Chapter 06 Process Design and Facility Layout
	1.
	Process design is required only when new products or services are planned. 
 
True    False


 
	2.
	The first step in process planning is to decide whether to make or buy a product or service. 
 
True    False


 
	3.
	Intermittent processing can take the form of batch processing or a job shop. 
 
True    False


 
	4.
	Repetitive processing systems are typically used to produce goods for specific customer orders rather than for finished product inventory. 
 
True    False


 
	5.
	Continuous processing is employed when a customized output is required. 
 
True    False


 
	6.
	As a general rule, continuous processing systems produce products for a high volume of standardized output. 
 
True    False


 
	7.
	Repetitive production processes produce a high volume of standardized products or services. 
 
True    False


 
	8.
	A job-shop processing system generally requires less skilled workers than a continuous processing system. 
 
True    False


 
	9.
	A job-shop processing system tends to utilize highly flexible general-purpose equipment. 
 
True    False


 
	10.
	In general, scheduling jobs for job-shop systems is a greater challenge than with continuous processes because job-shops handle customised products with varying due dates. 
 
True    False


 
	11.
	Automation is applicable only to products, not services. 
 
True    False


 
	12.
	A robot consists of three parts: a power supply, a controller, and a mechanical arm. 
 
True    False


 
	13.
	Numerically controlled (N/C) machine and some robots are applications of programmable automation. 
 
True    False


 
	14.
	Programmable automation requires less changeover time than flexible automation. 
 
True    False


 
	15.
	Flexible manufacturing systems (FMS) are intended to automate routine work tasks in high volume, low variety mass production industries such as the auto industry. 
 
True    False


 
	16.
	Service process design differs from manufacturing in that it outlines the flow of the customer or something belonging to the customer. 
 
True    False


 
	17.
	Production processes are only redesigned at the time of introducing new products. 
 
True    False


 
	18.
	A cafeteria line would be an example of a process layout. 
 
True    False


 
	19.
	Product layouts can more easily adapt to variations in product requirements than process layouts can. 
 
True    False


 
	20.
	Process (functional) layouts allow greater flexibility in processing than product (line) layouts. 
 
True    False


 
	21.
	A possible disadvantage of a product layout is an inflexible response to changes in product mix. 
 
True    False


 
	22.
	Product layouts achieve high utilization of labour and equipment. 
 
True    False


 
	23.
	Product layouts are often used in service environments. 
 
True    False


 
	24.
	A disadvantage of a product layout can be high in-process inventory costs. 
 
True    False


 
	25.
	Process layouts arrange production resources according to similarity of function. 
 
True    False


 
	26.
	Process layouts are common in non-manufacturing environments. 
 
True    False


 
	27.
	A process layout is more susceptible to shutdowns caused by equipment breakdowns than a product layout. 
 
True    False


 
	28.
	Process layouts tend to have lower in-process inventories, and higher equipment utilization rates than product layouts. 
 
True    False


 
	29.
	Cellular layouts are like miniature versions of product layouts. 
 
True    False


 
	30.
	In cellular layouts, machines and equipment are grouped according to their function, for instance, all grinders are grouped into a cell. 
 
True    False


 
	31.
	Among the benefits of cellular layouts are less material handling and reduced setup time. 
 
True    False


 
	32.
	Group technology is closely connected to manufacturing cells. 
 
True    False


 
	33.
	In group technology, items may be grouped according to design characteristics. 
 
True    False


 
	34.
	Process layouts tend to have low in-process inventories. 
 
True    False


 
	35.
	Cellular layouts consist of a large number of computer-controlled machines that produce dissimilar parts. 
 
True    False


 
	36.
	The design of factories and the design of warehouses are based on a similar set of factors. 
 
True    False


 
	37.
	In designing the layout of retail facilities the focus is cost minimization. 
 
True    False


 
	38.
	Line balancing is an important aspect in the design of a process layout. 
 
True    False


 
	39.
	The goal of line balancing is to assign tasks to workstations in such a way that the workstations have approximately equal time requirements. 
 
True    False


 
	40.
	An assembly line that has a percentage idle time of zero means the line is perfectly balanced. 
 
True    False


 
	41.
	The goal of line balancing is to obtain a "fair" allocation of idle time to each work station. 
 
True    False


 
	42.
	Cycle time is the maximum time allowed at each workstation to complete its assigned tasks on each unit before it moves on. 
 
True    False


 
	43.
	For a production line, daily capacity can be determined by dividing the daily operating time by the line's cycle time. 
 
True    False


 
	44.
	The theoretical minimum number of workstations for a production line is a function of the sum of task times and the cycle time. 
 
True    False


 
	45.
	None of the techniques for line balancing guarantee an optimal solution. 
 
True    False


 
	46.
	Heuristic approaches to line balancing guarantee an optimal solution. 
 
True    False


 
	47.
	An advantage of a U-shaped production line is that it facilitates teamwork and flexibility in work assignments. 
 
True    False


 
	48.
	"Balance delay" is another name for the percentage of idle time in a product layout. 
 
True    False


 
	49.
	"Balance delay" is another name for the percentage of idle time in a process layout. 
 
True    False


 
	50.
	The closeness ratings approach to design process layouts focuses on one main objective, minimizing the total transportation cost. 
 
True    False


 
	51.
	Which of the following is not true about process design? 
 

	A. 
	It refers to how production of goods or services will be done.



	B. 
	It occurs only when new products or services are planned.



	C. 
	It has strategic significance.



	D. 
	It has major implications for layout of facilities.



	E. 
	It occurs periodically due to technological changes.





 
	52.
	Which of the following is a factor considered in make-or-buy decisions? 
 

	A. 
	available capacity



	B. 
	core capabilities



	C. 
	nature of demand



	D. 
	secrecy of technology



	E. 
	all of the choices are factors considered





 
	53.
	In which type of operations process are you likely to see products or services produced in low to moderate volumes, with some degree of standardization, and moderate flexibility of the processing equipment used? 
 

	A. 
	a project



	B. 
	a job shop



	C. 
	repetitive production



	D. 
	batch processing



	E. 
	none of the choices





 
	54.
	In which type of processing system would sugar refining be done? 
 

	A. 
	Job Shop



	B. 
	Batch



	C. 
	Assembly



	D. 
	Continuous



	E. 
	Repetitive





 
	55.
	The type of processing system which is used for highly standardized products is: 
 

	A. 
	continuous



	B. 
	intermittent



	C. 
	job-shop



	D. 
	batch



	E. 
	unit





 
	56.
	Which type of processing system tends to produce the most product variety? 
 

	A. 
	Assembly



	B. 
	Job-Shop



	C. 
	Batch



	D. 
	Continuous



	E. 
	Repetitive





 
	57.
	The substitution of human labour with machinery that has sensing and control devices is best described by the term: 
 

	A. 
	automation



	B. 
	loss of jobs



	C. 
	computer-aided manufacturing



	D. 
	computer-integrated manufacturing



	E. 
	flexible manufacturing system





 
	58.
	The advantages of automation include:
I. Reduced output variability
II. Reduced variable costs
III. Machines don't strike or file grievances.
IV. Machines are less expensive than human labour. 
 

