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Question 1      



a) [bookmark: _Hlk19266472]List and discuss the five steps used in all Rapid Prototyping processes.    

                                                                                                                                5 Marks
                                                                                                                                                                               
b) Identify and discuss the three categories of additive manufacturing, based on the 
classifications of their initial build material. Give one example of each.
                                                                                                                                6 Marks

c) Explain what is meant by support structure and identify and discuss the reasons why two additive manufacturing processes do not require it.

                                                                                                                                4 Marks

d) Identify and describe the additive manufacturing process that can produce
metal parts. Use sketches to illustrate your answer.
                                                                                                                                5 Marks




Question 2  

a) Identify and discuss the key differences between a COBOT and a ROBOT stating two advantages and limitations of each. 
                                                                                                                         6 Marks

b) Analyse the positive impact that industrial robotics is having on manufacturing and identify and discuss five reasons why a company should invest in automated technology.
                                                                                                                              
                                                                                                                              6 Marks

c) Explain your understanding of the terms Accuracy and Repeatability when applied to robotic movement. Illustrate your answer with appropriate diagrams.
                                                                                                                              4 Marks

d) Explain how industrial robots are being integrated with additive manufacturing techniques and discuss one current and one future development.

                                                                                                                              4 Marks










Question 3  

a) Discuss your understanding of the four phases of the industrial revolution that has led us to Industry 4.0
                                                                                                                                    4 Marks

b) Identify and discuss the four V’s of Big Data.
                                                                                                                                    4 Marks

c) Discuss your understanding of the difference between IoT and IIoT and evaluate the influence that 5G technology will have on IIoT.
                                                                                                                                    4 Marks
          
d) Explain, using a recent case study, how Industry 4.0 is revolutionising industry.   

                                                                                                                              4 Marks
                                                                                                                              
e) Identify and analyse two advantages and limitations of implementing Industry 4.0.

                                                                                                                                   4 Marks
                                                                                                  

Question 4  

a) Explain the process of tool measuring on a 2 axis Tornado CNC lathe and discuss how tool offsets are assigned to each of the 12 tools. Use sketches to illustrate your answer.
                                                                                                                                    6 Marks                               
b) Identify and analyse the canned cycle listed below and discuss each of its parameters.

G71 U3 R1
G71 P70 Q130 U1 W0.5 F0.3
                                                                                                                              5  Marks

c) [bookmark: _Hlk19269901]Discuss what is meant by Tool Nose Radius Compensation using neat sketches to illustrate your answer.
                                                                                                                              5  Marks

d) Explain what is meant by ‘C’ axis machining on a CNC lathe and give two examples of typical applications.
                                                                                                                              4  Marks












Question 5  

a) Describe your understanding of Value Engineering and discuss how Industry 4.0 is having an impact upon it.                                                                                                                                                
                                                                                                                             5 Marks


b) Discuss your understanding of ‘FAST’ diagrams using sketches to illustrate your answer. Give two examples of products that have benefited from value analysis.

                                                                                                                                    6 Marks


c) Explain what is meant by the Boston Matrix and analyse its function within Product Life Cycle analysis.
                                                                                                                                    5 Marks


d)      Discuss how IIoT is having an influence on Product Lifecycle Management.
                                                                                                                                    4 Marks
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