



	D. 
	100



	E. 
	121





 
	
	A Methods and Measurement Analyst wants to develop a time standard for a certain task. In a preliminary study, he observed one worker perform the task six times with an average observed time of 20 seconds and a standard deviation of 2 seconds.


 
	113.
	What is the normal time (NT) for this task if the employee worked at a twenty percent faster pace than is average? 
 

	A. 
	4 seconds



	B. 
	16.7 seconds



	C. 
	20 seconds



	D. 
	24 seconds



	E. 
	100 seconds





 
	114.
	What is the standard time (ST) for this task if the employee worked at a twenty percent faster pace than is average, and an allowance of twenty-five percent of the workday is used? 
 

	A. 
	20 seconds



	B. 
	25 seconds



	C. 
	26.7 seconds



	D. 
	30 seconds



	E. 
	32 seconds





 
	115.
	What is the standard time (ST) for this task if the employee worked at a twenty percent faster pace than is average, and an allowance of twenty-five percent of job time is used? 
 

	A. 
	20 seconds



	B. 
	25 seconds



	C. 
	26.7 seconds



	D. 
	30 seconds



	E. 
	32 seconds





 
	116.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? 
 

	A. 
	3



	B. 
	4



	C. 
	13.3



	D. 
	16



	E. 
	25





 
	
	The owner of Touchdown Sports Bar wants to develop a time standard for the task of mixing a specialty cocktail. In a preliminary study, he observed one of his bartenders perform this task seven times with an average of 90 seconds and a standard deviation of 5 seconds.


 
	117.
	What is the normal time (NT) for this task if the bartender worked at a twenty percent faster pace than is average? 
 

	A. 
	75 seconds



	B. 
	90 seconds



	C. 
	108 seconds



	D. 
	110 seconds



	E. 
	112.5 seconds





 
	118.
	What is the standard time (ST) for this task if the bartender worked at a twenty percent faster pace than is average, and an allowance of twenty percent of the workday is used? 
 

	A. 
	112.5 seconds



	B. 
	120 seconds



	C. 
	135 seconds



	D. 
	144 seconds



	E. 
	150 seconds





 
	119.
	What is the standard time (ST) for this task if the bartender worked at a twenty percent faster pace than is average, and an allowance of ten percent of job time is used? 
 

	A. 
	135 seconds



	B. 
	123.8 seconds



	C. 
	118.8 seconds



	D. 
	120 seconds



	E. 
	112.5 seconds





 
	120.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? 
 

	A. 
	64



	B. 
	86



	C. 
	100



	D. 
	144



	E. 
	169





 
	
	A Methods and Measurements Analyst for Digital Devices needs to develop a time standard for the task of assembling a computer mouse. In a preliminary study, she observed one of her workers perform this task six times with the following results:
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	121.
	What is the observed time (OT) for this task? 
 

	A. 
	34 seconds



	B. 
	40 seconds



	C. 
	46 seconds



	D. 
	48 seconds



	E. 
	240 seconds





 
	122.
	What is the normal time (NT) for this task if the employee worked at a 20% faster pace than is average? 
 

	A. 
	8 seconds



	B. 
	32 seconds



	C. 
	40 seconds



	D. 
	48 seconds



	E. 
	200 seconds





 
	123.
	What is the standard time (ST) for this task if the employee worked at a 20% faster pace than is average and an allowance of 25% of the workday is used? 
 

	A. 
	40 seconds



	B. 
	50 seconds



	C. 
	53.3 seconds



	D. 
	60 seconds



	E. 
	64 seconds





 
	124.
	What is the standard time (ST) for this task if the employee worked at a 20% faster pace than is average and an allowance of 25% of job time is used? 
 

	A. 
	40 seconds



	B. 
	50 seconds



	C. 
	53.3 seconds



	D. 
	60 seconds



	E. 
	64 seconds





 
	125.
	How many observations should be made if she wants to be 0.8664 confident that the maximum error in the observed time is 0.5 second? Assume that the standard deviation of the task time is 4 seconds. 
 

	A. 
	10



	B. 
	12



	C. 
	120



	D. 
	144



	E. 
	169





 
	
	The manager of Lawn and Garden Services would like to estimate the proportion of her employees' time spent performing various gardening or lawn care activities. She has made 400 random observations of a typical worker, with the following results:
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	126.
	What is the most likely true proportion of time spent mowing? 
 