	A. 
	I and IV



	B. 
	II and III



	C. 
	I, II, and III



	D. 
	I and III



	E. 
	II and IV





 
	59.
	Which of the following is not a kind of automation? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	variable automation



	E. 
	all of the choices are kinds of automation





 
	60.
	Which type of automation is least suited for a wide variety of products? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	flexible manufacturing systems





 
	61.
	Which type of automation provides the lowest changeover time? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	flexible manufacturing systems





 
	62.
	N/C machines are best used in cases with all of the following characteristics EXCEPT: 
 

	A. 
	mistakes are costly



	B. 
	changes in design are infrequent



	C. 
	parts are processed in small batches



	D. 
	close tolerances are required



	E. 
	all of the choices are characteristics





 
	63.
	Which of the following is an example of programmable automation?
I. N/C machines
II. Robots
III. Computer-integrated manufacturing 
 

	A. 
	I only



	B. 
	II only



	C. 
	III only



	D. 
	I and II only



	E. 
	I, II and III





 
	64.
	Computer-integrated manufacturing (CIM) is a format of which type of automation? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	variable automation





 
	65.
	A group of machining centres including supervisory computer control, automatic material handling, and possibly robots is called: 
 

	A. 
	automation



	B. 
	a manufacturing cell



	C. 
	computer-aided manufacturing



	D. 
	computer-integrated manufacturing



	E. 
	a flexible manufacturing system





 
	66.
	The linking of a broad range of manufacturing and other activities through an integrated computer system is referred to as: 
 

	A. 
	automation



	B. 
	computer-aided design (CAD)



	C. 
	computer-aided manufacturing (CAM)



	D. 
	computer-integrated manufacturing (CIM)



	E. 
	a flexible manufacturing system (FMS)





 
	67.
	The benefits of flexible manufacturing systems (FMS) include all of the following EXCEPT: 
 

	A. 
	reduced labour costs



	B. 
	higher flexibility than fixed automation



	C. 
	quick changeover from part to part



	D. 
	shorter planning and development times



	E. 
	more consistent quality





 
	68.
	The overall goals of CIM include all but which of the following? 
 

	A. 
	to achieve rapid response to customer orders or changes



	B. 
	to allow rapid production



	C. 
	to reduce indirect labour costs



	D. 
	to increase product variety





 
	69.
	The incremental approach to process design involves which of the following?
I. Identifying process boundaries (inputs and outputs) and the level of detail required
II. Following the normal flow of materials through the transformation process
III. Identifying the required activities and resources
IV. Identifying the sequence of activities and resources 
 

	A. 
	I and IV



	B. 
	II and IV



	C. 
	I, II and III



	D. 
	II, III, and IV



	E. 
	I, II, III, and IV





 
	70.
	The Integrated Definition (IDEF) method:
I. is a hierarchical top-down approach
II. used for process design
III. relies on brainstorming rather than recollection of past actual processes 
 

	A. 
	I and II



	B. 
	I and III



	C. 
	III



	D. 
	II and III



	E. 
	I, II and III





 
	71.
	In a process flow diagram, the diamond shape shows which of the following? 
 

	A. 
	Events of interest



	B. 
	Decision points



	C. 
	Possible failure points



	D. 
	Inventory delays





 
	72.
	Which of the following is a suggestion to improve customer perception in services? 
 

	A. 
	Start the service positively as customers remember the beginning more



	B. 
	If the service is pleasurable, combine the segments



	C. 
	If the service is painful, divide it into segments



	D. 
	Let customers control part or all of the process



	E. 
	All of the choices are correct





 
	73.
	Which of the following is not a type of layout? 
 

	A. 
	Product (line) layouts



	B. 
	Process (functional) layouts



	C. 
	Cellular layouts



	D. 
	Robotic layouts





 
	74.
	Which one of the following would not be considered a possible reason for the redesign of layouts? 
 

	A. 
	inefficient operations



	B. 
	changes in product design



	C. 
	new equipment



	D. 
	a change in the desired rate of output



	E. 
	all are possible reasons





 
	75.
	Which one of the following is a type of product layout? 
 

	A. 
	assembly line



	B. 
	job shop



	C. 
	batch process



	D. 
	functional layout





 
	76.
	The type of layout which is used to achieve a smooth and rapid flow of large volumes of output is: 
 

	A. 
	process



	B. 
	product



	C. 
	intermittent



	D. 
	cellular



	E. 
	continuous





 
	77.
	Which one of the following is not common to product layouts? 
 

	A. 
	a high rate of output



	B. 
	specialization of labour



	C. 
	low unit costs



	D. 
	ability to adjust to changes in demand



	E. 
	all are common





 
	78.
	Which of the following is not used to avoid costly shutdowns in product layouts? 
 

	A. 
	preventive maintenance



	B. 
	inventories of spare parts



	C. 
	having repair personnel available



	D. 
	having idle stand-by plants activated during shutdowns



	E. 
	all are used





 
	79.
	The type of layout which features departments or other functional groupings in which similar activities are performed is: 
 

	A. 
	process



	B. 
	product



	C. 
	intermittent



	D. 
	cellular



	E. 
	continuous





 
	80.
	Which of the following is not usually true about process layouts? 
 

	A. 
	they involve frequent adjustments to equipment



	B. 
	there is a discontinuous work flow



	C. 
	variable-path material-handling equipment is used



	D. 
	highly specialized equipment is used



	E. 
	workers are usually skilled or semi-skilled





 
	81.
	Which of the following is not true about process layouts when they are compared to product layouts? 
 

	A. 
	lower maintenance costs



	B. 
	easier routing and scheduling



	C. 
	less investment in spare parts



	D. 
	less specialized equipment



	E. 
	all of the choices are true





 
	82.
	Which of the following is true about process layouts when they are compared to product layouts? 
 

	A. 
	lower in-process inventories



	B. 
	lower unit handling costs



	C. 
	lower variety of processing requirements



	D. 
	less vulnerable to shutdown because of mechanical failure





 
	83.
	A machine shop is an example of which type of layout? 
 

	A. 
	product layout



	B. 
	manufacturing cell layout



	C. 
	functional layout



	D. 
	standardized layout



	E. 
	process layout





 
	84.
	The grouping of equipment by the operations needed to perform similar work for part families is a: 
 

	A. 
	product layout



	B. 
	manufacturing cell layout



	C. 
	functional layout



	D. 
	standardized layout



	E. 
	process layout





 
	85.
	Which term is most closely associated with manufacturing cells? 
 

	A. 
	part families



	B. 
	assembly line



	C. 
	robotics



	D. 
	CIM



	E. 
	IDEF





 
	86.
	Which of the following is not a benefit of cellular manufacturing? 
 

	A. 
	faster throughput time



	B. 
	less material handling



	C. 
	more work-in-process inventory



	D. 
	reduced setup time



	E. 
	all of the choices are benefits





 
	87.
	Which term is most closely associated with group technology? 
 

	A. 
	numerical control



	B. 
	robots



	C. 
	manufacturing cells



	D. 
	CIM



	E. 
	IDEF





 
	88.
	Which of the following most closely describes how parts are arranged into part families in group technology? 
 

	A. 
	primarily by design characteristics



	B. 
	primarily by manufacturing characteristics



	C. 
	by both design and manufacturing characteristics



	D. 
	primarily by functional characteristics



	E. 
	by both design and functional characteristics





 
	89.
	An advantage of a U-shaped production line is: 
 

	A. 
	It is more compact.



	B. 
	It permits better communication among employees.



	C. 
	It facilitates teamwork among workers.



	D. 
	It increases flexibility of work assignments.



	E. 
	all of the choices are advantages





 
	90.
	Methods used to analyze data for conversion to group technology include all of the following EXCEPT: 
 

	A. 
	statistical process analysis



	B. 
	visual inspection



	C. 
	examination of design and production data



	D. 
	production flow sequence and routing analysis



	E. 
	all of these





 
	91.
	Which one of the following is not considered an important factor in retail layout design? 
 

	A. 
	cost minimization and product flow



	B. 
	presence of customers



	C. 
	traffic flow



	D. 
	opportunity to influence sales



	E. 
	all are important factors





 
	92.
	In a product layout, the process of deciding how to assign tasks to work stations is referred to as: 
 

	A. 
	process balancing



	B. 
	task allocation



	C. 
	line balancing



	D. 
	work allocation



	E. 
	station balancing





 
	93.
	The cycle time (CT) necessary in a product layout is determined by: 
 

	A. 
	Number of workstations/sum of task times



	B. 
	Operating time per day/desired output per day



	C. 
	Number of workstations multiplied by the sum of task times



	D. 
	Operating time per day multiplied by desired output per day





 
	94.
	A production line is to be designed for a job with three tasks. The task times are 0.3 minutes, 1.4 minutes, and 0.7 minutes. If the necessary cycle time is 1.2 minutes per unit, what is the theoretical minimum number of workstations? 
 

