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SECTION A

ANSWER ALL QUESTIONS

Question 1
Write a concise definition of a system.  Draw a simple system block diagram of a TV set to illustrate your answer.
(5 marks)

Question 2 
What is the difference between chance cause and assignable cause variance?
Give an example of each
 (5 marks)

Question 3
A use case can be used to create a generic functionality. What are the other types of functional requirements that are required to add to the generic functional description?
(5 marks)

Question 4
What is an “Operational Requirement”?

(5 marks)

Question 5
Given a particular function for a system e.g. “Mix composition” name the failure modes attributable to that function.
 (5 marks)

Question 6
What is a failure mechanism? Provide an example to illustrate your answer.



(5 marks)







SECTION B
ANSWER TWO OUT OF THREE QUESTIONS

Question 7
For the smoke grenade system below derive a use case using the template provided.
Include an operational requirement.
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	Use Case: 


	Author 
	Issue -
	Reviewed 
	Date 

	Actors:- A list of actors who can engage in the activities described in the use case:-







	Pre-conditions:- Anything that can be assumed to be true when the use case begins :-





	Post-Conditions:- Anything that must be true when the use case is complete.






	Basic Flow:- The set of steps the actors take to accomplish the goal of the Use Case. A clear description of what the system does in response to each user action.












	Alternative Flow:- Captures alternative user/system interactions, such as what happens if data is entered incorrectly.




	Exception Flow:-













Draw a function flow diagram for the operation of the grenade. Label the functional nodes and label the inputs and outputs. 


Describe how a functional FMEA could be used in order to develop the design process, Use a function from the function flow as an example.  Score 10 points.



(35 Marks)


Question 8
King Louis the XIV requires his flagship (Le Mirage pictured below) to be up gunned from 78 guns to 100

This will be done by replacing the 28lb guns on the lower (Main) gundeck with 32lb guns and completing the row of 16lb guns on the upper gundeck, adding a further 8 guns. The auxiliary battery of 4 x 9lb guns will be augmented by adding a further 12 pieces to the quarterdeck, poop deck and fo’c’sle’.

Each gun requires a crew of 7 to operate the weapon. The larger guns require an extra 2 crew for their successful operation. 
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Draw a context diagram showing the ship as the system of interest, illustrating the sub systems and the interaction with external systems.

Analyse the context diagram and describe how, in performing the up gunning operation, other sub-systems are affected?

What functional requirements of the ship would be affected by the decision to up gun?

Comment on the feasibility of the requirement.
(35 marks)


Question 9
You are about to install a new coffee machine in the University Foyer. 
Develop a stakeholder influence map showing the relevant stake holders, label the dataflows that occur between them and rank and justify the order in which the requirements will be sought from the various parties. 
Describe a QFD1 matrix. What are the key features? How could it inform the design of the machine? How can it be used to create a test / trials programme and verify the relationships proposed. 
(35 marks)
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