	A. 
	0



	B. 
	.1



	C. 
	.2



	D. 
	.5



	E. 
	1





 
	127.
	What is the probability that the true proportion of time spent mowing is exactly equal to the sample proportion? 
 

	A. 
	0



	B. 
	.1



	C. 
	.2



	D. 
	.5



	E. 
	1





 
	128.
	How confident can the manager be that the true proportion of time spent mowing is between .45 and .55? 
 

	A. 
	90 percent



	B. 
	95 percent



	C. 
	95.5 percent



	D. 
	99 percent



	E. 
	99.7 percent





 
	129.
	Between what limits can the manager be 68.26 percent confident the true proportion of time spent mowing is? 
 

	A. 
	0 and .683



	B. 
	.475 and .525



	C. 
	.45 and .55



	D. 
	.425 and .575



	E. 
	.4 and .6





 
	130.
	If the manager wants to be 95.44 percent confident that the true proportion of time spent mowing is within .02 (plus or minus) of the sample proportion, what should be her sample size? 
 

	A. 
	400



	B. 
	1,000



	C. 
	1,600



	D. 
	2,000



	E. 
	2,500





 
	131.
	An analyst has observed 28 work cycles, for which the average cycle time was five minutes and the performance rating was 1.05. Allowances for the department are 25 percent of job time. What standard time is appropriate for this job? 
 


 

 

 


 
	132.
	A time study of a job produced the following: average cycle time = 1.5 minutes, performance rating = 1.15. Allowances are 18 percent of the work day (480 minutes). Determine the standard time for this job. 
 


 

 

 


 
	133.
	What number of observations would be required in a time study in order to obtain a 95 percent confidence that the average time observed was no more than 0.6 minutes from the true mean, assuming a standard deviation of cycle time of 1.8 minutes? 
 


 

 

 


 
	134.
	An initial time study resulted in an average observed time of 2.2 minutes per cycle, and a standard deviation of 0.3 minutes per cycle. The performance rating was 1.20. What sample size, including the 20 observations in the initial study, would be necessary to have a confidence of 95.44 percent that the observed time was within 4 percent of the true value? 
 


 

 

 


 
	135.
	A work sampling study is needed that will estimate the percentage of time a postal clerk spends selling stamps as opposed to other duties. Determine the necessary sample size to estimate that proportion with a confidence of 99.74 percent to within 3 percent, for these cases:
 
(i) No information is currently available concerning that proportion.
(ii) The proportion is probably no more than 15 percent. 
 


 

 

 


 
	136.
	A work sampling study of kitchen help is to be designed. The study will be conducted over a nine-day period. The kitchen help works a seven-hour shift. Determine the day, hour, and minute of five observations using the random digits listed below.
  [image: ] 
Arrange observations chronologically. 
 


 

 

 


 
	137.
	A work sampling study of dockworkers must be set up. There will be a large number of random observations. However, for this exercise, determine an observation schedule (arranged chronologically) for six observations. Assume workers are on the docks for eight hours a day, and that the study will be done over a 60-day period. Use the random digits listed below.
  [image: ]  
 


 

 

 


 
	
	 [image: ] 


 
	138.
	What is the observed time for this task? 
 


 

 

 


 
	139.
	If the person observed worked at a pace that is 80 percent of normal, what should be the normal time for this task? 
 


 

 

 


 
	140.
	If the person observed worked at a pace that is 80 percent of normal, and if the appropriate allowance for this task is 25 percent of job time, what should be the standard time? 
 


 

 

 


 
	141.
	If the person observed worked at a pace that is 20 percent faster than average, what should be the normal time for this task? 
 


 

 

 


 
	142.
	If the person observed worked at a pace that is 20 percent faster than average, and if the appropriate allowance for this task is 25 percent of the workday, what should be the standard time? 
 


 

 

 


 
	143.
	How many observations would be needed to be 95.44% confident that the maximum error in the observed time is 1 second? Assume that the standard deviation of the task time is 2 seconds. 
 


 

 

 


 
	144.
	How many observations would be needed to be 99.74% confident that the maximum error is 5% of the observed time? Assume that the standard deviation of the task time is 2 seconds. 
 