	A. 
	1.2



	B. 
	2.0



	C. 
	2.4



	D. 
	3.4



	E. 
	none of these





 
	95.
	A production line is to be designed for a job with three tasks. The task times are 0.3 minutes, 1.4 minutes, and 0.7 minutes. If the necessary cycle time is 1.0 minutes per unit, what is the actual minimum number of workstations possible? 
 

	A. 
	1



	B. 
	2



	C. 
	3



	D. 
	4



	E. 
	none of these





 
	96.
	If a line is balanced with 90 percent efficiency, the "balance delay" would be: 
 

	A. 
	10 percent



	B. 
	90 percent



	C. 
	100 percent



	D. 
	unknown, since balance delay isn't related to efficiency



	E. 
	none of the choices





 
	97.
	Which of the following is not an approach that companies use to balance a line of production? 
 

	A. 
	line balancing heuristics



	B. 
	parallel workstations



	C. 
	dynamic line balancing (Cross train workers)



	D. 
	companies use all of these.





 
	98.
	The main issue in the design of process layouts concerns the relative positioning of: 
 

	A. 
	workstations



	B. 
	processing components



	C. 
	departments



	D. 
	entrances, loading docks, etc.



	E. 
	manufacturing cells





 
	99.
	Which of the following is not true about design of process layouts? 
 

	A. 
	Process layouts are influenced by physical factors such as location of entrances.



	B. 
	Ideally the physical structure is designed around the process layout.



	C. 
	There is a standardized approach to develop process layouts.



	D. 
	The main issue in process layouts is the relative positioning of departments.





 
	100.
	Heuristic rules are usually applied when: 
 

	A. 
	an optimum solution is necessary



	B. 
	a computer program isn't available



	C. 
	a problem has a small number of alternative solutions



	D. 
	a problem has a large number of alternative solutions



	E. 
	other approaches have failed





 
	101.
	Which of the following is not an information requirement for the design of a process layout? 
 

	A. 
	a list of departments or work centres



	B. 
	current and projected work flows between the departments of work centres



	C. 
	the distance between locations



	D. 
	a list of special considerations



	E. 
	a list of product cycle times





 
	102.
	A common goal in designing process layouts is: 
 

	A. 
	minimizing the number of workers



	B. 
	minimizing idle time



	C. 
	minimizing transportation costs



	D. 
	maximizing work-station productive time



	E. 
	maximizing transportation distances





 
	103.
	Using the method developed by Richard Muther, which closeness rating reflects the undesirability of having two departments located near each other? 
 

	A. 
	A



	B. 
	E



	C. 
	R



	D. 
	U



	E. 
	X





 
	104.
	Using the method developed by Richard Muther, which closeness rating reflects the highest importance for two departments being close to each other? 
 

	A. 
	A



	B. 
	E



	C. 
	I



	D. 
	U



	E. 
	X





 
	105.
	Which of the following is not a reason for closeness? 
 

	A. 
	Use same equipment of facilities



	B. 
	Sequence of work flow



	C. 
	Ease of communication



	D. 
	Unsafe or unpleasant conditions



	E. 
	All of the choices are reasons





 
	106.
	For line balancing, cycle time is computed as: 
 

	A. 
	daily operating time divided by the desired output



	B. 
	desired output divided by the daily operating time



	C. 
	daily operating time divided by the product of the desired output and the sum of job times



	D. 
	the product of desired output and the sum of job times divided by daily operating time



	E. 
	1.00 minus station time





 
	
	A company is designing a product layout for a new product. It plans to use this production line eight hours a day in order to meet projected demand of 480 units per day. The tasks necessary to produce this product:
 [image: ] 


 
	107.
	Without regard to demand, what is the minimum possible cycle time (in seconds) for this situation? 
 

	A. 
	162



	B. 
	72



	C. 
	54



	D. 
	12



	E. 
	60





 
	108.
	If the company desires that output rate equal demand, what is the desired cycle time (in seconds)? 
 

	A. 
	162



	B. 
	72



	C. 
	54



	D. 
	12



	E. 
	60





 
	109.
	If the company desires that output rate equal demand, what is the minimum number of workstations needed? 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	6



	E. 
	7





 
	110.
	If the company desires that output rate equal demand, what would be the efficiency of this line with the minimum number of workstations? 
 

	A. 
	100%



	B. 
	92.5%



	C. 
	75%



	D. 
	87.5%



	E. 
	90%





 
	111.
	If the company desires that output rate equal demand, what is the last task performed at the second workstation in the balance which uses the minimum number of workstations? 
 

	A. 
	u



	B. 
	v



	C. 
	w



	D. 
	x



	E. 
	y





 
	
	QRS Corp. is designing a product layout for a new product. They plan to use this production line ten hours a day in order to meet forecasted demand of 900 units per day. The following table describes the tasks necessary to produce this product:
 [image: ] 


 
	112.
	Without considering forecasted demand, what is the minimum possible cycle time for this production line? 
 

	A. 
	10 seconds



	B. 
	20 seconds



	C. 
	34 seconds



	D. 
	38 seconds



	E. 
	152 seconds





 
	113.
	For output to equal forecasted demand, what should be the actual cycle time for this production? 
 

	A. 
	32 seconds



	B. 
	38 seconds



	C. 
	40 seconds



	D. 
	76 seconds



	E. 
	152 seconds





 
	114.
	For output to equal forecasted demand, what is the minimum number of workstations needed? 
 

	A. 
	1



	B. 
	3



	C. 
	3.75



	D. 
	4



	E. 
	5





 
	115.
	For output to equal forecasted demand, what will be the efficiency of the production line that uses the least number of workstations? 
 

	A. 
	81%



	B. 
	90%



	C. 
	95%



	D. 
	85%



	E. 
	100%





 
	116.
	For output to equal forecasted demand, what will be the second task performed at the second workstation of the production line that uses the fewest number of stations? 
 

	A. 
	a



	B. 
	b



	C. 
	c



	D. 
	d



	E. 
	e





 
	
	The maker of the world-famous Widget needs to design a product layout for a new product, the amazing "Thatsit." The company plans to use this new production line eight hours a day in order to meet projected demand of 1,440 units per day. The following table describes the tasks involved in the production of a "Thatsit."
 [image: ] 


 
	117.
	Without considering projected demands, what is the minimum possible cycle time for this production line? 
 

	A. 
	54 seconds



	B. 
	14 seconds



	C. 
	12 seconds



	D. 
	10 seconds



	E. 
	4 seconds





 
	118.
	For output to equal projected demand, what should be the actual cycle time for this production line? 
 

	A. 
	54 seconds



	B. 
	27 seconds



	C. 
	20 seconds



	D. 
	18 seconds



	E. 
	14 seconds





 
	119.
	For output to equal projected demand, what is the minimum number of workstations needed? 
 

	A. 
	6



	B. 
	4.5



	C. 
	3



	D. 
	2.7



	E. 
	2





 
	120.
	For output to equal projected demand, what will be the efficiency of the production line that uses the minimum number of workstations? 
 

	A. 
	90%



	B. 
	95%



	C. 
	97%



	D. 
	99%



	E. 
	100%





 
	121.
	For output to equal projected demand, what will be the first task performed at the third workstation of the production line which uses the minimum number of stations? 
 

