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Total Points: 30 (15 multiple choice + 15 calculation)

Multiple Choice (maximum points: 15)
Points: …….. / 15
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Exercise 2 (maximum points: 6)
Points: ……../ 6
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Exercise 3 (maximum points: 4.5)
Points: ……../ 4.5

	Work station
	Assigned tasks
	Station idle time
	CT = ……..…. minutes
Nmin = ……..….
Efficiency: ……..….%
(table: 1,5 points + 3*0,5)



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Exercise 4 (maximum points: 4.5)
Points: ……../ 4.5

	CD=
	hours/year
	(1 points)

	CE=
	hours/year
	(1 points)

	b=
	hours/year
	(1 points)

	Utilization=
	%
	(1,5 points)


Exercise 1: Multiple Choice (only one answer is correct)

	1. 
	The … describes the methods and actions taken to accomplish strategies.
a.) …mission statement.

b.) …tactical plan. 

c.) …strategic goals.

d.) …operation strategy.


	2. 
	“Getting things done, meeting targets”. It is:
a.) efficacy
b.) performance
c.) efficiency

d.) effectiveness

	3. 
	What is not an essential element of a linear programming model?
a.) objective function
b.) constraints
c.) quantitative (numerical) data
d.) one single solution

	4. 
	…. is the concept of eliminating anything that which causes cost but does not contribute to the value or function of the product or service.

	
	a.) Value analysis
	b.) Competence modeling 
	c.) SWOT analysis
	d.) Feedbacking

	5. 
	…. is a machinery that has sensing and control devices that enables it to operate.
a.) Robot  

b.) Conveyor belt

c.) Manufacturing cell 
d.) Automation

	6. 
	…. is a technique used for optimizing the utilization of work systems, producing more than one product on the same line.

a.) Line balancing

b.) Mixed model line 

c.) Bottleneck

d.) Cellular layout

	7. 
	Pair the following statement with one of Garvin’s approaches on quality below: “Quality cannot be defined precisely, we learn to recognize it only through experience.”
a.) Transcendent approach

b.) Product-Based approach

c.) Manufacturing approach

d.) Value based approach

	8. 
	Which statement is not true about quality inspection?

a.) The method of quality check is testing product at the end of a process, compare with stated specifications.

b.) It main goal is to separate refuse.

c.) The main result of it is preventing scrap to move to the next step of production or to the customer.

d.) It regards to the whole system: organization, processes, and resources.

	9. 
	In a functional layout…

a.) … the number of moves between departments is few.

b.) … scheduling complexity is low.

c.) … equipment utilization is low.

d.) … amount of work-in-process is low.

	10. 
	… is a good example of fixed-position layouts.
a.) Providing financial services

b.) House building

c.) Making luxury cars

d.) Conducting a survey

	11. 
	A production system is more sustainable if it is…

a.) … non-polluting.

b.) … cheap. 

c.) ... using only natural resources. 

d.) … capital-intensive.


	12. 
	If the contribution margin per product is 4, the quantity is 2, then the Product’s Contribution to Profit: 
a.) 8
b.) 2

c.) 6

d.) 0,5

	13. 
	The resource-product matrix:
a.) Describes the connections between the company’s resources and products as linear and deterministic relations via coefficients of resource utilization and resource capacities. 

b.) Describes the minimum that we must, and the maximum that we can sell on the market from each product. It also describes the unit prices and contribution margins per product.

c.) Both a.) and b.) are correct

d.) Nor a.) neither b.) is correct.
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Determine the consistency coefficient (k)

a.) 85 %

b.) 90 %

c.) 95 %

d.) 100 %


	15. 
	If the output rate is less than the optimal level, increasing output rate results in decreasing average unit costs, we call it:
a.) Economies of scale

b.) Diseconomies of scale

c.) Overcapacitation

d.) Capacity cushion


Calculating exercises
Exercise 2 (product design)
20 customers were asked about a product’s quality features. Than on the basis of 15 consistent decision makers’ answers, we created the summarized preference matrix (see below).

Determine how much the answerers agree: calculate the Kendall’s coefficient of concordance (W)!
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Exercise 3 (line balancing)
Given the data in the right, compute the cycle time (CT) and the minimum number of workstations (Nmin). Assign tasks to the workstations according to the greatest number of following tasks (tiebreaker: longest processing time goes first). Calculate the efficiency of the system!

Working day is 8 hrs. 

Desired output is 100 per day.
	Task
	Immediate successor
	Task time

	a
	b
	1

	b
	c
	2

	c
	g
	2

	d
	e
	3

	e
	f
	1

	f
	g
	1

	g
	–
	2


Exercise 4 (capacity planning)
A company produces a product in 3 shifts pattern and 250 days in a given year. Three machines are available in the workstation. The maintenance needs 12 hours in a month. The performance rate in the first shift is 90%, in the second shift 80% and 70% in the third shift. Each product needs 50 minutes to be finished.

a) Determine the designed capacity (CD) for one year.

b) Determine the effective capacity (CE) for one year.

c) Determine the expected capacity (b) for one year.

d) Determine the utilization and efficiency if the actual output (Qact) is 18 000 pieces.
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