 

 

 


 
	
	Given the following work sampling data, based upon 100 random observations of a particular worker:

 [image: ] 


 
	145.
	What is the estimated proportion of time this worker spends performing activity A? B? C? 
 


 

 

 


 
	146.
	For a confidence level of 86.64%, what is the maximum error of the estimate for activity A? B? C? 
 


 

 

 


 
	147.
	For a confidence level of 95.44% and a maximum error of .04, what should be the sample size for estimating the proportion of time spent performing activity A? B? C? 
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	A performance rating of less than 1.0 means that the observed worker was judged to be working at a faster than the normal rate. 
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	Tables of predetermined elemental times make work measurement studies straightforward, therefore stopwatch studies and professional work system analysts are not required in most cases. 
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	Methods-time measurement (MTM) requires analysts to collect multiple observations of the times to complete every elementary motion in a job task. 
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	Work sampling can be used to estimate the proportion of time a machine is idle. 
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	Work sampling involves the use of some method of randomizing the observations. 
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	An advantage of work sampling, compared to a stopwatch time study, is that observations are spread out over a period of time in work sampling. 
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	A work sampling study does not involve measuring the amount of time to complete different categories of work activity. 
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	Work sampling provides a detailed elemental breakdown of a task for purposes of establishing reliable time standards. 
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	"Time-based systems" compensate employees according to the combination of the time the employee has worked and the amount of output they produce. 
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	"Output-based systems" compensate employees according to the amount of output they produce during a pay period, thereby tying pay directly to performance. 
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	Output-based compensation systems are more widely used by factories than are time-based systems. 
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	Piece rate systems are a common type of time-based compensation systems. 
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	Although quality may be considered in compensation, quantity is always more important. 
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	52.
	A pay system that rewards workers who undergo training that increases their skills is called a "skill/knowledge bonus plan." 
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	53.
	``Gain sharing`` and ``profit sharing`` are equivalent types of incentive plans that focuses exclusively on individual output. 
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	Minimum wage legislation makes piece-rate compensation plans more challenging to implement. 
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	55.
	Which of the following is not an objective of job design? 
 

	A. 
	productivity



	B. 
	safety



	C. 
	quality of work life



	D. 
	line balancing



	E. 
	all of the choices are objectives
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	56.
	Which of the following are objectives of job design? 
 

	A. 
	productivity



	B. 
	safety



	C. 
	quality of work life



	D. 
	all of the choices are objectives
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	57.
	The design of work systems involves all but which of the following? 
 

	A. 
	work measurement



	B. 
	job design



	C. 
	compensation



	D. 
	process analysis



	E. 
	all of the choices are involved
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	58.
	Which of the following is a major advantage of job specialization in business? 
 

	A. 
	increased motivation



	B. 
	increased opportunity for advancement



	C. 
	increased opportunity for self-fulfillment



	D. 
	increased proficiency



	E. 
	increased job enrichment
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	59.
	Which of the following is not generally considered an advantage of specialization? 
 

	A. 
	high productivity



	B. 
	low wage costs



	C. 
	ease of training employees



	D. 
	low equipment costs



	E. 
	all of the choices are advantages
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	60.
	The behavioural approach to job design which involves giving the worker a larger portion of the total task is: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job involvement



	E. 
	job enhancement
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	61.
	Which of the following most closely describes job enlargement? 
 

	A. 
	horizontal loading



	B. 
	increasing the level of responsibility associated with a job



	C. 
	transferring workers through a series of jobs to increase their scope of experience



	D. 
	increasing the amount of workspace assigned to a worker



	E. 
	assigning two jobs to the same worker





 
	Difficulty: Medium
Learning Objective: 1
Stevenson - Chapter 07 #61
 



	62.
	In order to make jobs more interesting, job designers use all of the following EXCEPT: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job specialization



	E. 
	all of these
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	63.
	The behavioural approach to job design which involves an increase in responsibility for planning and coordinating tasks is: 
 

	A. 
	job enlargement



	B. 
	job rotation



	C. 
	job enrichment



	D. 
	job involvement



	E. 
	job enhancement
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	64.
	Which of the following is not a potential benefit of the use of self-directed teams? 
 