	A. 
	u



	B. 
	v



	C. 
	w



	D. 
	x



	E. 
	y





 
	
	A company needs to rebalance a product layout for producing a redesigned product. They plan to use the assembly line 6 hours in order to meet projected demand of 2,160 license plates each day. The following table describes the tasks involved in the production of this product:
 [image: ] 


 
	122.
	Without regard to projected demand, what is the minimum possible cycle time for this assembly line? 
 

	A. 
	0 seconds



	B. 
	3 seconds



	C. 
	9 seconds



	D. 
	10 seconds



	E. 
	28 seconds





 
	123.
	For output to equal projected demand, what should be the actual cycle time for this assembly line? 
 

	A. 
	0 seconds



	B. 
	3 seconds



	C. 
	9 seconds



	D. 
	10 seconds



	E. 
	28 seconds





 
	124.
	For output to equal projected demand, what is the minimum number of workstations needed? 
 

	A. 
	2



	B. 
	2.8



	C. 
	3



	D. 
	4



	E. 
	5





 
	125.
	For output to equal projected demand, what will be the efficiency of the assembly line that uses the minimum number of workstations? 
 

	A. 
	0.0%



	B. 
	6.7%



	C. 
	70.0%



	D. 
	93.3%



	E. 
	100%





 
	126.
	For output to equal projected demand, what will be the idle time at the second workstation of the assembly line that uses the minimum number of workstations? 
 

	A. 
	0 seconds



	B. 
	1 second



	C. 
	2 seconds



	D. 
	3 seconds



	E. 
	5 seconds





 
	
	A company needs to locate three departments (X, Y, and Z) in the three areas (I, II, and III) of a new facility. They want to minimize interdepartmental transportation costs, which are expected to be $.50 per load per metre moved. An analyst has prepared the following distances and flow matrices:
 [image: ] 


 
	127.
	What is the distance (in metres) from area III to area I in this new facility? 
 

	A. 
	0



	B. 
	10



	C. 
	20



	D. 
	30



	E. 
	40





 
	128.
	What is the total flow (loads per week) between department Y and department Z? 
 

	A. 
	140



	B. 
	160



	C. 
	200



	D. 
	250



	E. 
	300





 
	129.
	If departments X, Y, and Z were to be located in areas I, II, and III, respectively, what would be the total distance (in metres) loads would be moved each week? 
 

	A. 
	4,000



	B. 
	4,500



	C. 
	7,000



	D. 
	8,000



	E. 
	9,000.





 
	130.
	What are total weekly costs for the least costly process layout? 
 

	A. 
	$2,800



	B. 
	$3,150



	C. 
	$3,500



	D. 
	$4,000



	E. 
	$4,500





 
	131.
	How many least costly process layouts are there? 
 

	A. 
	1



	B. 
	2



	C. 
	3



	D. 
	4



	E. 
	5





 
	
	A company needs to locate three departments (X, Y, and Z) in the three areas (1, 2, and 3) of a new facility. They want to minimize interdepartmental transportation costs, which are expected to be $.50 per load metre moved. An analyst has prepared the following flow and distance matrices:
 [image: ] 


 
	132.
	What is the distance (in metres) from area 3 to area 1 of this new facility? 
 

	A. 
	0



	B. 
	10



	C. 
	20



	D. 
	30



	E. 
	40





 
	133.
	What is the total flow (loads per week) between department Y and department Z? 
 

	A. 
	130



	B. 
	150



	C. 
	180



	D. 
	230



	E. 
	280





 
	134.
	If the company were to locate departments X, Y, and Z in areas 1, 2, and 3, respectively, what would be the total distance (in metres) loads would be moved each week? 
 

	A. 
	3,100



	B. 
	3,600



	C. 
	6,200



	D. 
	7,200



	E. 
	8,200





 
	135.
	What is the layout that will minimize the total distance loads will be moved each week? 
 

	A. 
	X in 1; Y in 2; Z in 3



	B. 
	X in 1; Z in 2; Y in 3



	C. 
	Y in 1; X in 2; Z in 3



	D. 
	Z in 1; X in 2; Y in 3



	E. 
	Z in 1; Y in 2; X in 3





 
	136.
	What are total weekly costs for an optimum layout? 
 

	A. 
	$3,100



	B. 
	$3,600



	C. 
	$6,200



	D. 
	$7,200



	E. 
	$8,200





 
	
	A consultant needs to locate four departments-waiting room (W), checkup room (c), laboratory (L), and exercise room (E)-in four areas (I, II, III, IV) of a new facility. He wants to minimize interdepartmental transportation costs associated with the nurses escorting patients, which he expects to be $.10 per patient per metre. He has prepared the following distance and flow matrices:
 [image: ] 


 
	137.
	What is the distance (in metres) from area IV to area II in this new facility? 
 

	A. 
	0



	B. 
	5



	C. 
	10



	D. 
	15



	E. 
	20





 
	138.
	What is the total flow (patients per week) between department W and department L? 
 

	A. 
	70



	B. 
	80



	C. 
	88



	D. 
	130



	E. 
	148





 
	139.
	How many different process layouts are possible for this new facility? 
 

	A. 
	4



	B. 
	6



	C. 
	16



	D. 
	24



	E. 
	120





 
	140.
	If the consultant were to locate departments W, C, L, and E in areas I, II, III, and IV, respectively, what would be total weekly costs? 
 

	A. 
	$114



	B. 
	$217



	C. 
	$255



	D. 
	$322



	E. 
	$366





 
	141.
	What are total weekly costs for the least costly process layout? 
 

	A. 
	$114



	B. 
	$217



	C. 
	$255



	D. 
	$322



	E. 
	$366





 
	142.
	Management wants to design an assembly line that will turn out 800 adult games per day. There will be eight working hours in each day. The industrial engineering staff has assembled the information below:
 [image: ] 
Determine the maximum and minimum cycle times.
(i) Determine the optimum cycle time.
(ii) What is the minimum number of stations needed?
(iii) Draw the precedence network.
(iv) Assign tasks to stations in order of most following tasks first. 
 


 

 

 


 
	143.
	 [image: ] 
Given the information above, assign departments to locations in a 3 x 3 grid, with department F in the lower right hand corner. 
 


 

 

 


 
	144.
	 [image: ] 
Given the information above, assign the departments A through I to locations in a 3 x 3 grid, with department E fixed in the lower right-hand corner. 
 


 

 

 


 
	145.
	Determine the minimum number of workstations needed for this situation:
Operating time is 450 minutes per day.
Desired output is 80 units per day.
The sum of task times is 56 minutes. 
 


 

 

 


 
	146.
	Given the following data:
 [image: ] 
Determine the percentage idle time. 
 


 

 

 


 
	147.
	Given the following process layout data for locating six departments in the six areas shown:
 [image: ] 
What process layout(s) satisfy(ies) these closeness ratings? 
 


 

 

 


 
	
	Given the following line balance data:
 [image: ] 


 
	148.
	What is the minimum possible cycle time? 
 


 

 

 


 
	149.
	What is the maximum sensible cycle time? 
 


 

 

 


 
	150.
	What is the appropriate cycle time for eight hours of operating time per day and a desired output rate of 960 units per day? 
 


 

 

 


 
	151.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the minimum number of stations needed to achieve the appropriate cycle time? 
 


 

 

 


 
	152.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what balance (if any) will yield the minimum number of stations? 
 


 

 

 


 
	153.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the percentage of idle time for the balance which uses the minimum number of stations? 
 


 

 

 


 
	154.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the efficiency for the balance which uses the minimum number of stations? 
 


 

 

 


 
	
	Given the following process layout data for locating four departments (A, B, C, and D) in four areas (1, 2, 3, and 4):
 [image: ] 


 
	155.
	What is the distance from area 3 to area 1? 
 


 

 

 


 
	156.
	What is the total flow between departments B and D? 
 


 

 

 


 
	157.
	If departments A through D were to be located in areas 1 through 4, respectively, what would be the total distance loads would be moved each month? 
 


 

 

 


 
	158.
	If department C must be located in area 1, what layout will minimize the total distance loads will be moved each month? 
 


