Question 1

Baker and Acorn Manufacturing Ltd are considering investing in a new manufacturing plant.  They want to make sure they select the best layout for the new facility and a consultant’s report has recommended they choose a hybrid layout.

a) Evaluate how a cellular layout combines a product and process layout.  What are the advantages and disadvantages of cellular layouts?  
(15 marks)

b) A speciality cake manufacturer has recently obtained a contract to supply a major supermarket with cakes in the shape of a rocket.  The increase in business means it is necessary to build a dedicated finishing, decorating, and packaging line.  The process can be broken down into the final elements shown below.  The initial order from the supermarket is for 5000 cakes a week and the number of hours worked by the factory is 40 hours per week.

Work element		    Precedence		Time (mins)

	A			-		    0.12
	B			A		    0.30
	C			B		    0.36
D			C		    0.25
E			D		    0.17
F			D		    0.05
G		            E, F		    0.10
H			F		    0.08
I		           G, H		    0.25
(i) 	Draw and label a precedence diagram using the information in the table.  
(3 marks) 

(ii)         Calculate the desired cycle time and theoretical minimum number of workstations.  
(4 marks)

(iii)        Redraw the precedence diagram clearly showing the elements grouped into workstations.  
(3 marks)



Question 2
Today there is a constant drive to improve manufacturing efficiency which requires careful planning and commitment to succeed.

a) Jethro’s Oils need to bottle 4,000 bottle of its lavender oil per 40-hour week to fulfil orders.  The process is broken down into seven work elements.  The precedence and time requirements for each element are as follows.

Work element	Precedence	Time (min)
     A		      -		     0.20
     B		     A		     0.40
     C		     A		     0.40
     D		     -		     0.20
     E		   C, D		     0.50
     F		   B, E		     0.40
     G		     F		     0.20
       
(i) Draw and label a precedence diagram.
(3 marks)

(ii) Calculate the desired cycle time and the theoretical minimum number of workstations.
(4 marks)

(iii) Redraw the precedence diagram clearly showing the elements grouped into workstations.
(3 marks)

(iv) Calculate the efficiency of the process and briefly comment on your results.
(5 marks)
	
b) When designing a new factory layout, what factors should be evaluated to ensure that the layout is effective and maximises efficiency.
(10 marks)



Question 3
Facilities planning and layout design are an integral part of efficient manufacturing.

a) Evaluate four factors that need to be considered in the design and operation of mixed-model assembly lines.
(12 marks)

b) Redwoods Ltd is considering building a new production facility.  The company is investing £3 million into a brand-new facility and wants to ensure the production layout maximises efficiency.  The following data has been gathered about the production process.

Element		    Precedence		   Time (min)
	A		         None			2
	B			A			4
	C			B			5
	D		        None			6
	E			D			4
	F		        None			2
	G		   	F			4
	H		         CEG			1
	I			H			5

(i) Draw a precedence diagram and calculate the cycle time necessary to complete 350 products in a 36-hour working week.
(5 marks)
(ii) Calculate the minimum number of workstations required.
(2 marks)
(iii) Balance the line and calculate the line’s efficiency.
(6 marks)


Question 4
Operations strategy defines how an organisation’s resources are allocated to achieve its business objectives.

a) Evaluate how the four V’s influence the way in which processes are managed.
(16 marks)

b) In business operations deployment there is a need to address sustainability.  Explain how the triple bottom line (3Ps) can be utilised to drive the sustainability agenda.
(9 marks)

Question 5
a) Explain what the triple bottom line is in the context of a business.
(7 marks)

b) With the use of examples, explain how the 3Ps can impact the people, environment, and financial bottom line.
(18 marks)

Question 6
Good process design involves considering a multitude of factors to try and ensure design objectives are achieved whilst maximising sustainable designs

a) Analyse what are typical process design objectives.
(15 marks)

b) Critically evaluate how sustainability and environmental issues can be considered when designing products.
(10 marks)

Question 7
a) With reference to the 4Vs of operations management critically evaluate the implications of low and high volumes as well as low and high variety on business operations.
(16 marks)
(17 
b) Explain the impact that high and low variation can have on business operations.

(9 marks)

Question 8
The four Vs are often referred to as volume of quantity produced, variety of products/services offered or produced, variation of demand, and visibility of customer to and from the process.

Critically analyse how the how and low issues influence decision making in operations management.
(25 marks)
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