	A. 
	Improved responsiveness to problems



	B. 
	higher productivity



	C. 
	greater worker satisfaction



	D. 
	expanded responsibilities for middle managers
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	65.
	Focusing on how a job is done and attempting to make it more efficient describes: 
 

	A. 
	work measurement



	B. 
	Gantt charts



	C. 
	methods analysis



	D. 
	job evaluation



	E. 
	job enlargement
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	66.
	The chart used to review the overall sequence of an operation by focusing on either the movements of the operator or materials is called a(n): 
 

	A. 
	Simo-chart



	B. 
	worker-machine chart



	C. 
	worker-materials chart



	D. 
	process chart



	E. 
	multi-activity chart
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	67.
	The methods analysis chart which describes the overall sequence of operations, including storage, delays, and inspection is a(n): 
 

	A. 
	process chart



	B. 
	worker-machine chart



	C. 
	MTM table



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart





 
	Difficulty: Easy
Learning Objective: 2
Stevenson - Chapter 07 #67
 



	68.
	Experienced methods analysts generate improvement ideas by asking all of the following questions EXCEPT: 
 

	A. 
	Can travel distances be shortened?



	B. 
	Can an operation be added?



	C. 
	Can similar activities be grouped?



	D. 
	Can additional equipment be helpful?



	E. 
	Can the sequence of operations be changed?
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	69.
	Methods analysis focuses on which aspect of job design? 
 

	A. 
	behavioural aspects



	B. 
	efficiency aspects



	C. 
	pay levels



	D. 
	all of the choices



	E. 
	none of the choices
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	70.
	The chart used to focus on busy and idle portions of a work cycle is a(n): 
 

	A. 
	worker-machine chart



	B. 
	Gantt chart



	C. 
	Simo-chart



	D. 
	idle chart



	E. 
	process chart
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	71.
	The methods analysis chart which describes the portions of a work cycle during which an operator and equipment are busy or idle is a(n): 
 

	A. 
	Process chart



	B. 
	worker-machine chart



	C. 
	gang process chart



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart
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	72.
	Which of the following is not one of the techniques used in motion study analysis? 
 

	A. 
	motion economy principles



	B. 
	job enrichment technique



	C. 
	micromotion (slow-motion video) study



	D. 
	analysis of elementary motions
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	73.
	The methods analysis chart which describes the movements of both hands at the same time is a(n): 
 

	A. 
	process chart



	B. 
	worker-machine chart



	C. 
	gang process chart



	D. 
	simultaneous-motion (simo) chart



	E. 
	efficiency/time-of-day chart
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	74.
	Which of the following is not a working condition considered in job design? 
 

	A. 
	ventilation



	B. 
	seniority and experience levels



	C. 
	noise and vibrations



	D. 
	illumination



	E. 
	all of the conditions are considered
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	75.
	Which of the following is not true about illumination? 
 

	A. 
	The more detailed the work, the higher the level required.



	B. 
	Amount of glare and contrast are important considerations.



	C. 
	High levels are generally preferred in all areas.



	D. 
	High levels in stairways are important for safety.



	E. 
	all of the choices are true





 
	Difficulty: Medium
Learning Objective: 3
Stevenson - Chapter 07 #75
 



	76.
	The efficiency of work breaks is affected by all of the following EXCEPT: 
 

	A. 
	the physical and/or mental requirements of the job



	B. 
	frequency of work break



	C. 
	length of work break



	D. 
	timing of work break



	E. 
	all the choices have an affect.
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	77.
	Which of the following is not true about safety? 
 

	A. 
	Workers cannot be effectively motivated if they are in physical danger.



	B. 
	Accidents are expensive.



	C. 
	A basic cause of accidents is worker carelessness.



	D. 
	Safety conditions are regulated by the government.



	E. 
	all of the choices are true
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	78.
	Ergonomics tries to remove all of the following EXCEPT: 
 

	A. 
	awkward reaching and bending.



	B. 
	forceful gripping of tools.



	C. 
	traveling long distances.



	D. 
	endless repetition of motions.



	E. 
	all of the choices are correct
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	79.
	Which of the following is not a type of work measurement? 
 

	A. 
	stopwatch time study



	B. 
	work sampling



	C. 
	simultaneous motion study



	D. 
	predetermined elemental (published) time standards
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	80.
	An increase in the desired confidence level has what effect on the number of observations necessary in a time study? 
 

	A. 
	increases



	B. 
	decreases



	C. 
	unaffected



	D. 
	may increase or decrease, depending on the sample standard deviation



	E. 
	impossible to say without additional information
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	81.
	In a stopwatch time study, the number of cycles that must be timed is a function of: 
 

	A. 
	the variability of observed times



	B. 
	the desired accuracy for the estimated job time



	C. 
	the desired confidence for the estimated job time



	D. 
	all of the choices



	E. 
	none of the choices
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	82.
	In a stopwatch time study, the average time it takes a given worker to perform a task a certain number of times is the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time
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	83.
	In a stopwatch time study, adjusting the observed time by the performance rating of the observed worker results in the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time.
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	84.
	A job had an observed time of four minutes, a performance rating of 80 percent, and an allowance factor that was 20 percent of job time. Normal time for the job in minutes is: 
 

	A. 
	3.20



	B. 
	3.84



	C. 
	4.00



	D. 
	4.80



	E. 
	5.00
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	85.
	When performing a time study, ``normal time`` is calculated by converting the observed time into the time an "average" worker would require working at an acceptable pace by using which of the following? 
 