 

 

 


 
	159.
	If transportation costs are $.25 per load per foot moved, what are total monthly costs for an optimum layout? 
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	1.
	Process design is required only when new products or services are planned. 
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	2.
	The first step in process planning is to decide whether to make or buy a product or service. 
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	Intermittent processing can take the form of batch processing or a job shop. 
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	Repetitive processing systems are typically used to produce goods for specific customer orders rather than for finished product inventory. 
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	Continuous processing is employed when a customized output is required. 
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	As a general rule, continuous processing systems produce products for a high volume of standardized output. 
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	Repetitive production processes produce a high volume of standardized products or services. 
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	A job-shop processing system generally requires less skilled workers than a continuous processing system. 
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	A job-shop processing system tends to utilize highly flexible general-purpose equipment. 
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	In general, scheduling jobs for job-shop systems is a greater challenge than with continuous processes because job-shops handle customised products with varying due dates. 
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	11.
	Automation is applicable only to products, not services. 
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	12.
	A robot consists of three parts: a power supply, a controller, and a mechanical arm. 
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	Numerically controlled (N/C) machine and some robots are applications of programmable automation. 
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	Programmable automation requires less changeover time than flexible automation. 
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	Flexible manufacturing systems (FMS) are intended to automate routine work tasks in high volume, low variety mass production industries such as the auto industry. 
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	16.
	Service process design differs from manufacturing in that it outlines the flow of the customer or something belonging to the customer. 
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	Production processes are only redesigned at the time of introducing new products. 
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	A cafeteria line would be an example of a process layout. 
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	Product layouts can more easily adapt to variations in product requirements than process layouts can. 
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	Process (functional) layouts allow greater flexibility in processing than product (line) layouts. 
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	21.
	A possible disadvantage of a product layout is an inflexible response to changes in product mix. 
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	A disadvantage of a product layout can be high in-process inventory costs. 
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	Process layouts arrange production resources according to similarity of function. 
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	Process layouts are common in non-manufacturing environments. 
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	A process layout is more susceptible to shutdowns caused by equipment breakdowns than a product layout. 
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	Process layouts tend to have lower in-process inventories, and higher equipment utilization rates than product layouts. 
 
FALSE


 
	Difficulty: Easy
Learning Objective: 4
Stevenson - Chapter 06 #28
 



	29.
	Cellular layouts are like miniature versions of product layouts. 
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	30.
	In cellular layouts, machines and equipment are grouped according to their function, for instance, all grinders are grouped into a cell. 
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	Among the benefits of cellular layouts are less material handling and reduced setup time. 
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	Group technology is closely connected to manufacturing cells. 
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	In group technology, items may be grouped according to design characteristics. 
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	Process layouts tend to have low in-process inventories. 
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	35.
	Cellular layouts consist of a large number of computer-controlled machines that produce dissimilar parts. 
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	36.
	The design of factories and the design of warehouses are based on a similar set of factors. 
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	37.
	In designing the layout of retail facilities the focus is cost minimization. 
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	38.
	Line balancing is an important aspect in the design of a process layout. 
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	The goal of line balancing is to assign tasks to workstations in such a way that the workstations have approximately equal time requirements. 
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	40.
	An assembly line that has a percentage idle time of zero means the line is perfectly balanced. 
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	41.
	The goal of line balancing is to obtain a "fair" allocation of idle time to each work station. 
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	42.
	Cycle time is the maximum time allowed at each workstation to complete its assigned tasks on each unit before it moves on. 
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	43.
	For a production line, daily capacity can be determined by dividing the daily operating time by the line's cycle time. 
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	44.
	The theoretical minimum number of workstations for a production line is a function of the sum of task times and the cycle time. 
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	45.
	None of the techniques for line balancing guarantee an optimal solution. 
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	46.
	Heuristic approaches to line balancing guarantee an optimal solution. 
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	47.
	An advantage of a U-shaped production line is that it facilitates teamwork and flexibility in work assignments. 
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	48.
	"Balance delay" is another name for the percentage of idle time in a product layout. 
 
TRUE


 
	Difficulty: Easy
Learning Objective: 5
Stevenson - Chapter 06 #48
 



	49.
	"Balance delay" is another name for the percentage of idle time in a process layout. 
 
FALSE


 
	Difficulty: Hard
Learning Objective: 5
Stevenson - Chapter 06 #49
 



	50.
	The closeness ratings approach to design process layouts focuses on one main objective, minimizing the total transportation cost. 
 
FALSE
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	51.
	Which of the following is not true about process design? 
 

	A. 
	It refers to how production of goods or services will be done.



	B. 
	It occurs only when new products or services are planned.



	C. 
	It has strategic significance.



	D. 
	It has major implications for layout of facilities.



	E. 
	It occurs periodically due to technological changes.
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	52.
	Which of the following is a factor considered in make-or-buy decisions? 
 

	A. 
	available capacity



	B. 
	core capabilities



	C. 
	nature of demand



	D. 
	secrecy of technology



	E. 
	all of the choices are factors considered
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	53.
	In which type of operations process are you likely to see products or services produced in low to moderate volumes, with some degree of standardization, and moderate flexibility of the processing equipment used? 
 

	A. 
	a project



	B. 
	a job shop



	C. 
	repetitive production



	D. 
	batch processing



	E. 
	none of the choices
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	54.
	In which type of processing system would sugar refining be done? 
 

	A. 
	Job Shop



	B. 
	Batch



	C. 
	Assembly



	D. 
	Continuous



	E. 
	Repetitive





 
	Difficulty: Easy
Learning Objective: 1
Stevenson - Chapter 06 #54
 



	55.
	The type of processing system which is used for highly standardized products is: 
 

	A. 
	continuous



	B. 
	intermittent



	C. 
	job-shop



	D. 
	batch



	E. 
	unit
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	56.
	Which type of processing system tends to produce the most product variety? 
 

	A. 
	Assembly



	B. 
	Job-Shop



	C. 
	Batch



	D. 
	Continuous



	E. 
	Repetitive
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	57.
	The substitution of human labour with machinery that has sensing and control devices is best described by the term: 
 

	A. 
	automation



	B. 
	loss of jobs



	C. 
	computer-aided manufacturing



	D. 
	computer-integrated manufacturing



	E. 
	flexible manufacturing system
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	58.
	The advantages of automation include:
I. Reduced output variability
II. Reduced variable costs
III. Machines don't strike or file grievances.
IV. Machines are less expensive than human labour. 
 

	A. 
	I and IV



	B. 
	II and III



	C. 
	I, II, and III



	D. 
	I and III



	E. 
	II and IV





 
	Difficulty: Medium
Learning Objective: 2
Stevenson - Chapter 06 #58
 



	59.
	Which of the following is not a kind of automation? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	variable automation



	E. 
	all of the choices are kinds of automation
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	60.
	Which type of automation is least suited for a wide variety of products? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	flexible manufacturing systems
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	61.
	Which type of automation provides the lowest changeover time? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	flexible manufacturing systems
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	62.
	N/C machines are best used in cases with all of the following characteristics EXCEPT: 
 

	A. 
	mistakes are costly



	B. 
	changes in design are infrequent



	C. 
	parts are processed in small batches



	D. 
	close tolerances are required



	E. 
	all of the choices are characteristics
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	63.
	Which of the following is an example of programmable automation?
I. N/C machines
II. Robots
III. Computer-integrated manufacturing 
 

	A. 
	I only



	B. 
	II only



	C. 
	III only



	D. 
	I and II only



	E. 
	I, II and III
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	64.
	Computer-integrated manufacturing (CIM) is a format of which type of automation? 
 