	A. 
	allowance factors



	B. 
	methods-time measurements (MTM)



	C. 
	methods analysis



	D. 
	performance ratings



	E. 
	summing basic elementary motions
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	86.
	In a stopwatch time study, adjusting the normal time by an allowance factor for normal delays and interruptions results in the: 
 

	A. 
	observed time



	B. 
	normal time



	C. 
	standard time



	D. 
	allowance time



	E. 
	performance rating time
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	87.
	A job had an observed time of 10 minutes, a performance rating of .90, and an allowance proportion of 20 percent of job time. Twenty-five cycles were timed. Standard time for the job in minutes is: 
 

	A. 
	10.0



	B. 
	10.8



	C. 
	12.5



	D. 
	15.0



	E. 
	none of these
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	88.
	A job has a normal time of 12 minutes, a performance rating of .80, and an allowance proportion of 20 percent of the work day. The standard time for this job in minutes is: 
 

	A. 
	11.52



	B. 
	12



	C. 
	14.4



	D. 
	15



	E. 
	none of these





 
	Difficulty: Hard
Learning Objective: 4
Stevenson - Chapter 07 #88
 



	89.
	Which of the following is not an accurate statement concerning the use of predetermined element times for work measurement? 
 

	A. 
	Analysts need to break jobs down into their basic elements.



	B. 
	They provide better accuracy than stopwatch time studies.



	C. 
	They rely on published data of elemental times based on extensive research.



	D. 
	All of the choices are accurate.
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	90.
	Predetermined element times are derived from: 
 

	A. 
	judgmental methods



	B. 
	research of basic elemental motions



	C. 
	allowance factors multiplied by standard times



	D. 
	standard allowance proportions



	E. 
	recalibration of standard times
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	91.
	A technique for estimating the proportion of time a worker spends on various activities is: 
 

	A. 
	stopwatch time study



	B. 
	standard elemental (historical) times



	C. 
	simultaneous motion study



	D. 
	predetermined (published) time standards



	E. 
	work sampling
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	92.
	The technique which can be used to estimate the percentage of time a worker or piece of equipment is idle is known as: 
 

	A. 
	MTM



	B. 
	work sampling



	C. 
	methods analysis



	D. 
	micromotion study



	E. 
	none of these
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	93.
	In work sampling, observations should be taken: 
 

	A. 
	at the same time each day



	B. 
	within a short period of time



	C. 
	at randomly determined times



	D. 
	once every hour



	E. 
	once every day
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	94.
	Which of the following is not an advantage of work sampling compared to stopwatch time study? 
 

	A. 
	There is little or no disruption of work.



	B. 
	It is less susceptible to short-term fluctuations.



	C. 
	Workers are less resentful.



	D. 
	It is less costly and less time-consuming.



	E. 
	It is better suited for short, repetitive tasks.
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	95.
	Which sample proportion will require the largest number of work sampling observations? 
 

	A. 
	.05



	B. 
	.25



	C. 
	.50



	D. 
	.75



	E. 
	.95
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	96.
	What will be the effect on sample size in work sampling of increasing the permissible maximum error? 
 

	A. 
	increase the number of observations needed



	B. 
	decrease the number of observations needed



	C. 
	no effect on sample size



	D. 
	sometimes increase and sometimes decrease the sample size, depending on the analyst



	E. 
	impossible to say without additional information
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	97.
	Which of the following is not characteristic of time-based compensation systems? 
 

	A. 
	relatively stable labour costs



	B. 
	easier to administer than output-based systems



	C. 
	stable pay for employees



	D. 
	simpler wage computations than output-based plans



	E. 
	more computations and paperwork than output-based plans
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	A Methods and Measurements Analyst needs to develop a time standard for a certain task. In a preliminary study, he observed one of his workers perform this task five times, with the following results:

 [image: ] 
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	98.
	What is the observed time (OT) for this task? 
 

	A. 
	80 seconds



	B. 
	84 seconds



	C. 
	160 seconds



	D. 
	240 seconds



	E. 
	400 seconds
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	99.
	What is the normal time (NT) for this task if the employee worked at a twenty-five percent faster pace than average? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds
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	100.
	What is the standard time (ST) for this task if the employee worked at a twenty-five percent faster pace than is average and an allowance of twenty percent of the workday is used? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds
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	101.
	What is the standard time (ST) for this task if the employee worked at a twenty-five percent faster pace than is average and an allowance of twenty percent of job time is used? 
 

	A. 
	80 seconds



	B. 
	96 seconds



	C. 
	100 seconds



	D. 
	120 seconds



	E. 
	125 seconds
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	102.
	How many observations should be made if the analyst wants to be 99.74 percent confident that the maximum error in the observed time is two seconds? Assume that the standard deviation of each task time is 4 seconds. 
 

	A. 
	5



	B. 
	6



	C. 
	25



	D. 
	36



	E. 
	49
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	The owner of Kat Motel wants to develop a time standard for the task of cleaning a cat cage. In a preliminary study, she observed one of her workers perform this task six times, with the following results:
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	103.
	What is the observed time (OT) for this task? 
 

	A. 
	81 seconds



	B. 
	90 seconds



	C. 
	99 seconds



	D. 
	108 seconds



	E. 
	540 seconds
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	104.
	What is the normal time (NT) for this task if the employee worked at a fifty-percent faster pace than is average? 
 

	A. 
	45 seconds



	B. 
	60 seconds



	C. 
	90 seconds



	D. 
	135 seconds



	E. 
	180 seconds
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	105.
	What is the standard time (ST) for this task if the employee worked at a fifty-percent faster pace than is average, and an allowance of twenty percent of job time is used? 
 

	A. 
	90 seconds



	B. 
	99 seconds



	C. 
	100 seconds



	D. 
	162 seconds



	E. 
	150 seconds
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	106.
	What is the standard time (ST) for this task if the employee worked at a fifty-percent faster pace than is average, and an allowance of ten percent of the workday is used? 
 

	A. 
	90 seconds



	B. 
	99 seconds



	C. 
	100 seconds



	D. 
	168.8 seconds



	E. 
	150 seconds
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	107.
	How many observations should be made if she wants to be 95.44 percent confident that the maximum error in the observed time is two seconds? Assume that the standard deviation of the task time is 6 seconds. 
 

	A. 
	5



	B. 
	6



	C. 
	30



	D. 
	36



	E. 
	49
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	A Methods and Measurements Analyst for Timepiece, Inc. needs to develop a time standard for the task of attaching a watch to a wristband. In a preliminary study, he observed one of his workers perform this task five times, with the following results:
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	108.
	What is the observed time (OT) for this task? 
 

	A. 
	20 seconds



	B. 
	27 seconds



	C. 
	46 seconds



	D. 
	66 seconds



	E. 
	100 seconds
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	109.
	What is the normal time (NT) for this task if the employee worked at a twenty- percent faster pace than is average? 
 

	A. 
	16.7 seconds



	B. 
	20 seconds



	C. 
	24 seconds



	D. 
	25 seconds



	E. 
	100 seconds
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	110.
	What is the standard time (ST) for this task if the employee worked at a twenty- percent faster pace than is average, and an allowance of twenty percent of the workday is used? 
 

	A. 
	20 seconds



	B. 
	24 seconds



	C. 
	25 seconds



	D. 
	28.8 seconds



	E. 
	30 seconds
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	111.
	What is the standard time (ST) for this task if the employee worked at a twenty-percent faster pace than is average, and an allowance of twenty percent of job time is used? 
 

	A. 
	4.5 seconds



	B. 
	5 seconds



	C. 
	20 seconds



	D. 
	25 seconds



	E. 
	100 seconds





 
	Difficulty: Medium
Learning Objective: 4
Stevenson - Chapter 07 #111
 



	112.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? Assume that the standard deviation of the task time is 5 seconds. 
 

	A. 
	5



	B. 
	10



	C. 
	25



	D. 
	100



	E. 
	121
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	A Methods and Measurement Analyst wants to develop a time standard for a certain task. In a preliminary study, he observed one worker perform the task six times with an average observed time of 20 seconds and a standard deviation of 2 seconds.
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	113.
	What is the normal time (NT) for this task if the employee worked at a twenty percent faster pace than is average? 
 