	A. 
	fixed automation



	B. 
	programmable automation



	C. 
	flexible automation



	D. 
	variable automation
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	65.
	A group of machining centres including supervisory computer control, automatic material handling, and possibly robots is called: 
 

	A. 
	automation



	B. 
	a manufacturing cell



	C. 
	computer-aided manufacturing



	D. 
	computer-integrated manufacturing



	E. 
	a flexible manufacturing system
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	66.
	The linking of a broad range of manufacturing and other activities through an integrated computer system is referred to as: 
 

	A. 
	automation



	B. 
	computer-aided design (CAD)



	C. 
	computer-aided manufacturing (CAM)



	D. 
	computer-integrated manufacturing (CIM)



	E. 
	a flexible manufacturing system (FMS)
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	67.
	The benefits of flexible manufacturing systems (FMS) include all of the following EXCEPT: 
 

	A. 
	reduced labour costs



	B. 
	higher flexibility than fixed automation



	C. 
	quick changeover from part to part



	D. 
	shorter planning and development times



	E. 
	more consistent quality
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	68.
	The overall goals of CIM include all but which of the following? 
 

	A. 
	to achieve rapid response to customer orders or changes



	B. 
	to allow rapid production



	C. 
	to reduce indirect labour costs



	D. 
	to increase product variety
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	69.
	The incremental approach to process design involves which of the following?
I. Identifying process boundaries (inputs and outputs) and the level of detail required
II. Following the normal flow of materials through the transformation process
III. Identifying the required activities and resources
IV. Identifying the sequence of activities and resources 
 

	A. 
	I and IV



	B. 
	II and IV



	C. 
	I, II and III



	D. 
	II, III, and IV



	E. 
	I, II, III, and IV
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	70.
	The Integrated Definition (IDEF) method:
I. is a hierarchical top-down approach
II. used for process design
III. relies on brainstorming rather than recollection of past actual processes 
 

	A. 
	I and II



	B. 
	I and III



	C. 
	III



	D. 
	II and III



	E. 
	I, II and III
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	71.
	In a process flow diagram, the diamond shape shows which of the following? 
 

	A. 
	Events of interest



	B. 
	Decision points



	C. 
	Possible failure points



	D. 
	Inventory delays





 
	Difficulty: Medium
Learning Objective: 3
Stevenson - Chapter 06 #71
 



	72.
	Which of the following is a suggestion to improve customer perception in services? 
 

	A. 
	Start the service positively as customers remember the beginning more



	B. 
	If the service is pleasurable, combine the segments



	C. 
	If the service is painful, divide it into segments



	D. 
	Let customers control part or all of the process



	E. 
	All of the choices are correct
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	73.
	Which of the following is not a type of layout? 
 

	A. 
	Product (line) layouts



	B. 
	Process (functional) layouts



	C. 
	Cellular layouts



	D. 
	Robotic layouts
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	74.
	Which one of the following would not be considered a possible reason for the redesign of layouts? 
 

	A. 
	inefficient operations



	B. 
	changes in product design



	C. 
	new equipment



	D. 
	a change in the desired rate of output



	E. 
	all are possible reasons
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	75.
	Which one of the following is a type of product layout? 
 

	A. 
	assembly line



	B. 
	job shop



	C. 
	batch process



	D. 
	functional layout
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	76.
	The type of layout which is used to achieve a smooth and rapid flow of large volumes of output is: 
 

	A. 
	process



	B. 
	product



	C. 
	intermittent



	D. 
	cellular



	E. 
	continuous
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	77.
	Which one of the following is not common to product layouts? 
 

	A. 
	a high rate of output



	B. 
	specialization of labour



	C. 
	low unit costs



	D. 
	ability to adjust to changes in demand



	E. 
	all are common
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	78.
	Which of the following is not used to avoid costly shutdowns in product layouts? 
 

	A. 
	preventive maintenance



	B. 
	inventories of spare parts



	C. 
	having repair personnel available



	D. 
	having idle stand-by plants activated during shutdowns



	E. 
	all are used
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	79.
	The type of layout which features departments or other functional groupings in which similar activities are performed is: 
 

	A. 
	process



	B. 
	product



	C. 
	intermittent



	D. 
	cellular



	E. 
	continuous
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	80.
	Which of the following is not usually true about process layouts? 
 

	A. 
	they involve frequent adjustments to equipment



	B. 
	there is a discontinuous work flow



	C. 
	variable-path material-handling equipment is used



	D. 
	highly specialized equipment is used



	E. 
	workers are usually skilled or semi-skilled
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	81.
	Which of the following is not true about process layouts when they are compared to product layouts? 
 

	A. 
	lower maintenance costs



	B. 
	easier routing and scheduling



	C. 
	less investment in spare parts



	D. 
	less specialized equipment



	E. 
	all of the choices are true
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	82.
	Which of the following is true about process layouts when they are compared to product layouts? 
 

	A. 
	lower in-process inventories



	B. 
	lower unit handling costs



	C. 
	lower variety of processing requirements



	D. 
	less vulnerable to shutdown because of mechanical failure
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	83.
	A machine shop is an example of which type of layout? 
 

	A. 
	product layout



	B. 
	manufacturing cell layout



	C. 
	functional layout



	D. 
	standardized layout



	E. 
	process layout
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	84.
	The grouping of equipment by the operations needed to perform similar work for part families is a: 
 

	A. 
	product layout



	B. 
	manufacturing cell layout



	C. 
	functional layout



	D. 
	standardized layout



	E. 
	process layout
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	85.
	Which term is most closely associated with manufacturing cells? 
 

	A. 
	part families



	B. 
	assembly line



	C. 
	robotics



	D. 
	CIM



	E. 
	IDEF
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	86.
	Which of the following is not a benefit of cellular manufacturing? 
 

	A. 
	faster throughput time



	B. 
	less material handling



	C. 
	more work-in-process inventory



	D. 
	reduced setup time



	E. 
	all of the choices are benefits
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	87.
	Which term is most closely associated with group technology? 
 

	A. 
	numerical control



	B. 
	robots



	C. 
	manufacturing cells



	D. 
	CIM



	E. 
	IDEF
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	88.
	Which of the following most closely describes how parts are arranged into part families in group technology? 
 

	A. 
	primarily by design characteristics



	B. 
	primarily by manufacturing characteristics



	C. 
	by both design and manufacturing characteristics



	D. 
	primarily by functional characteristics



	E. 
	by both design and functional characteristics
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	89.
	An advantage of a U-shaped production line is: 
 

	A. 
	It is more compact.



	B. 
	It permits better communication among employees.



	C. 
	It facilitates teamwork among workers.



	D. 
	It increases flexibility of work assignments.



	E. 
	all of the choices are advantages
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	90.
	Methods used to analyze data for conversion to group technology include all of the following EXCEPT: 
 

	A. 
	statistical process analysis



	B. 
	visual inspection



	C. 
	examination of design and production data



	D. 
	production flow sequence and routing analysis



	E. 
	all of these
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	91.
	Which one of the following is not considered an important factor in retail layout design? 
 

	A. 
	cost minimization and product flow



	B. 
	presence of customers



	C. 
	traffic flow



	D. 
	opportunity to influence sales



	E. 
	all are important factors
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	92.
	In a product layout, the process of deciding how to assign tasks to work stations is referred to as: 
 

	A. 
	process balancing



	B. 
	task allocation



	C. 
	line balancing



	D. 
	work allocation



	E. 
	station balancing
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	93.
	The cycle time (CT) necessary in a product layout is determined by: 
 

	A. 
	Number of workstations/sum of task times



	B. 
	Operating time per day/desired output per day



	C. 
	Number of workstations multiplied by the sum of task times



	D. 
	Operating time per day multiplied by desired output per day
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	94.
	A production line is to be designed for a job with three tasks. The task times are 0.3 minutes, 1.4 minutes, and 0.7 minutes. If the necessary cycle time is 1.2 minutes per unit, what is the theoretical minimum number of workstations? 
 

	A. 
	1.2



	B. 
	2.0



	C. 
	2.4



	D. 
	3.4



	E. 
	none of these
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	95.
	A production line is to be designed for a job with three tasks. The task times are 0.3 minutes, 1.4 minutes, and 0.7 minutes. If the necessary cycle time is 1.0 minutes per unit, what is the actual minimum number of workstations possible? 
 