	A. 
	4 seconds



	B. 
	16.7 seconds



	C. 
	20 seconds



	D. 
	24 seconds



	E. 
	100 seconds
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	114.
	What is the standard time (ST) for this task if the employee worked at a twenty percent faster pace than is average, and an allowance of twenty-five percent of the workday is used? 
 

	A. 
	20 seconds



	B. 
	25 seconds



	C. 
	26.7 seconds



	D. 
	30 seconds



	E. 
	32 seconds
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	115.
	What is the standard time (ST) for this task if the employee worked at a twenty percent faster pace than is average, and an allowance of twenty-five percent of job time is used? 
 

	A. 
	20 seconds



	B. 
	25 seconds



	C. 
	26.7 seconds



	D. 
	30 seconds



	E. 
	32 seconds
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	116.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? 
 

	A. 
	3



	B. 
	4



	C. 
	13.3



	D. 
	16



	E. 
	25
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	The owner of Touchdown Sports Bar wants to develop a time standard for the task of mixing a specialty cocktail. In a preliminary study, he observed one of his bartenders perform this task seven times with an average of 90 seconds and a standard deviation of 5 seconds.
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	117.
	What is the normal time (NT) for this task if the bartender worked at a twenty percent faster pace than is average? 
 

	A. 
	75 seconds



	B. 
	90 seconds



	C. 
	108 seconds



	D. 
	110 seconds



	E. 
	112.5 seconds
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	118.
	What is the standard time (ST) for this task if the bartender worked at a twenty percent faster pace than is average, and an allowance of twenty percent of the workday is used? 
 

	A. 
	112.5 seconds



	B. 
	120 seconds



	C. 
	135 seconds



	D. 
	144 seconds



	E. 
	150 seconds
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	119.
	What is the standard time (ST) for this task if the bartender worked at a twenty percent faster pace than is average, and an allowance of ten percent of job time is used? 
 

	A. 
	135 seconds



	B. 
	123.8 seconds



	C. 
	118.8 seconds



	D. 
	120 seconds



	E. 
	112.5 seconds
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	120.
	How many observations should be made if he wants to be 95.44 percent confident that the maximum error in the observed time is one second? 
 

	A. 
	64



	B. 
	86



	C. 
	100



	D. 
	144



	E. 
	169
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	A Methods and Measurements Analyst for Digital Devices needs to develop a time standard for the task of assembling a computer mouse. In a preliminary study, she observed one of her workers perform this task six times with the following results:
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	121.
	What is the observed time (OT) for this task? 
 

	A. 
	34 seconds



	B. 
	40 seconds



	C. 
	46 seconds



	D. 
	48 seconds



	E. 
	240 seconds
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	122.
	What is the normal time (NT) for this task if the employee worked at a 20% faster pace than is average? 
 

	A. 
	8 seconds



	B. 
	32 seconds



	C. 
	40 seconds



	D. 
	48 seconds



	E. 
	200 seconds
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	123.
	What is the standard time (ST) for this task if the employee worked at a 20% faster pace than is average and an allowance of 25% of the workday is used? 
 

	A. 
	40 seconds



	B. 
	50 seconds



	C. 
	53.3 seconds



	D. 
	60 seconds



	E. 
	64 seconds
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	124.
	What is the standard time (ST) for this task if the employee worked at a 20% faster pace than is average and an allowance of 25% of job time is used? 
 

	A. 
	40 seconds



	B. 
	50 seconds



	C. 
	53.3 seconds



	D. 
	60 seconds



	E. 
	64 seconds
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	125.
	How many observations should be made if she wants to be 0.8664 confident that the maximum error in the observed time is 0.5 second? Assume that the standard deviation of the task time is 4 seconds. 
 

	A. 
	10



	B. 
	12



	C. 
	120



	D. 
	144



	E. 
	169
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	The manager of Lawn and Garden Services would like to estimate the proportion of her employees' time spent performing various gardening or lawn care activities. She has made 400 random observations of a typical worker, with the following results:
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	126.
	What is the most likely true proportion of time spent mowing? 
 

	A. 
	0



	B. 
	.1



	C. 
	.2



	D. 
	.5



	E. 
	1
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	127.
	What is the probability that the true proportion of time spent mowing is exactly equal to the sample proportion? 
 

	A. 
	0



	B. 
	.1



	C. 
	.2



	D. 
	.5



	E. 
	1
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	128.
	How confident can the manager be that the true proportion of time spent mowing is between .45 and .55? 
 

	A. 
	90 percent



	B. 
	95 percent



	C. 
	95.5 percent



	D. 
	99 percent



	E. 
	99.7 percent
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	129.
	Between what limits can the manager be 68.26 percent confident the true proportion of time spent mowing is? 
 

	A. 
	0 and .683



	B. 
	.475 and .525



	C. 
	.45 and .55



	D. 
	.425 and .575



	E. 
	.4 and .6
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	130.
	If the manager wants to be 95.44 percent confident that the true proportion of time spent mowing is within .02 (plus or minus) of the sample proportion, what should be her sample size? 
 

	A. 
	400



	B. 
	1,000



	C. 
	1,600



	D. 
	2,000



	E. 
	2,500
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	131.
	An analyst has observed 28 work cycles, for which the average cycle time was five minutes and the performance rating was 1.05. Allowances for the department are 25 percent of job time. What standard time is appropriate for this job? 
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	132.
	A time study of a job produced the following: average cycle time = 1.5 minutes, performance rating = 1.15. Allowances are 18 percent of the work day (480 minutes). Determine the standard time for this job. 
 

 [image: ] 
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	133.
	What number of observations would be required in a time study in order to obtain a 95 percent confidence that the average time observed was no more than 0.6 minutes from the true mean, assuming a standard deviation of cycle time of 1.8 minutes? 
 

 [image: ] 
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	134.
	An initial time study resulted in an average observed time of 2.2 minutes per cycle, and a standard deviation of 0.3 minutes per cycle. The performance rating was 1.20. What sample size, including the 20 observations in the initial study, would be necessary to have a confidence of 95.44 percent that the observed time was within 4 percent of the true value? 
 

 [image: ] 
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	135.
	A work sampling study is needed that will estimate the percentage of time a postal clerk spends selling stamps as opposed to other duties. Determine the necessary sample size to estimate that proportion with a confidence of 99.74 percent to within 3 percent, for these cases:
 
(i) No information is currently available concerning that proportion.
(ii) The proportion is probably no more than 15 percent. 
 

n = (z/a)² [p(1-p)]
(i) assume p = .50. n = 2,500 observations.
(ii) p = .15, then n = 1,275 observations.
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	136.
	A work sampling study of kitchen help is to be designed. The study will be conducted over a nine-day period. The kitchen help works a seven-hour shift. Determine the day, hour, and minute of five observations using the random digits listed below.
  [image: ] 
Arrange observations chronologically. 
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	137.
	A work sampling study of dockworkers must be set up. There will be a large number of random observations. However, for this exercise, determine an observation schedule (arranged chronologically) for six observations. Assume workers are on the docks for eight hours a day, and that the study will be done over a 60-day period. Use the random digits listed below.
  [image: ]  
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	138.
	What is the observed time for this task? 
 

15 seconds


 
	Difficulty: Medium
Learning Objective: 4
Stevenson - Chapter 07 #138
 



	139.
	If the person observed worked at a pace that is 80 percent of normal, what should be the normal time for this task? 
 

12 seconds
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	140.
	If the person observed worked at a pace that is 80 percent of normal, and if the appropriate allowance for this task is 25 percent of job time, what should be the standard time? 
 

15 seconds
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	141.
	If the person observed worked at a pace that is 20 percent faster than average, what should be the normal time for this task? 
 

18 seconds
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	142.
	If the person observed worked at a pace that is 20 percent faster than average, and if the appropriate allowance for this task is 25 percent of the workday, what should be the standard time? 
 

24 seconds
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	143.
	How many observations would be needed to be 95.44% confident that the maximum error in the observed time is 1 second? Assume that the standard deviation of the task time is 2 seconds. 
 

16
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	144.
	How many observations would be needed to be 99.74% confident that the maximum error is 5% of the observed time? Assume that the standard deviation of the task time is 2 seconds. 
 

64
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	Given the following work sampling data, based upon 100 random observations of a particular worker:
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	145.
	What is the estimated proportion of time this worker spends performing activity A? B? C? 
 

.2; .5; .1
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	146.
	For a confidence level of 86.64%, what is the maximum error of the estimate for activity A? B? C? 
 

.060; .075; .045
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	147.
	For a confidence level of 95.44% and a maximum error of .04, what should be the sample size for estimating the proportion of time spent performing activity A? B? C? 
 

400; 625; 225
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