	A. 
	1



	B. 
	2



	C. 
	3



	D. 
	4



	E. 
	none of these
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	96.
	If a line is balanced with 90 percent efficiency, the "balance delay" would be: 
 

	A. 
	10 percent



	B. 
	90 percent



	C. 
	100 percent



	D. 
	unknown, since balance delay isn't related to efficiency



	E. 
	none of the choices
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	97.
	Which of the following is not an approach that companies use to balance a line of production? 
 

	A. 
	line balancing heuristics



	B. 
	parallel workstations



	C. 
	dynamic line balancing (Cross train workers)



	D. 
	companies use all of these.
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	98.
	The main issue in the design of process layouts concerns the relative positioning of: 
 

	A. 
	workstations



	B. 
	processing components



	C. 
	departments



	D. 
	entrances, loading docks, etc.



	E. 
	manufacturing cells
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	99.
	Which of the following is not true about design of process layouts? 
 

	A. 
	Process layouts are influenced by physical factors such as location of entrances.



	B. 
	Ideally the physical structure is designed around the process layout.



	C. 
	There is a standardized approach to develop process layouts.



	D. 
	The main issue in process layouts is the relative positioning of departments.
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	100.
	Heuristic rules are usually applied when: 
 

	A. 
	an optimum solution is necessary



	B. 
	a computer program isn't available



	C. 
	a problem has a small number of alternative solutions



	D. 
	a problem has a large number of alternative solutions



	E. 
	other approaches have failed
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	101.
	Which of the following is not an information requirement for the design of a process layout? 
 

	A. 
	a list of departments or work centres



	B. 
	current and projected work flows between the departments of work centres



	C. 
	the distance between locations



	D. 
	a list of special considerations



	E. 
	a list of product cycle times
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	102.
	A common goal in designing process layouts is: 
 

	A. 
	minimizing the number of workers



	B. 
	minimizing idle time



	C. 
	minimizing transportation costs



	D. 
	maximizing work-station productive time



	E. 
	maximizing transportation distances
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	103.
	Using the method developed by Richard Muther, which closeness rating reflects the undesirability of having two departments located near each other? 
 

	A. 
	A



	B. 
	E



	C. 
	R



	D. 
	U



	E. 
	X
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	104.
	Using the method developed by Richard Muther, which closeness rating reflects the highest importance for two departments being close to each other? 
 

	A. 
	A



	B. 
	E



	C. 
	I



	D. 
	U



	E. 
	X
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	105.
	Which of the following is not a reason for closeness? 
 

	A. 
	Use same equipment of facilities



	B. 
	Sequence of work flow



	C. 
	Ease of communication



	D. 
	Unsafe or unpleasant conditions



	E. 
	All of the choices are reasons
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	106.
	For line balancing, cycle time is computed as: 
 

	A. 
	daily operating time divided by the desired output



	B. 
	desired output divided by the daily operating time



	C. 
	daily operating time divided by the product of the desired output and the sum of job times



	D. 
	the product of desired output and the sum of job times divided by daily operating time



	E. 
	1.00 minus station time
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	A company is designing a product layout for a new product. It plans to use this production line eight hours a day in order to meet projected demand of 480 units per day. The tasks necessary to produce this product:
 [image: ] 
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	107.
	Without regard to demand, what is the minimum possible cycle time (in seconds) for this situation? 
 

	A. 
	162



	B. 
	72



	C. 
	54



	D. 
	12



	E. 
	60
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	108.
	If the company desires that output rate equal demand, what is the desired cycle time (in seconds)? 
 

	A. 
	162



	B. 
	72



	C. 
	54



	D. 
	12



	E. 
	60
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	109.
	If the company desires that output rate equal demand, what is the minimum number of workstations needed? 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	6



	E. 
	7
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	110.
	If the company desires that output rate equal demand, what would be the efficiency of this line with the minimum number of workstations? 
 

	A. 
	100%



	B. 
	92.5%



	C. 
	75%



	D. 
	87.5%



	E. 
	90%
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	111.
	If the company desires that output rate equal demand, what is the last task performed at the second workstation in the balance which uses the minimum number of workstations? 
 

	A. 
	u



	B. 
	v



	C. 
	w



	D. 
	x



	E. 
	y
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	QRS Corp. is designing a product layout for a new product. They plan to use this production line ten hours a day in order to meet forecasted demand of 900 units per day. The following table describes the tasks necessary to produce this product:
 [image: ] 
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	112.
	Without considering forecasted demand, what is the minimum possible cycle time for this production line? 
 

	A. 
	10 seconds



	B. 
	20 seconds



	C. 
	34 seconds



	D. 
	38 seconds



	E. 
	152 seconds
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	113.
	For output to equal forecasted demand, what should be the actual cycle time for this production? 
 

	A. 
	32 seconds



	B. 
	38 seconds



	C. 
	40 seconds



	D. 
	76 seconds



	E. 
	152 seconds
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	114.
	For output to equal forecasted demand, what is the minimum number of workstations needed? 
 

	A. 
	1



	B. 
	3



	C. 
	3.75



	D. 
	4



	E. 
	5
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	115.
	For output to equal forecasted demand, what will be the efficiency of the production line that uses the least number of workstations? 
 

	A. 
	81%



	B. 
	90%



	C. 
	95%



	D. 
	85%



	E. 
	100%
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	116.
	For output to equal forecasted demand, what will be the second task performed at the second workstation of the production line that uses the fewest number of stations? 
 

	A. 
	a



	B. 
	b



	C. 
	c



	D. 
	d



	E. 
	e
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	The maker of the world-famous Widget needs to design a product layout for a new product, the amazing "Thatsit." The company plans to use this new production line eight hours a day in order to meet projected demand of 1,440 units per day. The following table describes the tasks involved in the production of a "Thatsit."
 [image: ] 
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	117.
	Without considering projected demands, what is the minimum possible cycle time for this production line? 
 

	A. 
	54 seconds



	B. 
	14 seconds



	C. 
	12 seconds



	D. 
	10 seconds



	E. 
	4 seconds
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	118.
	For output to equal projected demand, what should be the actual cycle time for this production line? 
 

	A. 
	54 seconds



	B. 
	27 seconds



	C. 
	20 seconds



	D. 
	18 seconds



	E. 
	14 seconds
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	119.
	For output to equal projected demand, what is the minimum number of workstations needed? 
 

	A. 
	6



	B. 
	4.5



	C. 
	3



	D. 
	2.7



	E. 
	2
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	120.
	For output to equal projected demand, what will be the efficiency of the production line that uses the minimum number of workstations? 
 

	A. 
	90%



	B. 
	95%



	C. 
	97%



	D. 
	99%



	E. 
	100%
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	121.
	For output to equal projected demand, what will be the first task performed at the third workstation of the production line which uses the minimum number of stations? 
 

	A. 
	u



	B. 
	v



	C. 
	w



	D. 
	x



	E. 
	y
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	A company needs to rebalance a product layout for producing a redesigned product. They plan to use the assembly line 6 hours in order to meet projected demand of 2,160 license plates each day. The following table describes the tasks involved in the production of this product:
 [image: ] 
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	122.
	Without regard to projected demand, what is the minimum possible cycle time for this assembly line? 
 

	A. 
	0 seconds



	B. 
	3 seconds



	C. 
	9 seconds



	D. 
	10 seconds



	E. 
	28 seconds
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	123.
	For output to equal projected demand, what should be the actual cycle time for this assembly line? 
 

	A. 
	0 seconds



	B. 
	3 seconds



	C. 
	9 seconds



	D. 
	10 seconds



	E. 
	28 seconds
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	124.
	For output to equal projected demand, what is the minimum number of workstations needed? 
 

	A. 
	2



	B. 
	2.8



	C. 
	3



	D. 
	4



	E. 
	5
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	125.
	For output to equal projected demand, what will be the efficiency of the assembly line that uses the minimum number of workstations? 
 

	A. 
	0.0%



	B. 
	6.7%



	C. 
	70.0%



	D. 
	93.3%



	E. 
	100%
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	126.
	For output to equal projected demand, what will be the idle time at the second workstation of the assembly line that uses the minimum number of workstations? 
 

	A. 
	0 seconds



	B. 
	1 second



	C. 
	2 seconds



	D. 
	3 seconds



	E. 
	5 seconds
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	A company needs to locate three departments (X, Y, and Z) in the three areas (I, II, and III) of a new facility. They want to minimize interdepartmental transportation costs, which are expected to be $.50 per load per metre moved. An analyst has prepared the following distances and flow matrices:
 [image: ] 
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	127.
	What is the distance (in metres) from area III to area I in this new facility? 
 

	A. 
	0



	B. 
	10



	C. 
	20



	D. 
	30



	E. 
	40
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	128.
	What is the total flow (loads per week) between department Y and department Z? 
 

	A. 
	140



	B. 
	160



	C. 
	200



	D. 
	250



	E. 
	300
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	129.
	If departments X, Y, and Z were to be located in areas I, II, and III, respectively, what would be the total distance (in metres) loads would be moved each week? 
 

	A. 
	4,000



	B. 
	4,500



	C. 
	7,000



	D. 
	8,000



	E. 
	9,000.
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	130.
	What are total weekly costs for the least costly process layout? 
 

	A. 
	$2,800



	B. 
	$3,150



	C. 
	$3,500



	D. 
	$4,000



	E. 
	$4,500
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	131.
	How many least costly process layouts are there? 
 

	A. 
	1



	B. 
	2



	C. 
	3



	D. 
	4



	E. 
	5
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	A company needs to locate three departments (X, Y, and Z) in the three areas (1, 2, and 3) of a new facility. They want to minimize interdepartmental transportation costs, which are expected to be $.50 per load metre moved. An analyst has prepared the following flow and distance matrices:
 [image: ] 
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	132.
	What is the distance (in metres) from area 3 to area 1 of this new facility? 
 

	A. 
	0



	B. 
	10



	C. 
	20



	D. 
	30



	E. 
	40
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	133.
	What is the total flow (loads per week) between department Y and department Z? 
 

	A. 
	130



	B. 
	150



	C. 
	180



	D. 
	230



	E. 
	280
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	134.
	If the company were to locate departments X, Y, and Z in areas 1, 2, and 3, respectively, what would be the total distance (in metres) loads would be moved each week? 
 

	A. 
	3,100



	B. 
	3,600



	C. 
	6,200



	D. 
	7,200



	E. 
	8,200
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	135.
	What is the layout that will minimize the total distance loads will be moved each week? 
 

	A. 
	X in 1; Y in 2; Z in 3



	B. 
	X in 1; Z in 2; Y in 3



	C. 
	Y in 1; X in 2; Z in 3



	D. 
	Z in 1; X in 2; Y in 3



	E. 
	Z in 1; Y in 2; X in 3
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	136.
	What are total weekly costs for an optimum layout? 
 

	A. 
	$3,100



	B. 
	$3,600



	C. 
	$6,200



	D. 
	$7,200



	E. 
	$8,200





 
	Difficulty: Medium
Learning Objective: 6
Stevenson - Chapter 06 #136
 



	
	A consultant needs to locate four departments-waiting room (W), checkup room (c), laboratory (L), and exercise room (E)-in four areas (I, II, III, IV) of a new facility. He wants to minimize interdepartmental transportation costs associated with the nurses escorting patients, which he expects to be $.10 per patient per metre. He has prepared the following distance and flow matrices:
 [image: ] 
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	137.
	What is the distance (in metres) from area IV to area II in this new facility? 
 

	A. 
	0



	B. 
	5



	C. 
	10



	D. 
	15



	E. 
	20
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	138.
	What is the total flow (patients per week) between department W and department L? 
 

	A. 
	70



	B. 
	80



	C. 
	88



	D. 
	130



	E. 
	148
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	139.
	How many different process layouts are possible for this new facility? 
 

	A. 
	4



	B. 
	6



	C. 
	16



	D. 
	24



	E. 
	120
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	140.
	If the consultant were to locate departments W, C, L, and E in areas I, II, III, and IV, respectively, what would be total weekly costs? 
 

	A. 
	$114



	B. 
	$217



	C. 
	$255



	D. 
	$322



	E. 
	$366
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	141.
	What are total weekly costs for the least costly process layout? 
 

	A. 
	$114



	B. 
	$217



	C. 
	$255



	D. 
	$322



	E. 
	$366
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	142.
	Management wants to design an assembly line that will turn out 800 adult games per day. There will be eight working hours in each day. The industrial engineering staff has assembled the information below:
 [image: ] 
Determine the maximum and minimum cycle times.
(i) Determine the optimum cycle time.
(ii) What is the minimum number of stations needed?
(iii) Draw the precedence network.
(iv) Assign tasks to stations in order of most following tasks first. 
 

 [image: ] 
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	143.
	 [image: ] 
Given the information above, assign departments to locations in a 3 x 3 grid, with department F in the lower right hand corner. 
 

Example solution:
 [image: ] 
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	144.
	 [image: ] 
Given the information above, assign the departments A through I to locations in a 3 x 3 grid, with department E fixed in the lower right-hand corner. 
 

Example solution:
 [image: ] 


 
	Difficulty: Medium
Learning Objective: 6
Stevenson - Chapter 06 #144
 



	145.
	Determine the minimum number of workstations needed for this situation:
Operating time is 450 minutes per day.
Desired output is 80 units per day.
The sum of task times is 56 minutes. 
 

 [image: ] 
= 9.96. Therefore, 10 stations are needed.


 
	Difficulty: Medium
Learning Objective: 5
Stevenson - Chapter 06 #145
 



	146.
	Given the following data:
 [image: ] 
Determine the percentage idle time. 
 

(i) Compute the station idle time and the total idle time per cycle:
 [image: ] 
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	147.
	Given the following process layout data for locating six departments in the six areas shown:
 [image: ] 
What process layout(s) satisfy(ies) these closeness ratings? 
 

Any layout with I and VI at one end of the facility, III and IV at the other end, and II and V in the middle
 [image: ] 
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	Given the following line balance data:
 [image: ] 
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	148.
	What is the minimum possible cycle time? 
 

21 seconds
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	149.
	What is the maximum sensible cycle time? 
 

81 seconds


 
	Difficulty: Medium
Learning Objective: 5
Stevenson - Chapter 06 #149
 



	150.
	What is the appropriate cycle time for eight hours of operating time per day and a desired output rate of 960 units per day? 
 

30 seconds
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	151.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the minimum number of stations needed to achieve the appropriate cycle time? 
 

Three
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	152.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what balance (if any) will yield the minimum number of stations? 
 

Station #1: t, v, x; Station #2: u, w, y; Station #3: z
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	153.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the percentage of idle time for the balance which uses the minimum number of stations? 
 

10%
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	154.
	For eight hours of operating time per day and a desired output rate of 960 units per day, what is the efficiency for the balance which uses the minimum number of stations? 
 

90%


 
	Difficulty: Medium
Learning Objective: 5
Stevenson - Chapter 06 #154
 



	
	Given the following process layout data for locating four departments (A, B, C, and D) in four areas (1, 2, 3, and 4):
 [image: ] 
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	155.
	What is the distance from area 3 to area 1? 
 

100 feet
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	156.
	What is the total flow between departments B and D? 
 

120 loads per month
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	157.
	If departments A through D were to be located in areas 1 through 4, respectively, what would be the total distance loads would be moved each month? 
 

40,000 feet
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	158.
	If department C must be located in area 1, what layout will minimize the total distance loads will be moved each month? 
 

C in 1; A in 2; D in 3; B in 4
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	159.
	If transportation costs are $.25 per load per foot moved, what are total monthly costs for an optimum layout? 
 

$7,000
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